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Notes from the Director 

On behalf of the staff and students of the McNair Scholars Program at The Univer

sity of Texas at Arlington, I congratulate the Summer 2002 Scholars on the success

ful completion of their 11-week research projects. we are very proud of the out

standing work accomplished by our Scholars. They undertook challenging research 

topics and employed a variety of qualitative and quantitative methodologi.es in achiev

ing their research conclusions. In so doing, they not only extended the body of knowl

edge in their respective fields, but also expanded their own personal and academic 

development. Assisting the Scholars in this intellectual endeavor were their faculty 

mentors who patiently guided and monitored the research projects and deserve equal 

praise and commendation. 

The McNair Scholars Program expresses appreciation for the tangible and ongoing 

support of faculty, staff and administration at the University. Special thanks are 

extended to Dr. Robert E. Witt, President of the University; Dr. Dana Dunn, Vice 

President for Academic Affairs; Dr. H. Keith McDowell, Vice President for Research 

and Information Technology; and Dr. Phillip Cohen, Dean of the Graduate School. 

Congratulations, McNair Scholars, on your achievements this summer. Best wishes 

on your continued academic success! 
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Understanding Animation's "Re-presentation'' of Space in Terms of Theatre and Architecture 

Xyna Cabuling 
Mentor: Jessie Marshall, MSA, RIBA, School of Architecture 

ABSTRACT 
The architectural and urban design context of Prague can be understood as being made up of"frames". Within each frame a play takes place. The actors are the 
immediate inhabitants inside the frame, and anyone who strays within is transformed into an audience or participatory puppets. The architectural built 
environment sets the limits of the frame and the theatrical built elements are the parameters for understanding the narrative or the ideas. The overall goal of the 
urban design is to "frame" the flow of the narrative. Unlike the flow of narrative in urban life, or in theatre, which are dependant on live performance, in 
animation the narrative is fixed but can be manipulated later by adjusting the camera or the sequences, forming a new or different narrative. This capability to 

manipulate both time and motion is the most powerful aspect of animation. Thus animation might transform architecture in its possibilities for the perception 
of space, the manipulation of time, the ability to realize intangible forms, and as method for exploring different avenues to communicate. The end result of this 
study, beyond the scope of this paper, will be to investigate the potential of animation in a design by testing the hypothesis in the studio. The overall goal is to 

design a building contextually for Prague, using animation as a means and tool of exploration and design. 

INTRODUCTION 

The purpose of this research is to use the analogous "re-presen

tational" aspects of theatre space and architectural space in order to 
understand the potential of animation in contemporary architecture 
design and theory. Prague, Czech Republic, was chosen as the labora
tory due to its strong history in theatre and architecture and the past 
and current influence of Czech animation in the development of ani

mation and filmmaking. Thus, the city of Prague is a viable labora
tory for this study. 

The Connection between Theatre and Architecture 

The simplest connection between theatre and architecture is that 
both communicate ideas through re-presentation. This study will in
vestigate what space represents in theatre and architecture, and how 

understanding the analogous aspects of theatre space and architec
ture space can help find the potential of animation. A theatre play or 

an architecture design may be said to have reached a desired conclu
sion if it addresses three components. These components are a goal 
or an ambition, an activity or function, and a theme or motif (in 
architecture, the design idea). The tasks of an architect are thus seen 

as similar to those of a scenographer and a play writer. The underly
ing concerns of these professions are the space, functions and con
trolling factors of the space, with respect to its flexibility to adapt to 
changes. To understand the symbiotic relationship between theatre 
and architecture, further exploration of theatre development is war
ranted. The emphasis in this research will be placed on the represen
tational aspects of theatre in the architecture and urban planning of 

Prague. 

Theatre History and Architecture 

Modern theatre takes in many forms, although in western the
atre, the main root of each form evolved from the classical plays of 
Ancient Greece and Rome. "The classical Greek drama, born partly 
out of the needs of religious ritual" (which was the case in most cul

tures), was performed in temple sanctuaries, in the space in front of 
the temple, with the temple as a backdrop (Manvell 6). The "desire 

to hear again and again familiar mythological stories", helped de
velop the theatrical performance of plays outside the sanctuary walls 

of the temples (Manvell 16). The Agora in Athens not only served as 
a market, but also as a public place to exchange ideas and eventually 

as a place to re-enact dramas, leading ultimately towards seculariza
tion of Greek drama. The increase in performances and audiences 
introduced the need to create a specialized space, resulting in the 
construction of the first Greek theatre. Greek theatres were first built 

to emphasize the plays' poetics and performances, with little or no 
consideration to scenography. The focus was always concentrated on 
the actors' performance. The setting was designed in reference to a 
temple, re-creating the familiar backdrop as a scenae frons. 

Theatre tradition was later taken into the celebration of religious 

rites and rituals in the medieval period, when the church facade was 
developed as the scenae from. The church used theatre and architecture 
to communicate and persuade. Using the church's fai;:ade as a back

drop, Mystery Plays were performed, and the rest of the year the fas;ade 
alone reminded one of the events, thus telling a story on its own. 

As theatre was born of religion, puppetry was as well. Herodotus 
mentions the first use of a puppet. He describes a terracotta figurine 

at an Egyptian fertility procession for Osiris. He notes that strings 
can move the figurine's limbs and arms. From the eleventh century, 
as secular theatre performance developed into court dramas, puppet 
shows performed on the streets served the poor. 

Figurel: Ancient Greek Puppet 
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The Renaissance ennobled theatre performance, transforming 

architecture and the city into a theatre. In the court of Queen Eliza
beth I, the development of street theatre, for the people, from mys

tery plays, grew into the creation of comedy and new dramas. The 

Globe, based on the traditional coaching inn, was the first theatre 

built to accommodate "the maximum freedom of movement" of the 

actors. There was no scenery, only a fixed backdrop and "the loca

tions of the plays were established through descriptive dialogue and 
accepted in the imagination of dramatists, actors, and audiences" 

(Manvell 20). 

Figure 2: Leonardo da Vinci's study of perpetual motion 

Figure 3: Prague Castle from Krizovnicke Square 

2 • McNair Research j ournal 

During the Renaissance, the rediscovery of classical antiquity was 

seen as the "ideal." The artist, or architect, was transformed from a 
craftsman into someone who used ideas to create. Theatricality, through 

its historical embodiment of festive or ideal time, was seen as another 

link to the ideal. The development of Baroque architecture stemmed 

both from Classical architecture and over-layered theatrical reference, 

re-presenting the aspects of theatricality without the benefit of actors. 

Both secular and church architecture were transformed to re-represent 
the elements of theatre, borrowing its power of communication. Ar

chitecture as a re-presentation of theatre, took certain architectural as

pects of theatre such as the balconies as well as the scenae fons, which 

were transmuted to suit the scale of Baroque palaces. 

The Baroque City of Prague and the Development of Theatre 

In order to establish the correlation and impact of theatre and 

architecture in a city, Prague was chosen as the laboratory for this 

study. In Prague, the total impact of these two elements was discov

ered to be truly pervasive: 

The Czechs' pride of personal involvement in an idealistic enter

prise centering in theatre as a symbol of national identity fused 
with the concepts of theatre as a moral and educational force. It 
became a cultural identity (Burian 15). 

In analyzing the city, one is overwhelmed by the power of theatrical

ity, resulting from both the evolution of Czech theatre and the effects 

of the Baroque movement in Prague in reference to architecture and 

urban planning. 

Cyril and Methodius are perhaps the key figures in the develop
ment of the Czech theatre. Cyril created a Slavonic language and 

Methodius created the Glagolitic scripts, used in place of Byzantine 

liturgy. Cyril's Slavonic language was based on the Greek Rite, used 

by the Catholic Orthodox Church. The Greek Rite is a combination 
of Catholic liturgy and a large amount of theatrical exposition, and 

its enactment has been one of the catalysts for the Czech pattern of 

religiosity on the subject of theatre. 



Figure 4: St. George Church 

The oldest church that has retained the theatricality of Slavonic 

liturgy is the Basilica of St. George, founded by Vratislav I in 915. 

The affects ofliturgical theatricality are visible through the hierarchi

cal separation and progression of ceremonial, processional and audi

ence space. 

In 1486, the Jagiello Dynasty commissioned the construction of 

the Vladislav Wing. The most striking feature of chis Late Gothic 

hall is the vaulted ceiling, which is credited to Hans Spiess of Frank

furt . A theatrical sequence of movement is created in the processional 

circulation from the Rider's Steps to the hall, the sequence from the 

hall to the balcony inside the chapel, and the movement from the 

balcony of the chapel back to the hall. These sequences represent the 

architect's control of movement within the space and his visual com

munication of the importance of the hall's function as the stage for 

the monarch. The elaborate interlocking and protruding ends of the 

vaults' ribs re-presents the power of the monarch over time, motion 

and matter. 

In 1556, by invitation of Ferdinand Habsburg, the Jesuit Order 

entered Bohemia to reinforce the Counter Reformation. The Jesuits 

immediately began constructing numerous churches in the city. The 

Clementinum was a Dominican monastery, which the Jesuits took 

over. The massive scale of the architecture exemplifies power and force, 

in this case the strength of the Counter Reformation. The numerous 

churches and palaces constructed during chis period attest to the 

prominence of the Baroque movement in Prague. The most impor

tant in terms of Baroque theatricality was the re-planning of the city. 

The re-planning, which resulted in the King's Way, connected three 

major institutions that affected the society, politics and culture of the 

Czechs: the church, the seat of government (Prague Castle), and 

Charles University. 

The King's Way once was the communication artery of Prague. 

During the medieval period, it became the coronation processional 

route, which resulted in its present name. The processional route 

started from the Cathedral of St. Vitus, into Prague Castle, down to 

Old Town Square, then through Celema Street, through Powder 

Tower, where a royal palace once stood. During the Baroque Period, 

Prague Castle became the seat of the Austro-Hungarian Empire, re-

Figure 5: Vladislav Hall Sequences ((left) Hall 
to Chapel Balcony (right) Balcony to Hall) 

suiting in the order of the processional route being reversed. Thus, 

Powder Tower became the starting point of the procession, which 

ended at Prague Castle. 

The King's Way is comprised of the Powder Tower, Celema Street, 

Old Town Square, Karlova Street, Kriwvnicke Square, Charles Bridge, 

Mostecka, Lesser Quarter Square, Nerudova Street and the Prague 

Castle Square. An analysis of these components shows a well-written 

script for a theatrical play within a play. The story progresses in alter

nating spaces and streets. Both the spaces and the streets represent 

theatres within a larger theatre, the city. The scenography of each 

stage are the buildings that frame the space. The plays are the activi

ties that take place within. The audience is the observer or the inhab

itants of the space. The story begins in New Town in front of the 

Powder Tower. 

The Powder Tower is the point of entry to the theatrical proces

sional route, serving the same function as its predecessor, the Odrana 

Gate. Its importance symbolizes the Jagiello Dynasty's rule, becom

ing the theatrical focal point in the beginning of the narrative. 
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Fig. 6: Analysis of King's Way 

Figure 7: King's Way Figure Ground Sketch 
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Figure 8: Panorama of Old Town Square 

Celema Street was a residential street reconstructed in Baroque 

style. The street is also part of Charles University, which uses the street 

to stage an annual theatrical procession to the town square. Thus, the 
street retains the memory of that event for the rest of the year. 

The most important part of the King's Way is Old Town Square. 

The square at present is the liveliest in Prague and one of the major 

tourist attractions in Prague. This is due mainly to the intimate en

closure of the square and the theatrical elements within the square. A 

good example of the Baroque theatricality present in Old Town Square 
is the construction and reconstruction of Saint Nicholas Church. What 

was once an Emmaus Benedictine monastery was secularized by Jo

seph II and reconstructed and designed in the Baroque style by Kilian 

Ignac Dientzenhofer in 1689 (it was later given to the Hussite Sect). 

Dientzenhofer achieved a strong theatrical sequence and impact on 

the square by aligning the fa<;:ade with Zelezna Street, so that you see 

the church as you progress towards the town square. It is impressive 

due to the framing condition made by the theatrical elements of the 

architecture. "Frames re-presenting what they frame. Such re-presen

tation invites us to take a second look, bids us take leave from our 

usual interests and concerns and to attend to what is thus re-pre
sented" (Harries 67). The interior of Saint Nicholas is perhaps the 

most theatrical of all of Prague's Baroque churches. The elements 

that emphasize this are the tribunes, balconies, uneven cornices, arches, 

and the curvilinear pediments set with scrolls. 

Before the reconstruction of Saint Nicholas Church, the domi

nant architecture in the square was that of the Church of Our Lady 

before Tyn, built in Gothic style. The fa<;:ade of the church is aligned 

with Karlova Street to give the square a theatrical focal point. During 

the Reformation, the main entrance of Our Lady before Tyn was 

blocked with residential buildings. This act resulted in the reduction 

of the theatrical power of the Gothic fa<;:ade and its framing of the 
square. During the Baroque Period, to restore a degree of dignity to 

the church's fa<;:ade, a medallion was added to its center, and the resi

dential buildings in front of the church were reconstructed in Ba

roque style. 

During the Counter Reformation the square was use for burn

ing heretics at the stake, the most famous of which was Jan Hus. A 
statue of Hus and other martyred Hussites was placed at the center of 

the square. The statue adds theatricality to the square. The statue's 

placement is to give a stark contrast against the churches and the 

Baroque buildings once owned by the Jesuit Order. Jan Hus became 

the symbol of nationalism during the eleventh century, so much so 

that with the advent of war in 1918, it was pulled down in fear that it 

Figure 9: St. Nicholas Church Sequences &om Zelezna Street 

Figure 10: Interior of St. Nicholas 
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Figure 11: Our Lady before Tyn's Fas:ade Covered by Baroque Buildings 
(Statue of Jan Huss Looking Towards the Church). 

Figure 12: Kriwvnicke Square 

might incite conflict within the Austro-Hungarian Empire. 

Karlova Street connects the Old Town Square with Charles 

Bridge. At present, the street is lined on one side with various stores 

catering to tourists and the Clementinum on the other. The fa;:ade of 

the Italian Chapel is the most pronounced in Karlova Street, for it 
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Figure 13: Charles Bridge 

encroaches on the street, framing a small public space. The fa<;:ade of 

the chapel becomes the focal point and the scenae frons for the activi

ties occurring within the space. The street then connects to a small 

square, called Krizovnicke Square. 

Two Baroque churches and one of two Gothic towers of Charles 

Bridge frame Krizovnicke Square. Carlo Lurago and Francesco Caratti 
reconstructed Saint Saviour's Church, in Baroque style, although its 

Baroque fa<;:ade was no match against the scale of the Clementinum. 

J. B. Mathey constructed the Church of Saint Francis Seraphim. 
Mathey constructed the church with a dome to correct the dishar

monious scale caused by the massive scale of the Clementinum and 

gave back the theatrical effect of Saint Saviour's facade. The dome of 

Saint Francis became the theatrical focal point of the square. 

Charles Bridge, built in 1357, was flanked with the statues of 

saints and later with the additions of Czech martyrs and heroes. The 

statues become theatrical focal points and frame views of the city and 

the bridge itself, transforming it into a stage. The bridge as a stage is 

saturated by different plays occurring simultaneously such as music 
performances by various local artists, artists painting or drawing, and 

vendors selling souvenirs. At certain times the bridge acts as a bal
cony containing the audience, the theatrical play, such as boat races 

and jazz performances on boats, occurring on the Vlatava River. The 

bridge connects to Mostecka Street that leads to Lesser Quarter Square, 

which was the processional and ceremonial street leading to Saint 

Nicholas Church. 

Lesser Quarter Square was also known as the Italian Market. 

The central focal point of the square was Saint Nicholas Church be

fore the construction of the Jesuit complex. The square once was 

framed by the Church of Saint Thomas, the Carmelite Order Con

vent and Saint Joseph's Church on the east side. The west side of the 

square is completely occupied by the Liechstenstein Palace and the 

Harting Palace. Both were reconstructed in the Baroque style, after 

the Swedish occupation during the Thirty Years war. The Jesuit com

plex along with Saint Nicholas Church dominated the square and 

divided it into two. The Liechtenstein and Harting palaces at present 

frame Lesser Quarter Square, creating a theatrical stage. The square 



transformed itself into a theatrical stage with the help of the palaces' 
theatrical elements, i.e. their balconies. The addition of an out-of
scale obelisk is an embellishment to correct the imbalance of the square, 
created by the massive Jesuit complex. The theatrical aspect of the 

obelisk creates a focal point in the processional sequence from 
Nerudova Street to Saint Nicholas Church. 

The seat of foreign ambassadors and diplomats was Nerudova 
Street. Baroque palaces once lined both sides of the street. Today, 
only some of these palaces still exist and are occupied by foreign em
bassies. The street connects with the Spanish Steps, to Loreto Square 

and Prague Castle Square. The street functions as the stage for pro
cessions and is framed by the Baroque palaces. The palaces assert 
their theatricality through the architectural design of their balconies 
and facades analogous to the function and elaborate decor of Ba
roque theatre balconies and stage sets. 

Prague Castle Square was reconstructed several times over the 
centuries. The castle, along with other Baroque palaces, enclosed the 
Hradcanske Square. Analysis of the square reveals the symbolic and 
theatrical aspects of its design. Take, for example, the orientations of 
each building. The Archbishop Palace's front door is aligned with the 
Church of Saint Nicholas, which is down below in Lesser Quarter. 
The castle is aligned to Thun Palace, which is the seat of the govern
ment ministry. 

The most striking element of Baroque theatricality, however, is 
the framed view of the city. The balcony created by the retaining wall 
of the street transforms the actors into the audience. The framing is 
accomplished by using the corners of each building, forcing the audi

ence to view the cityscape as an urban stage. 

These parts of the King's Way are the major components of com
munication and the processional route of the city. They are the most 
significant theatrical representations of the Baroque movement in 
architecture and urban planning in Prague. Note that the theatrical

ity of King's Way can also be seen to have aspects of puppetry. Its 
narrative can only be accomplished by manipulating the theatrical 
aspects of the route, thus controlling the audiences' movement 
throughout its narration. 

Figure 14: Lesser Quarter Square, St. Nicholas Church and the Jesuit 
Complex on Center. Figure 15: Nerudova Street 
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Figure 16: Panorama of Prague from Hradcanske Square 

The Development of Czech Puppetry 

In order to subvert the effects of the Counter Reformation, the 

Protestant Czechs needed the means to preserve their national identity. 

One of these came in the form of puppetry. Its earliest known political 
use by a Reformist was in 15 88, when a Lutheran preacher, Maximilian 

Biber of Halle, was arrested in Vienna for inflammatory plays using a 
puppet. The earliest record of Czech puppetry was in 1590, so it seems 

logical to assume the use of puppets by reformists spread within the 

Austro-Hungarian Empire. During the Baroque Period, puppet plays 

were restricted by law to the outskirts of Prague. Despite its censorship 

it continued to develop. Puppetry performance in the Czech Republic 

is unique because it developed in an experimental atmosphere through
out its history. For this reason, it had an openness to experimentation, 

which contributed to the ease with which it crossed the boundaries 

into modern theatre and filmmaking. For these reasons, it became the 

model for my study of animation. 

The only outlet for local grievances, which was not a direct as
sault on authority, was puppetry. Puppet performances were used as 

platforms for educating, and preserving Czech traditions. The Czech 

National Revivalism in the middle of the nineteenth century nation

alized theatre in the country, which was an auspicious moment in the 

development of puppet theatre, since it was seen as one of the au

thentic national theatre traditions. 

At the turn of the twentieth century, there were over 3,200 ama

teur puppet companies existing in the Czech Republic. The strength 

Figure 17: Czech Puppets from 1590 to 1930's (left to right) 
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of Czech puppetry led to the creation of several puppet theatres whose 
agenda was simply the preservation of Czech tradition. However, by 

the l 920's, attention to puppet performances was lessening, based on 

a shift from traditional Czech puppetry performances towards pure 

entertainment. In order to draw an audience, puppeteers moved into 

improvisations and greater experiments. Moreover, the most effective 
concepts in the evolution of puppetry and animation had to wait for 

further development in art and technology. 

Josef Skupa in 1920 created the puppet Spejbl and six years later 

created Spejbl's son, Hurvinek, both developed from their creator's image 

and life circumstances. Hurvinek represented Skupa as a child and 

Spejbl as an adult. The invention of puppets resembling their puppe
teer made them more believable than traditional Czech folk puppets, 

and brought the puppets closer to the reality of everyday life. 

During World War II the Nazi regime in Czechoslovakia made 

puppet performance illegal. Again, as during the Counter Reforma

tion, puppet performance became a means to preserve Czech culture 
and inspire the Czechs. These puppet performances were "known as 

'Daisies"' and were performed in secret, constantly moving from house 

to house or basement to basement (Baird 171). Puppets were also 

represented on paper as cartoons. The Nazis completely suppressed 

puppet performances by sending the puppeteers, including Josef 
Skupa, to the concentration camps. 

After the war Skupa, with the help of other Czech puppeteers, 

re-established Czech puppetry and its theatres and continued to pur-



sue the development of Czech puppet theatres. Skupa reopened his 
theatre, 'Spejbl and Hurvinek'. Skupa and his fellow puppeteers un
dertook the task of keeping the Czech spirit alive. 

The most famous Czech, and internationally known, puppet 
animator was Jiri Trnka. The development of filmmaking instruments 
and the widening popularity of television led to dwindling audiences 

in theatres, resulting in the development of puppet film animation. 
Armed wirh the knowledge of his predecessors, Trnka developed The 
Hand, in 1968, which is considered the epitome of puppet film ani
mation even today. As experimentation in puppet performances de
veloped, so did puppet film animation. Czech puppet animator, Jan 
Svankmajer, developed his own techniques incorporating "pre-war 
surrealism, the Prague of Rudolf II, experimental theatre, folk pup
petry and, above all the political traumas of the past 50 years (Homes 
7)." His experiments were models in the development of the Czech 
contemporary theatre and puppet history. 

In Prague the International Institute of Marionettes developed a 

technique called Black Lights in which the play is performed with a 
combination of puppets and human actors. The black light is fo
cused on the performers' costumes, which emit fluorescent colors. In 
this technique, the scenae ftons is eliminated; it is re-presented by the 
highlighted colors of the actors' costumes or the objects in the play. 

The importance of the Black Lights technique is to show how tech
nology continues to be used in an inventive way in Prague theatre, to 
help communicate ideas similar to the way architecture and decora
tions were used in the interior and exterior of Baroque churches. The 

Black Lights theatre also shows how the tradition of theatre perfor
mance in Prague retained its inventiveness and its propensity to ex
tend beyond techniques to generate new possibilities. 

Josef Svoboda was born in Caslav, Bohemia, in 1920. His ambi
tion was to become a painter but his father, who was a carpenter, was 
against it. Svoboda spent two years as a carpenter in his father's shop, 
which was a major influence in his inventive use of materials in the

atre production. He later entered the Prague School of Applied Arts 
to study interior design. In this school he formulated his philosophy 
of scenography, stating, "scenography must, at least, in its elements, 
be an entire universe or the prerequisites of that entirety" (Tucker 

and Smith 1997, 21). He was appointed stage designer and technical 
director of Prague National Theatre in 1951, where he tested his ideas 

of scenography in theatre production. 

Although all types of Czech theatre productions influenced Josef 
Svoboda, one of the most influential was puppet theatre. His first 
theatre production, as a child, was a puppet performance. In 1950, at 

the Expo 58 in Brussels, Josef Svoboda showed two performances, 
which were Polyecran and Laterna Magika. The Polyecran show used 
film projection fragmented over a set of skewed screens. Laterna 
Magika was "an interplay of film and dramatic action" (Tucker and 
Smith 1997, 40) . Svoboda's "old dream of a complete theatre, a the

atre capable of acting on all of the spectators senses of provoking 

their multiple perceptions and of both touching their intelligence 
and their feelings", resulted in the use of film in all Laterna Magika 
Theatre productions (Tucker and Smith 1997, 41). The goal of the 
Laterna Magika concept is "the exploration and onstage implemen-

Figure 18: The Circus by Josef Svoboda 

tation of 'the film animations' technical and expressive possibilities" 

(Tucker and Smith 1997, 40) . 

The Laterna Magika Theatre itself was based on this philosophy. 
The small black stage space was the result of the effects of the domi
nant aspect of film projection and Svoboda's previous experience in 

puppet productions as a child. The shows in the Laterna Magika the
atre "combined music, live dance, a kinetic stage and multiple pro
jections of still and moving images onto mobile screens" (Tucker and 
Smith 1997, 41). The film becomes an "indispensable partner to other 
elements; so much so, that, should even one element disappear, the 
show would collapse----even its conception structure and form'' (Tucker 
and Smith 1997, 40). As film and still image projections became an 
important element in theatrical performances in Laterna Magika, 

functions were assigned. These functions were illustrations, political 
commentary, poetic counterpoint, fragmentation of time and space, 
flash back or flash forward, revelation of hidden obsessions, and 

multiplication of perspectives. Each function would rhen be over
lapped during key segments of the narrative. 

The important effect of film projection in Laterna Magika per
formances is that it breaks rhe "frame". The frame is broken due to 
the assigned functions of the projection. The projections reveal the 
hidden or unknown events and thoughts to the audience, creating a 
connection by means of perception. The audience's perception cre

ated by the projections is analogous to the perception created when 
one views an animation of an object. More information is revealed to 
the audience. Thus the projection breaks the "frame". 

The Concept of the Frame from the Baroque to the Present 

Definition 1 of frame 

n. 1. skeleton or main structure n. 2. border of, structure that holds 

5. temporary state or condition of mind 6. established order or sys
tem 7. one picture in a cinema film or film-strip, n. that part of 
structure that gives shape and support 

Definition 2 of frame 

1. put together; shape; build up 2. enclose 3. develop; give promise 

of developing 4. form a plan to make. n. prearranged events 

There are several physical and psychological definitions of 
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"frame." In this study almost all of the definitions above apply. But 

the most important in theatre, architecture and animation is the lat

ter. The constant use of the term "frame" throughout this research is 

due to its very nature and its role in visually separating or immersing 

the perception of the human mind by re-presenting an object in cer

tain forms, physical or psychological. The frame exemplifies the power 

of re-presentation by manipulating human perception. Perception is 

conjured up from the mind's capricious link between knowledge and 

emotion. The frame manipulates one's perception of emotion and 

motion through space and time. 

During the Late Baroque, the use of the "frame" in Baroque 

churches was common and was used for the first time to re-present 

heaven as an attainable object by man. This was achieved by fusing 

the frame with the very object it was re-presenting. 1 In so doing, the 
viewer becomes a part of the narrative. The human mind's percep

tion of the boundary was achieved by the physical definition of a 

frame, which no longer existed due to the fusion of frame and object. 
The transformation of the frame from a rigid structure to an amor

phous shape is an additive element that provokes an intuitive reac

tion helping in the creation or recreation of the story of the framed 

object. The amorphous shape of the frame becomes an analogy of 

nature being manipulated by man, using his knowledge of how mo

tion can delineate the perception of time. The information commu

nicated by the breaks or motion creates an intervention between real

ity and the imaginary world. In architecture and urban planning, 

what breaks the frame are the motion in circulation and the activities 

within or outside the frame, which can blur the boundaries of each 

space by spilling over into the next space. 

In animation, the "frame" is used to restrict the movement of 

the eye to focus on the images, as time elapses and motion helps in 

forming the experience of space or the object. Thus the frame helps 

in the constant flow of information and establishes a psychological 

boundary that is both breakable and fixed. This psychological bound

ary becomes malleable due to its dual function: to serve the purpose 

of the animator, i.e. to control, and to communicate ideas without 

the psychological reluctance of the audience to participate. 

The Connection of Theatre and Animation 

The human visual system is a sophisticated information proces

sor. The eye follows moving images, which have the potential to con
vey much more information than photographic images. The eye acts 

as an interface to capture and correct the imprint conveyed by the 

images. The receptors in the eye continually sample light in the envi

ronment. The only limitation of the eye is in the reaction time ofits 

sensors and its mechanical limitations, which are caused by blinking 

and tracking. Motion blur occurs when an object moves fast enough 

that the receptors in the eye cannot respond fast enough for the brain 

to distinguish definable detail. The brain thus creates the illusion of 

motion. The eye and the brain assemble the sequence ofimages, which 

are interpreted as continuous movement. By presenting a sequence 
of still images at a fast enough rate, the perception of motion is cre

ated and the sensation of continuous motion is induced. 

Movement is the main component in animation. The movement 

perceived by the brain becomes an additional tool to communicate 
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and express the empathic re-presentation of an idea. Movement has 

the potential to give more complete information on what you are 

viewing. Thus, movement can break the "frame." 

In order to understand why a theatrical performance is analo

gous to animation, its elements must be studied. Animation tells a 
narrative much like a theatre performance: "Both create representa

tions of objects and environments that provide a context for action'' 
(Laurel 9) . Both have the potential to create action, character, thought, 

language, melody and spectacle. When animation is recorded for later 

viewing, it is typically presented in film or video formats by record

ing a series of still images. This then becomes a unique narrative, 

because it captures the instances that re-present the ideas at a certain 
finite moment in time. Theatre plays are different each time because 

they are performed live. 

The differences between theatre and animation are the level of 

interaction, language, and the thoughts or ideas that are being com

municated. In theatre, interaction with the performance is restricted, 

and the course of the play is continuous despite the audience. But in 

animation a certain level of interaction is allowed, no matter how 

meager it may be. Language communicates human ideas. In theatre 

performance language is used, along with pre-arranged words; in ani
mation almost all senses are used, except taste. Although the interface 

limits physical interaction, it is replaced by perceptual language pro

duced by motion. T he same perceptual language is used to represent 
melody. This occurs when motion assumes rhythmic or repetitious 

pattern. Spectacle in animation is produced by a combination of re

presented action, language, and melody. The playwright always con

ceives thoughts and ideas in theatre performance, whereas in anima

tion it is a combination of the designer's and the computer's pro

grams, which formulate the narrative. Although animation ideas may 

come from the combination of both human imagination and the 
computer's abilities to extrapolate a solution, based on the given in

formation and its programs, animation still communicates ideas just 
as well as theatre. 

History of Animation 

Definition of animation 

n. 1. the state of being full oflife or vigor; liveliness: they started talk
ing with animation. The state ofbeing alive. 2. the technique of film

ing successive drawings or positions of puppets or models to create 

an illusion of movement when the movie is shown as a sequence: [as 

adj.] animation techniques I animations as backdrops for live action. (also 

computer animation) the manipulation of electronic images by means 

of a computer in order to create moving images. 

Animation in human history may have begun 35,000 years ago, 

when the first cave drawings of animals with multiple limbs, tails and 

head were found in Europe. These cave drawings suggest the pattern 

of early man's ideas of motion. Later more sophisticated samples of 

animation were made possible by using the tool or media available, 

i.e. painting or relief on stone. 

Sequences of drawings became central in communication dur

ing the evolution of different civilizations, and became a very impor

tant technique to record history. For example, the record of the Battle 



of Hastings, also known as the Bayeux Tapestry, is relevant in its the

atrical framing of events, which alludes to motion and the time that 

elapsed during the Battle's occurrence. 

The first device to influence the development of animation from 

drawing to technology was developed in 143 7. Leon Battista Alberti 

and Brunelleschi developed the device used to assist the making of 

early perspective drawing, which was a significant representational 

tool for art and architecture. Their experiments in painting have a 

direct connection to the development of animation. Some of these 

paintings are preserved in the Kunsthistorisches Museum in Vienna. 

The paintings were used for dioramic peepshows. They were made of 

glass and painted, in perspective, with transparent colors. Lit from 

behind, these paintings simulate time change or environmental change 

such as from sunshine to moonlight, or seasonal, geographical and 

environmental changes. 

In 1636 two Jesuit priests, Althanasius Kircher and Gaspar Schott, 
created a simple animation device that foreshadowed the modern slide 

projector. The device was a simple straight row of slides, which Schott 
later modified into a rotary disc. A century later, a Dutch scientist, 

Peter van Musschenbroek, invented the first magic lantern and pro

duced the first true animated image of a hand-drawn windmill in 

motion. The principles of the magic lantern may have been based on 

Alberti and Brunelleschi's experimental paintings, because it used light 

to show motion. 

In 1832 Joseph Plateau invented the phenakistoscope. The phenak

istoscope created the illusion of motion by letting viewers look through 

a small opening at 16 pictures mounted on a spinning disc. The instru

ment was based on Kircher and Schott's inventions. Throughout the 

next sixty years further experimentation and invention continued by 

developing the phenakistoscope, the wetrope and all other scopes and 

tropes, leading eventually to cinematic projection. 

Cinema, which developed due to experimentation in animation, 

did not directly partake in the development of animation until Emile 

Reynaud showed the first film animation in France. The film anima

tion showed a hand-drawn, moving picture of a windmill accompa

nied by music. He also invented the praxinoscopem. The invention 

of film by the Eastman Kodak Company further refined the develop

ment of animation. Along with the invention of the kinetiscope by 

Edison, film made it possible for animation to be shown in theatres. 

During the 1900's, puppet film animation was developed. Many 

puppet animations were film works from various countries, includ

ing the Czech Republic. The person credited with the development 

of puppet film animation was Jiri Trnka. Jiri Trnka is also considered 

the greatest master of puppet animation. He created The Hand in 

1965, which has become the epitome of puppet films. In puppet film 

animation, the puppet's image is recorded several times in different 

positions with a film camera. The film is later edited. Technology 

evolved and led to the invention of the computer and sophisticated 

software, and has recently resulted in a new era of animation based 

on CGI, 2D and 3D animation. 

Czech Animation History 

In the history of animation and film, numerous inventors and 

scientists, many of whom were citizens of countries under foreign 

rule, were not credited for their contributions. The Czech Republic, 

which has one of the longest histories in film and animation, was 

only vaguely acknowledged. Antonin Liehms once described the Czech 

republic, as "one of the chief European centres for modernism and 

the avant-garde" (Homes 7). This description still has some truth, 

despite the present condition of the Czech Republic. The level of 

sophistication in the development of film animation and theatre is 

the tangible proo£ It is through these media that the Czechs were 

able to preserve their traditions and language. 

While exploring the possibility of the effects of animation in 

Prague, the first object that struck me was the Astronomical Clock 

Tower of 1410. Before the tower was constructed, there was no his

torical record showing significant interest in understanding motion. 

The rotation of the apostle statues in front of the windows and the 

image of death pulling the bell, as the hour passes, foreshadowed the 

Czech interest in developing animation techniques. I had previously 

mentioned Vladislav Hall's theatrical elements and the elaborate 

vaulted ceiling. The intertwining ribs of the vault evoke a perception 

of motion and seem to defy gravity. This hall and the Astronomical 

Figure 19: The Apostles inside the Astronomical Clock Tower at Old Town 

Figure 20: Vladislav Hall 
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Figure 21: Jan Purkyne Figure 22: Jan Krizenecky 

Clock Tower are the only physical signs or historical records of Czech 

interest in exploring motion. Over the next centuries puppet theatres 

were the main medium of representing the Czech interest in motion, 

obviously due to the connection to the development and nationaliza
tion of Czech theatre. 

In the middle of the nineteenth century, the invention of the 

phenakistoscope inspired Czech scientist Jan Evangelista Purkyne to 

explore motion and its physiological effects on man. Purkyne is best 

known for his contribution to the development of physiology, and 

the creation of the first Department of Physiology at the University 

of Breslau, Prussia, in 1839. He was a pioneer in experimental physi

ology, which helped create a modern understanding of the eye and 

vision, among other physiological subjects. In his exploration of the 

physiology of vision he invented the cinesiscope. The cinesiscope was 

used as a toy and educational aid. His true contribution to film was 

that he was the first to use photographic pictures in animation. He 

did so by using the cinesiscope, attaching his own portrait to the 

disk. Seven years before his death in 1869, Purkyne predicted the 

importance of animation, which the Czechs see as the foundation of 
the film industry in their country. 

The lure of a new medium captured the attention of many edu
cated Czechs and motivated them to explore animation and film

making. One was a Czech architect, Jan Krizenecky. Krizenecky was 
credited as the first producer in the history of Czech filmmaking in 

the Austro-Hungarian Empire, thus starting one of the longest film

making traditions (from 1898-) (Homes 7). Krizeneckywas the first 

to identify the potential of animation and filmmaking for the field of 

architecture. He was the first architect to present a movie formatted, 

re-presentation of architecture at the Exhibition of Architecture and 

Engineering in Prague, in 1896, while contemporary architects of his 

time still used traditional still forms of graphic presentation. With 

very little knowledge of filmmaking, Krizenecky used and modified a 
Lumiere camera. 

New and experimental forms of film animation developed in 

Prague as filmmaking and technology evolved. The most important 

contribution of filmmaking is to the creation of puppet film anima

tion. Puppet animation was produced by recording the puppet's move
ment in different positions, using film, and was later edited like a 

movie. The results of puppet film animation experimentation led to 
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a new type of theatre production, Laterna Magika, as earlier discussed. 

Laterna Magika presents "works that integrate filmic and photographic 

images, musical instruments, and machines in novel ways" (Laurel 

52). The film is projected onto a white screen or mirror. The actors 

then interact with the projection. Sometimes the projection portrays 

the actions of the performers or communicates part of the narrative. 

Puppet animation is the most important part of this study due 

to its similarities to theatre production and animation techniques. 

The creation of puppet animation is credited to Jiri Trnka. Jiri Trnka 

is the most famous puppet animator in the history of the Czech Re

public and the world. Trnka's works inspired Jan Svankmajer, a fellow 

Czech puppet animator, who used past traditional and contempo

rary theatre techniques and included the philosophy of surrealism to 

create his own brand of animation. 

This is important and interesting for this study because among 

Svankmajer's followers are the Quay Brothers. The Quay brothers 

are filmmakers, and theatre and opera set designers. These twin broth

ers developed their own techniques of puppet animation. Their film 
animation technique is composed of music, literature, dance, and 

architecture. Architecture is the major component in their film ani

mations. In the film animation, Streets of Crocodiles (1986), the fa

cades of the architecture were designed with openings and shop win

dows. These openings and windows "frame" narratives or a play. These 

plays communicate the boyhood memories and dreams of Bruno 

Schulz, a Polish Jew, who was killed by German Nazis in 1942. 

CONCLUSION 

Context of Czech Architecture and Urban Design 

The architectural and urban design context of Prague can be un

derstood as being made up of"frames". Within each frame a play takes 

place. The actors are the immediate inhabitants of the frame, and any

one who strays within is transformed into an audience member or par

ticipatory puppet. This is best exemplified by the planning of King's 

Way. Each public square or part of the route is a stage on its own with 

predetermined limits and parameters. The architectural built environ
ment sets the limits and the theatrical elements set the parameters. The 

overall goal of its design is to "frame" the flow of the narrative. 

The parameters are set to emphasize the ideal setting of each 
stage. For instance, light focused on monuments, such as Prague Castle 

at night, captures the attention of the audience and stimulates its 

sense of curiosity. The plays that take place are the human activities 

of everyday life, although some are activities placed within the frame 

by others or by the audience. The plays act as objects to entice the 

audience to participate in the narrative or simply to be the audience. 

Parts of the architecture define the limits of the narrative by pro

viding the catalyst to move beyond or stay within the frame. In the 

King's Way the facade or interior of each building takes the form of a 

scenae frons. The placement of the facades in one area creates a tan

gible frame and becomes a point of mediation by delegating which 

activiry takes precedence by what type of building is dominantly situ

ated, such as a church versus a cafe. Architecture directs the audience 

(actors) and also restricts how many can participate in the next act of 

the narrative by emphasizing the scale of streets and spaces. Its pur-



pose is analogous to the strings on puppets: to control and manipu
late. Thus, the theatrical elements of King's Way are similar to pup
pet theatricality, transforming the audience into puppets. 

Theory of How Animation Might Transform Architecture 

Comparing the "control" aspect of puppet theatre, animation 

and architecture, it can be concluded that the most important differ
ence is the level of interaction. In a theatrical performance the stage is 
set, but human error may occur during the play. Thus, the play be
comes unique. In animation, interaction is limited and controlled: 
the physical aspects are set and only changeable by the creator of the 

play, much like puppeteers controlling the puppets. The flow of the 
narrative in theatre depends on the performers and the set play. In 
animation the narrative is fixed, but can be later manipulated by ad
justing the camera or the sequences, forming a new narrative. This 
capability to manipulate is the most powerful aspect of animation for 
architects to use. 

In studying animation by looking at it through its relationship 
to architecture and urban design, one discovers the potential control 
of all characteristics of space on the screen, establishing and focusing 
the experience of the audience within the space. Thus, it frames the 
imagination by removing or adding physical and environmental im
pediments in the space, light, time and the narrative, which may en

hance or limit the audiences' attention and imagination. Looking at 
animation is like an exploration of a physical and ideal environment 
almost without constraints and under the total control of the de

signer. From this one can see the potential of animation techniques 
to affect or inspire architecture design and theories. Animation might 
transform architecture in its possibilities for changing the perception 
of space, revealing the ability to realize intangible forms, and giving 

the designer an option to explore different avenues to resolve a prob
lem. It is for these reasons that studying the effects of animation on 
contemporary architecture design warranted evaluation of its ben
efits and failures. 

Animation and Architecture: The Idea 

The end result of this study (beyond the scope of this paper) will 
be to investigate the potential of animation in architecture design in 
the studio. Different approaches will be carried out to test the valid-

ity of the potential of animation in re-presenting architecture. The 
overall goal is to design a building contextually befitting Prague, us
ing animation as a means and tool of exploration and design. The
matic approaches will be based on the principles of Czech theatre 
and animation. The architectural tool oflayering will emphasize cap
turing the theatricality of motion through space, using images analo

gous to the way they are used in King's Way. The principles of a play 
within a play will be the basis of the hierarchical organization of space 
and function. The principles of puppetry within or outside the bound
aries of animation will allow the design to emphasize or take on as
pects of control, underlining the physical and psychological effects of 

the designed spaces. The precedents studied for these approaches are 
the Muller House (1928-1930) by Adolf Loos, Frank Gehry's Fred 
and Ginger (1989-1995), and Jean Nouvel's Golden Angel (1990-
2000), all located in Prague, and the puppet animation techniques of 
the Quay brothers in the film The Streets of Crocodiles (1986). 

The Future Potential of These Ideas 

In trying to understand how space is re-presented in theatre and 
architecture one can find an approach to explore the potential of ani
mation. The potential of animation lies in its capability to communi
cate a broader range of information on objects re-presented. This 
capability is attributable to motion and time, and the ability of ani

mation techniques to manipulate the frame to represent objects in 
multiple perspectives and dimensions. This capability helps in con
trolling and communicating ideas with more supportive information 
than in traditional types of representations, such as drawings and 
paintings. Thus, animation can be a valuable medium for architects 
to use. The potential of animation in the development of architec

ture design and theory will be further explored in the design studio, 
in the second phase of this study. The study's final results will be 
presented in the fall semester of 2002. 

NOTES 
1 Karsten Harries' analysis of the "frame" during the Late Baroque 

period on art and architecture. 

The Broken Frame: Three Lectures. The Catholic University of 
America Press: District of Columbia, 1989. 

The Bavarian Rococo Church. Yale University Press: London, 1983. 
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Jose Gonzalez 
Mentor: Dr. Sumit Sircar, Department of Information Systems 

ABSTRACT 
Wireless devices have proliferated at an exponential rate and continue ro grow. Advancements in wireless devices, and wireless networks, have enabled many 
wireless devices to have the ability to access information from enterprise software applications and the Internet. Their ubiquity and wireless access have 
stimulated businesses to extend their corporate and commercial applications to wireless devices providing faster communication and increasing efficiency. 
There are also many new services such as m-commerce and web services that are being developed for wireless devices. In order to provide efficient wireless 
communication, middleware software can be used as a solution to alleviate the many tribulations that exist in a mobile computing environment. By placing 
middleware sofrware between sofrware applications and the Internet and wireless devices to handle the intricacies of a mobile computing environment, 
businesses can leverage their existing enterprise applications and provide wireless connectivity. By enabling efficient access to information through the use of 
a wireless device, many of the services created by sofrware developers will have an impact on the way business and society communicate. 

INTRODUCTION 

Wireless devices are very useful in that they enable a user to be 

mobile and free from any specific location. Advancements in wire

less technology have allowed for wireless devices to access informa

tion from enterprise software applications and the Internet through 
the use of wireless networks. The use of the Internet has become an 

essential tool for businesses, employees and the everyday user by al

lowing quick access to information from any computer attached to 

wired networks. With wireless devices providing wireless mobility 

and wireless Internet access, they have created a new paradigm of 

computing termed ubiquitous mobile computing (access to informa

tion from any wireless device anytime, anywhere) . 

Wireless devices have also been growing at a tremendous rate. 

There are currently over one billion mobile phone owners globally 

with Internet access, and by 2006 the number of users of wireless 

devices is expected to outgrow the Internet subscriber population 

(Trends Report 2). 

The immense growth of wireless devices and their ability to pro

vide ubiquitous wireless access are stimulating companies to extend 

their corporate and commercial applications to mobile workers, cli

ents, employees and customers, thereby providing quicker access to 

information and increasing efficiency. 

Ubiquitous mobile computing allows software developers to ex

tend numerous existing services to wireless devices despite their loca

tion. For example, mobile workers, employees or clients who travel, 

can utilize a wireless device to have instant access to enterprise appli

cations, such as databases, customer relationship management sys

tems, e-mail systems and specific applications, making them func

tion more efficiently. Medical professionals can utilize a wireless de

vice to retrieve stored medical data from databases located on a re

mote computer, or to fill out insurance information, and have the 

remote computer process it wirelessly, while attending a patient. 
Another example is the ability for teachers to provide better assis

tance to students by having them receive updated course information 

such as class notes, homework assignments or announcements to their 

wireless devices while attending class. 

The wireless web (wireless Internet) also creates new services such 

as m-commerce (mobile commerce), entertainment, and web services 

to wireless devices. M-commerce creates a new channel to reach con

sumers, allowing them to purchase products and services regardless 

of their location. Entertainment services such as games, instant mes

saging, and travel information can also be provided to a consumer. 

Web services such as email, file transfer, and streaming music and 

video can be downloaded to wireless devices. There are also location

aware application services that can provide directions or maps to a 

user based on the location of the wireless device. 

Although the ability to extend and create new software applica

tions to provide these services to wireless devices are promising, there 

are many problems that make wireless communication complex and 

inefficient. In a mobile computing environment factors such as the 
compliance of wireless standards, wireless networks, wireless proto

cols, wireless security issues and wireless device capabilities, present 

problems for software applications to effectively communicate with 

wireless devices. 

In order to alleviate the complexity and the inherent problems 

of a mobile computing environment, wireless middleware plays a key 

role in facilitating and managing wireless communication between 

software applications and the Internet and wireless devices. The use 

of wireless middleware provides better efficiency and enables wireless 

connectivity to existing enterprise applications. 

This paper will first discuss the intricacies that application soft

ware faces in communicating effectively with various wireless devices. 

It will then discuss how the different categories of middleware soft

ware can be used by software applications to communicate with each 

other across a distributed computing environment. Next, the role 

wireless middleware plays in providing efficient communication be

tween software applications and the Internet and wireless devices will 

also be explored. Finally, this paper will discuss the trends of wireless 

middleware and wireless technology, and how it will impact business 

and society in general (Chou 218). 

TRIBUIATIONS OF MOBILE COMPUTING ENVIORNMENT 

In order for businesses to extend their corporate and commercial 

applications, they need for information to be transmitted to wireless 

devices efficiently. Software developers need to provide wireless con

nectivity to software applications, allowing users access to their re

sources. The ability to communicate efficiently with various wireless 

devices in a mobile computing environment is affected by the differ

ences in wireless standards, wireless networks, and wireless protocols. 

Wireless communication becomes complex and requires many modi

fications to existing software applications. 
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COMPLIANCE OF WIRELESS STANDARDS 

Aaron Weiss states that, "Without standards, competing tech

nologies tend to balkanize into proprietary control and incompat
ibility'' (21). Unfortunately, there are numerous competing standards 

used to communicate with wireless devices. Market dominant com

panies such as Oracle, Cisco, and Microsoft create industry-wide stan

dards used for wireless communication but they can be proprietary, 

incompatible and create interoperability problems. 

Wireless networks that use proprietary standards that are not 

compatible, or in competition with other wireless networks, create 

problems for software applications. For example, in cellular networks, 

CDMA, GSM and TDMA are competing standards used for com

municating over airwave frequencies (Weiss 21) . Communicating 
from one network to another creates difficulties and incompatibility 

for software applications to communicate with a wireless device that 
uses one type of network standard, and not the other. 

Many groups such as the IEEE (Institute of Electrical and Elec
tronics Engineers) and ETSI (European Telecommunications Stan

dard Institute) exist to govern wireless standards. The IEEE group 

maintains a different set of standards based on Ethernet 802.11, which 

contains versions 802.1 la and 802.1 lb (Wi-Fi) used in wireless LAN 

(Local Area Network) communications. 802.lla and 802.llb are 

different from each other and operate at different speeds but are widely 

used in wireless LAN's. The ETSI group also maintains a separate set 

of standards such as HiperLanl and HiperLan2. HiperLanl stan

dard is based on the IEEE Ethernet 802.11 standard, and HiperLan2 
is based closer to the IEEE 802.1 la standard. 

Another standard is Bluetooth, which is maintained by the SIG 

(Special Interest Group) that is comprised of 1,371 member compa

nies such as 3com, Lucent, Microsoft and Motorola (Erasala 194) . 

This new standard is gaining common ground and is being widely 

accepted in wireless LAN communications. The differences in the 

standards by IEEE, ETSI, and Bluetooth SIG cause incompatibility 

issues for wireless devices that support only one wireless standard. 

There are also many different standards developed to convey 
Internet content to wireless devices. To address the different stan

dards the WAP (Wireless Application Protocol) forum (also com

prised of many leading companies) was created to establish industry

wide standards for wireless Internet connectivity to wireless devices. 

WAP had a slow adoption because initially it promised more than it 

could deliver, contained security flaws, and competed with other stan

dard bodies. WAP and other groups have developed different Internet 

markup language standards that are incompatible such as WML 

(Wireless Markup Language) and cHTML (compact Hypertext 

Markup Language), which use different methods to render informa

tion in a special format viewable by wireless devices. 

Although many of these wireless standards are being used in wireless 

communications, there is no industry-wide wireless standard that 

interoperates with different wireless devices. This causes problems for soft

ware applications trying to maintain accordance with a wireless device that 

uses one wireless standard and another wireless device that uses a different 

wireless standard. As wireless technology proliferates, new standards will 
also be developed that may either be compatible or incompatible. 
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WIRELESS NETWORKS 

Wireless networks suffer from various inefficiencies compared 

to wired networks. "Wireless data networks present a more con

strained communication environment compared to wired networks 

because of fundamental limitations of power, available spectrum and 

mobility, wireless data networks tend to have: less bandwidth, more 

latency, less connection stability and less predictable availability'' (WAP 

8-9) . With wireless networks having latency, disconnection issues, 

and less predictable availability, transferring data from software ap
plications to wireless devices is not as effective as with wired-net

works. Information can be lost when a wireless device is out of range 

or when a network problem may occur causing information not to be 

delivered efficiently. There are also different types of networks used 
for wireless communication, known as the wireless medium. The 

following is a description of these types of networks. 

Wrreless Medium 

Information can be transmitted through digital cellular networks 

known as 2G (Second Generation) networks, wireless LAN's and satel

lite networks. The ability for wireless devices to access information from 

these different media cause complexity for software applications because 

each wireless network differs from another and has its own limitations. 

2G networks are used in transmitting information to wireless 

devices across a substantial area. These networks use different ways 

to establish connections and transfer data to wireless devices. Two 

methods of transferring data are circuit switched and packet. Net

works that use circuit switched require a wireless device to establish a 

continuous connection when transmitting data. This means that every 

time a wireless device needs to transmit data it has to dial up and 

connect to a network. This method wastes circuit time and can cre

ate inefficiencies. Packet is another method of transmitting data based 
on IP (Internet Protocol) "always on" connection, where information 

is broken down into packets that carry a source and destination, and 

is then transmitted to a wireless device. 

Non-standardization in the way that digital cellular wireless net

works transfer data make it difficult for software applications to com

municate between one network that uses a particular transfer method 

and another network that uses another. Software applications that 

may have been written for circuit switched networks would have to 

be re-written to communicate over packet networks causing com

plexity for software developers. 

2G networks also suffer from low bandwidth transmission speeds. 

Packet-data networks such as CDPD, Mobitex and Data TAC have 

transmission speeds of 8.0 to 19.2 Kbps (kilobytes per second). 

Voiced/Data networks like CDMA, GSM, Nextel, and TDMA have 

slightly higher transmission speeds of 9 .6 to 56 (Kbps) (Broadbeam 

13-14). These low transmissions are not suitable for transferring large 

amounts of information and can cause network latencies. 

When transmitting information over a more minute area such as 

buildings, airports, and homes, wireless LAN's can be used. Current 
technologies used for wireless LAN's such as IEEE 802.11 b (Wi-Fi) are 

in use today. The 802.11 b standard works by having a device, equipped 

with a wireless modem, communicate with base stations (access points) 

located within a certain range of each other. The 802.11 b standard has 



enabled many companies to successfully deploy wireless LAN's because 

it can allow transmission speeds up to 11 Mbps (Mega bits per sec

ond). The higher bandwidth allows software applications to provide 

an adequate amount of information to wireless devices such as PDA'.s 

(Personal Digital Assistants). The 802.1 lb standard is also widely ac

cepted by many countries and industries. 

Another technology being widely accepted for wireless LAN's is 

Bluetooth. Bluetooth was designed to be an ad hoc network where 

different devices equipped with a Bluetooth chip can recognize each 

other's presence and communicate with one another without requir

ing a base station. The Bluetooth chips scan for other Bluetooth 

devices within an area and can automatically configure themselves to 

enable wireless communication. 

These wireless technologies have been very promising for wire

less LAN's but can cause some communication problems for software 

applications to communicate with wireless devices that use a particu

lar wireless technology. Also, even though the bandwidth is much 

faster for wireless LAN's, it is divided among the users sharing a shell 

making the actual deliverable bandwidth per user even lower (Pitoura 

372). For example, if there are multiple wireless devices near a base 

station, they can wear down the actual bandwidth and cause network 

errors and latencies. Another problem is that a wireless device has to 

be with in a certain range of a wireless LAN. The further away one is 

from a wireless LAN has an impact on the actual transmission speed. 

Wireless devices that access critical information from software appli

cations may not receive data efficiently because of network latencies 

caused by multiple wireless devices near a base station or the wireless 

device being out of range. 

For coverage where digital cellular networks and wireless LAN's 

cannot reach, satellite networks are used to transmit information 

wirelessly. Satellite networks also suffer from less bandwidth, more 

latency, less connection stability, and less predictable availability. They 

also have the problem of requiring line of site. 

The assortment of wireless networks and their intrinsic prob

lems create complexities for software application to deliver informa

tion across different networks that use different transfer methods. 

Therefore, incompatibility issues from different wireless technolo-
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gies hinder software applications in providing information effectively 

to wireless devices that use different networks. Providing network 

transparency by a software application can be difficult because of the 

different mediums that wireless devices use for wireless communica

tion. The lower bandwidth transmissions of digital cellular networks 

compared to wired-network technology, that can transmit data up to 

100 times faster, also create inefficiencies for software application to 

transmit large amounts of data. 

WIRELESS PROTOCOLS FOR THE INTERNET 

A protocol is defined as setting the rules which devices need to 

follow if they wish to communicate with each other (Thiruselvam 1). 

Internet standards and protocols such as HTML (Hyper Text Markup 

Language), HTTP (Hyper Text Transfer Protocol) and TCP /IP (Trans

mission Control Protocol/Internet Protocol) are used to view and 

access information through the Internet but are inefficient to use with 

wireless devices because of wireless device limitations. 

To convey Internet content and enable efficient communication be

tween the Internet and wireless devices, a set of wireless communication 

protocols have been developed such as WAP, NIT DoCoMo's I-Mode, 

Sun Microsystems' J2ME Qava 2 Micro Edition), LEAP (Free Protocols 

Foundation Light Efficient Access Protocol), IDO and TuKa Speed's 

EZWeb, and ]-Phone's J-SkyWeb (Aldridge 2). The most dominant wire

less communication protocols currently used are WAP and I-Mode. 

WAP, maintained and developed by the WAP Forum, is currently 

the most widely adopted wireless protocol in the world among carriers 

and handset manufacturers and has grown to include more than 95 per

cent of the global handset market Qamtgaard 55). WAP utilizes a set of 

WAP-developed transmission protocols such as WSP (Wireless Session 

Protocol), WD P (W" ireless Datagram Protocol) and WTP (Wireless Trans

action Protocol) to transfer content from the Internet to wireless devices. 

WAP also uses the WML (Wireless Markup Language), a subset ofXML 

(Extensible Markup Language), to display Internet content on wireless 

devices. Since content on the Internet is developed in HTML, a WAP 

Gateway translates HTML to WML to be displayed by a WAP-enabled 

browser on a wireless device (See Figure 2). 

A competitor to WAP is Japan's NTT DoCoMo mobile Internet 

access system, named I-mode, for providing Internet content to wire

less devices. I-mode has been a huge success in 

Japan, with an astonishing growth of nearly 23 

Wireless 
Devices 

Wireless 
Devices 

million subscribers in a little more than two years 

(Gralla 161). Unlike different companies that 

compete to provide WAP cell phone service, a 

single company runs I-mode. I-mode relies on 

modifications and extensions of existing proto

cols, provides packet-switched connection, and 

uses cHTML (compact HTML) to display 

Internet content on wireless devices Qamtgaard 

55). The use ofGPRS (General Packet Radio 

Service) to provide "always on" connection en

ables I-mode phones to automatically receive e-

mails and provides services such as instant mes

saging in real time. 
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A problem with I-mode is that it uses its own proprietary proto
cols that only allow I-mode enabled phones to communicate with 
the network. It also uses cHTML to render Internet content that is 
incompatible with WML, used by WAP phones, and can only be 
displayed by I-mode phones. Although carriers and handset manu
facturers heavily support WAP, I-mode is moving to the forefront of 
the wireless Internet. 

The use of different protocols and markup languages make it 
difficult for many web services to provide Internet content to wireless 
devices. Web services that are developed to display Internet content 
in HTML would have to be amended to wireless devices that use 
WML, cHTML or new markup languages being developed. It can 
be very time consuming and tedious in maintaining a different ver
sion of a web page customized for wired and wireless devices. As 
Malhotra notes, "Each device comes with its own set of characteris
tics, and so each transformation must be unique to the device for 
which it is intended" (1) . 

WIRELESS SECURITY ISSUES 

Wireless security is inherently different than LAN-based secu
rity because data is transferred over radio waves. Security is a critical 
issue for security-sensitive software applications such as online bank
ing, stock trading, and shopping, that transfer sensitive information 
to wireless devices such as bank accounts and credit card numbers. 
Wireless security must provide adequate support for wireless trans
missions that can be intercepted by an unauthorized user with a wire
less device. Wireless security must also provide protection from ac
cess to wireless networks and software applications from unautho
rized users. The following are some characteristics that wireless secu
rity should provide to wireless devices regardless of the wireless me
dium chosen (Air2web 10). 

Privacy 

Authentication 

Two Factor 

Authentication 

Data Integrity 

This is the most important component of secure transac

tions and is required when transmitring sensitive informa

tion (financial details or patient records) so the information 

cannot be seen or used by other parties. Established privacy 

protocols and procedures are critical for wireless applications 

as wireless transmissions are ground zero for hackers. 

Electronic authentication typically involves using a to

ken or certificate that can be verified by a recognized 

Certificate Authority (CA). Digital signature technology 

is one way of authenticating users. 

This process is used to verify both the device and 

the identity of the end-user during a secure transaction. 

Two factor authentication is critical in protecting network 

integrity from the inevitability of stolen or lost devices. 

This concept involves the detection of any change to 

the content of a message. 

Non-repudiation This process establishes a system so that users cannot 

deny they took part in a transaction. 

Encryption Encryption involves scrambling data bits using math-

ematical algorithms to protect data. 

Table 1: Description of Wireless Security Characteristics 

18 • McNair Research journal 

To address these security issues, a variety of wireless security pro
tocols have been designed for use in mobile applications. Non-stan
dardization of these wireless security protocols creates complexity for 
software applications to choose from the many available: "The wide 
diversity of wireless protocols, together with the subtlety required for 
analyzing security protocols, make it hard for designers of mobile 
applications to compare the various protocols and choose the one 
best suited for their needs" (Pierre 125). 

WAP implements security measures by using the WTLS (Wire
less Transport Layer Security), similar to SSL and TLS used on the 
Internet, as an open standard for providing security to wireless de

vices by using a proxy/gateway to perform protocol conversions. A 
WAP gateway decrypts encrypted data sent by a WAP phone using 
WTLS, and re-encrypts it using SSL before forwarding it to the even
tual destination server (Gupta 68) (See Figure 3). This implementa
tion caused a security problem termed the "WAP gap"; where infor

mation was vulnerable on the proxy/gateway during the process of 
performing protocol conversion. 

NTT Docomo's I-Mode uses a proprietary scheme to encode 
radio packets sent between wireless devices and its gateways. SSL 
(Secure Socket Layer) is used on both the I-mode network and I
mode handsets to encrypt transferred data. The I-mode phones also 
have a unique identifier that provides similar security to be imple
mented as on the wired Internet (Eurotechnology 1). 

For the 802.11 standard, the Wired Equivalent Privacy protocol 
is used to protect link-layer communications from eavesdropping and 
other attacks but suffers from several major security flaws that give 
rise to a number of attacks, both passive and active (Borisov 180). 

While security does not play as an important role when trans
mitting simple text messages or providing access to public informa
tion on the Internet, it is a vital to security-sensitive software applica
tions that transfer private information to wireless devices. "If people 
are going to entrust their bank account to technology, it has to be 
secure" (Dornan 168). 

WIRELESS DEVICE CAPABILITIES 

There is currently a vast array of wireless devices such as digital 
mobile phones, personal digital assistant (PDA's), and two-way pag
ers. These devices vary among themselves and have many limitations 
compared to desktop computers. Wireless devices have small screen 
sizes that enable only a certain amount of information to be viewed 
at a time. The CPU (Computer Processing Unit) and memory on 

wireless devices are not as powerful as desktop CPU's and can only 
run small-sized application with limited capabilities. A limited bat
tery life causes wireless devices to only last a couple of hours when 
accessing information from a network. These inherent characteris-

.. 

Figure 3: Security Implementation by WAP 
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protocols and hardware platforms, the abil

ity to send information from one source to 

another is extremely complex. Middleware 

software alleviates this situation by placing 

itself in the middle, acting as a transportor 

of information and allowing communica

tion between different computing environ

ments (See Figure 4). "Middleware pro

vides the "plumbing" necessary for applica

tions to exchange data regardless of the en

vironment in which they are running" 
(Allen 4). 
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Figure 4: Middleware Software Connects Different Technologies Source: {Nettech Systems, Inc, page 2-3 
Middleware sofrware has been devel

oped since the 1980's and has burgeoned into 

different categories such as RPC's (Remote 

Procedure Calls), MOM (Message Oriented 

Middleware), TP (Transaction Processing) 

Monitors, Distributed Objects, and Database 

Middleware. The following is a description 

of each type of middleware and the methods 

used to communicate between applications, 

provided by Max Dolgicer, of the Interna

tional Systems Group (7-18). 
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Figure 5: Remote Procedure Calls 
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tics and limitations create inefficiencies to provide robust content 

from software applications and the Internet because of their simple 

interfaces and the limited amount of information that can be handled, 

viewed, and processed. 

More modern advanced wireless devices have been introduced 

in the last few years that have improved their capabilities in many 

ways. For example, PDA's such as Palm VII and Pocket PC, have a 

more powerful CPU, more memory, better interfaces, small operat

ing systems and the ability to connect to the Internet. However, 

there is still variation. For example, Palm VII uses PalmOS as its 

operating system and Pocket PC uses Windows CE. These operating 

systems function differently and are incompatible. Wireless mobile 

phone manufactures such as Erickson, Samsung, Nokia and Motorola 

produce different phones that use different wireless networks and 

different wireless protocols. Internet enabled wireless devices also 

use different browsers (e.g. WAP browser or I-mode Pixo) that dis

play information differently on each device. 

Complexity exists for sofrware applications having to choose what 
information can be provided to what device. For example, informa

tion that can be viewed and processed by a certain wireless device 

may not be by another. Sofrware applications that have been written 

to communicate with a certain device would have to be modified 

continuously to accommodate newer ones. Internet content that 

can be viewed by any desktop computer would also have to be modi

fied to accommodate wireless devices that use different standards to 

display information. 

MIDDLEWARE SOFTWARE 

In a distributed computing environment with multiple operat
ing systems, heterogeneous networks, differentiated communication 

Remote Procedure Calls 

RPC are a primitive form of middleware technology capable of 

building distributed applications by providing an interface between 

the client and server. RPC's process a client request for a function 

that resides on a remote computer. The function is executed on the 

server and then returned to the client by the RPC's (See Figure 5). 

One drawback ofRPC's is that they are synchronous and block

ing, that is, the calling application is blocked from proceeding until it 

receives a response from the remote procedure (Angel 3). The ability 

to communicate between applications on different systems is pro

vided by the use of the IDL (Interface Definition Language). IDL is 

a high-level universal notation language capable of defining inter

faces that represent contracts between client and server application 

(Dolgicer 9). The IDL is a key component because it is program

ming language independent, allowing applications that are written in 

different programming languages to communicate which each other. 

Message Oriented Middleware 

MOM works by communicating between applications with 

strings of bytes known as messages in asynchronous or synchronous 
mode (See Figure 6). Asynchronous mode allows for the applica

tions to keep functioning while the request is being processed. Mes

sage passing occurs when there is a direct connection between pro

grams. The messages are passed from one application to another. 

When there is no direct connection between applications, MOM puts 

messages into queues for either immediate or subsequent delivery, 

where they are held until the appropriate application becomes con

nected and available to receive the message. Message queuing pre

vents messages from being lost and insures guaranteed delivery of 

messages to the correct application. MOM also has the function of 

Jose Gonzalez• 19 



publish and subscribe. Messages are put into queues and broadcast 

to applications that have subscribed to receive them. Examples of 

publish and subscribe are services that transmit information to cli
ents of special interest such as stock quotes, weather news and up

dates, and the like. 

Transaction Processing Monitors 

TP Monitors are used between clients and databases across a 

distributed computing environment (See Figure 7). TP Monitors 

provide transactional integrity to distributed applications and resources 

by following the acronym ACID (Atomicity, Consistency, Isolation, 

and Durability) of a transaction. Table 2 gives a definition of ACID 

provided by Angel (3). TP monitors maintain concurrent users and 

connections, and provides load balancing in a large-scale three-tier 

applications. 

Atomicity The transaction has to complete successfully or not at 

all; there can be no partial results providing atomicity. 

Consistency Resources used in the transaction must return to a con

sistent state providing consistency. 

Isolation Concurrent transactions are isolated from each other's 

results providing isolation. 

Durability Once a transaction is executed successfully its results 

will be maintained providing durability. 

Table 2: Definition of ACID 
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Figure 6: Message Oriented Middleware 
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Distributed Objects 

Distributed Objects are based on object-oriented methodology 

in which objects are used to communicate with each other across a 

distributed computing environment (See Figure 8) . Middleware such 

as CORBA (Common Object Request Broker Architecture), DCOM 

(Distributed Common Object Model), and Enterprise Java have been 

developed to allow communication between objects. CORBA is an 

open standards set of specifications published by the Object Man

agement Group that define a set of interfaces to interoperate between 

objects. Communication between objects functions through the use 

of Object Request Brokers, which handle the objects requests and 
responses. DCOM is Microsoft's implementation of interoperating 

between objects. DCOM is similar to CORBA in that it allows ob

jects to be defined, created, dispatched, invoked, and to communi

cate between each other (Dolgicer 17). Enterprise Java Beans is a 

relatively new middleware solution based on components that can be 

deployed on any Java platform and communicate with one another 

much like DCOM and CORBA. The use of distributed objects al

lows for integration of e-Commerce applications with legacy applica

tions, existing databases, and ERP (Enterprise Resource Planning) 

systems (Finger 61) . 

Database Middleware 

Database Middleware is used to facilitate communication be-

tween a client and different databases such as object-oriented, rela

tional, hierarchical, and even flat files (See Figure 9) . Through the 

Client 
Computer 

Sales 
Database 

3 

Client 

Client 
Computer 

use of API's (Application Programming In

terfaces) and SQL (Standard Query Lan

guage), Database Middleware can provide 

seamless access to corporate data. Database 

Middleware is used across distributed com-
puring environments such as a multi-tier ar

chitecture where the client and databases are 

on different platforms. 

With the combination of these differ

ent categories, middleware has enabled the 

communication of information across a dis

tributed computing environment. 

Middleware provides AP I's (Application Pro

gramming Interfaces) to allow connectivity 

to different software applications. Without 

focusing on the underlying environment in 

which these systems exist, many applications 

have the ability to communicate between 

legacy/mainframe applications, client/server 

applications, front office/desktop applica

tions, virtual enterprise and internet/intranet 

(Kanoc 2-3) . 

As more companies continue to inte

grate enterprise software applications and e

commerce applications, the middleware mar

ket maintains its growth. Newer technolo

gies such as Java, that provides platform in

dependence, and XML (Extensible Markup 
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ware applications with wireless networks, 

wireless middleware provides support for 

multiple wireless networks despite their un

derlying method of transportation. Wire

less middleware handles the detailed under

standing of how wireless networks operate, 

relieving software applications from having 

to deal with different wireless networks. 

Since wireless devices are mobile and can 

communicate with different networks such 
as digital cellular networks, wireless LAN's 

and satellite, wireless middleware provides 

networks transparency allowing the wireless 

device to move from one network to another. 

/bject ~ 01 

Figure 8: Distributed Objects 
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Figure 9: Database Middleware 
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Language), used as the de-facto data exchange format, are making 

middleware software more sophisticated. Rinetti and Rubio state 
that, "With large companies [such as Bea Systems with WebLogic, 

Sun with iPlanet, and IBM with WebSphere] acting as middleware 

technology and aggregators the future of middleware looks bright" 

(Rinetti 13). 

THE ROLE OF WIRELESS MIDDLEWARE 

Wireless middleware is an extension of middleware software de

signed and developed to address the problems of communicating with 
wireless devices. Wireless middleware is defined as "an enabling layer 

of software that is used by application developers to connect their 

applications with disparate (mobile and wire-line) networks and op

erating systems" (Kanoc 6). Wireless middleware brings the same 

functionality of middleware used for a distributed computing envi

ronment to a distributed mobile computing environment. As a soft

ware component, wireless middleware can be used to alleviate the 

complexity of communicating between application software and the 

Internet and wireless devices by placing itself in the middle, facilitat

ing and managing the transmission of software application and 

Internet content efficiently to be distributed to wireless devices. 

With lack of wireless standardization, middleware provides com

patibility for different wireless networks, wireless devices and wireless 

protocols by incorporating support for different standards and new 

standards being developed. Through the use of a common set of 

API's (Application Programming Interfaces), used to connect soft-

Inventory 
Database 
OS2/DB2 

Client 
Unix 

Wireless middleware uses middleware 

features for EAI (Enterprise Application In

tegration) and allows enterprise applications 

to be given wireless connectivity by using an 
API without having to be re-written to com

municate with different networks. The use 

of wireless middleware makes wireless com

munication become feasible for software ap

plications to communicate wirh various net

works. 

Wireless middleware also provides sup

port for multiple wireless devices. The com

plexity of software applications communi

cating with a vast array of wireless devices is 

purged by allowing wireless middleware to indicate the type of device 

and its limitations to software applications. The characteristics of 

mobile digital phones, PDA's, two-way pagers and other wireless de

vices such as the type of screen, processing power, memory size, oper

ating system, browser and wireless protocol can be maintained by 

wireless middleware relieving software applications of such details. 

Having to communicate with various wireless devices becomes trouble

free. For example, when a request for information is issued by a 

wireless device, wireless middleware can inform the software applica

tion of the wireless device's characteristics, and, in turn the software 

application can provide the adequate amount of information to be 

viewed and processed by that wireless device, thus improving com

munication performance. 

To ameliorate the bandwidth limitations of wireless networks; 

wireless middleware offers added features such as compression and 

transport optimization techniques to provide information more effi

ciently to wireless devices. The use of compression allows more in

formation to be transmitted to wireless devices faster, and optimiza

tion techniques improve communication efficiency by allowing wire

less devices to transmit and receive data less frequently, thereby ex

tending its battery life. 

Wireless middleware provides support for multiple wireless pro
tocols used to communicate with wireless devices. The software ap

plication is also shielded from choosing which protocol to use with 

each device. Wireless middleware handles the task of choosing the 
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Figure 10: Wireless Middleware Connects Software Applications to Wireless Networks and Wireless Devices 

best wireless protocol to use for a wireless device and supports inno
vative wireless protocols being developed. 

Wireless middleware supports multiple markup languages such 
as HTML (Hyper Text Markup Language), XML (Extensible Markup 

Language), HDML (Handheld Device Markup Language), WML 
(Wireless Markup Language), and cHTML (compact Hyper Text 
Markup Language) that are used to render Internet content on wire
less devices. The ability of wireless middleware to detect the kind of 
browser used on a wireless device allows it to translate Internet con
tent to the correct format accordingly and eliminates the necessity to 
maintain content for multiple formats. This allows for any Internet
enabled wireless devices, regardless of what browser specific markup 
language it uses, to display Internet content written in HTML, XML 
or a new markup language that may evolve. 

Even though wireless security is not yet standardized or perfected, 

wireless middleware provides added security measures for security 
sensitive applications such as privacy, data integrity, user authentica
tion and encryption. Wireless middleware incorporates the various 
wireless security protocols used, and relieves software applications from 
choosing between different wireless security protocols. Authentica
tion can be maintained by wireless middleware to prevent unautho
rized access to software applications. When sensitive information is 
transmitted to wireless devices, encryption is used to protect data 

from being seen by unauthorized users. 

In addition to facilitating the wireless communication between 
software applications, the Internet, and wireless devices, wireless 
middleware also offers tools for system management. With the abil
ity to connect multiple software applications, wireless networks and 
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wireless devices, system management tools are helpful in determin
ing what systems are connected and any problems that may occur. 

By using wireless middleware, many companies can leverage their 

existing software applications and add wireless connectivity. Many 
of the services discussed earlier can be provided with the support of 
wireless middleware. Information can be communicated efficiently 
with the use of message queuing guaranteeing the delivery of mes
sages. The complexity of communication between software applica
tion, the Internet, and wireless devices is eased by placing wireless 
middleware in the middle and letting it provide the "plumbing" nec
essary to communicate efficiently. 

TRENDS OF WIRELESS MIDDLEWARE AND WIRELESS 
TECHNOLOGY 

Middleware software, Internet-enabled wireless devices and wire
less networks continue to be modified to handle the challenges of a 

mobile computing environment. 2.5g networks such as General 
Packet Radio Service (GPRS) and Enhanced Data Rate Evolution 
(EDGE) are providing faster data bandwidth that aids in delivering 
more information to wireless devices. There are also 3g networks 
specifications being developed that will increase wireless data trans
mission speeds up to 20 Mbps, but will not be available until a couple 
of years (Lutz 2). Wireless LAN technologies such as Bluetooth are 
being widely accepted by wireless device manufacturers. Wireless 
devices, from digital mobile phones and PDA's to electronic devices 
such as, television, radio and home appliances, are being equipped 
with a Bluetooth chip that enables them to communicate with each 
other and various other devices. An example would be a Bluetooth 



enabled PDA that can control various other devices wirelessly from 
any location. 

As wireless technology grows, many wireless device capabilities 
will continue to mature. New user interfaces-CPU's, memory, op

erating system and browsers- will allow for large amounts of infor
mation to be processed and viewed through a more enhanced display. 
Internet-enabled wireless devices will be equipped with better proto
cols and markup languages will aid in the viewing and displaying of 
information and Internet content. There is also the combination of 
mobile phones and PDA's, termed smart phones. Wireless device 

manufactures are combining features from each device allowing for 
the communication of both voice and data. 

There are many companies such as Open Wave, Broadbeam, and 
Air2Web that have specifically developed and designed wireless 
middleware sofrware to address the problems of wireless communi

cations and to ease complexity. There are numerous examples of how 
wireless middleware has been beneficial to companies by managing 
and easing rhe intricacy of wireless communication between its en
terprise sofrware applications and wireless devices. One example pro
vided by the SIIA group was the use of Air2Web's mobile Internet 
platform, which provided UPS (United Parcel Service) with rhe abil

ity to deliver shipment information to its customers via one-way and 
two-way SMS (Short Message System) phones, WAP phones, the Palm 
VII and RIM pagers (Trends Report 15-16). 

In addition to these companies, industry leaders such as IBM, 
Oracle, Sybase and Microsoft are enabling their current middleware 
solutions to handle wireless communications and allow sofrware ap
plications wireless connectivity. For example, IBM offers iSeries 
Management Central and XML DB2 Extender as its wireless 

middleware solutions, which give a user the ability to access and 
monitor the performance of the system and applications from a cell 

phone or a Palm device used by corporations like Krispy Kreme and 

Colgate-Palmolive (Lutz 3). 

Another example is Microsoft with its .Net platform. The .Net 
platform is geared towards the Internet allowing sofrware integration 
through Web Services: small, discrete, building-block applications 
rhat connect to each other, as larger applications. This technology 
mimics the function of middleware by providing the plumbing nec

essary for software applications to communicate with each other. To 
address wireless connectivity, the sofrware giant has developed the 
Mobile Internet Toolkit as a part of the .NET platform designed to 
work with different markup languages, recognize device form fac
tors, different networks and device capabilities (Microsoft 1). The 
combination of these two technologies serves as both middleware 

and wireless middleware solutions. 

Java technology is also playing a vital role in the development of 
wireless middleware because Java was created as an open standard 
programming language and can run on any Java-enabled device. 
Wireless middleware developed with Java technology, allows Java wire

less devices the ability to download programs from sofrware applica
tions and process them using the Java virtual machine (a piece of 
sofrware running on any make of wireless device or operating system, 
regardless of the device type) . The use of .Net and Java will enable 
sofrware developers to truly bring the wireless web to wireless de

vices, allowing web services developed for wireless devices to func

tion efficiently. 

Wireless is the future, and, although there are many obstacles 
that make wireless communication arduous, the use of wireless 

middleware along with the advancements in wireless technology and 
wireless devices will change the way business, service industries and 
society communicate. The services described above, along with a 

plethora of new services developed, will be made possible by using 
wireless middleware to improve efficiency and manage the complex

ity of a mobile computing environment. 
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A Perspective on Africa, the IMF and Economic Development 

William Oyeniyi 
Mentor: Dr. Craig A. Depken II, Department of Economics 

ABSTRACT 
It is common knowledge that the African economic situation is deplorable. The reference point for this study is the economic plight of sub-Saharan Africa, 
which has not improved over the years. Several multinational entities, such as the IMF and the World Bank, have attempted to assist less developed economies 
in their growth. However, the general consensus is that there has been very little or no progress in the economies of most African countries despite the 
interventions of these multinational entities. Many reasons have been offered for this lack of progress, some of which will be presented here. These will be 
further buttressed with a case study of the effects of intervention on Nigeria. Trend lines of per capita GDPs at current levels are plotted for some countries for 
visual comprehension and comparison between groups of countries. Regression analysis is conducted for African countries to quantify the effect of IMF 
interventions. 

INTRODUCTION 

Collier and Gunning (1999) asserted that Africa's future looked 
bright and prosperous in the 1960s. They made reference to 
Maddison's ( 1995) estimates of per capita GDP for a sample of coun
tries, which inferred that during the first half of the last century Af
rica had grown considerably more rapidly than Asia. By 1950, the 

African growth sample had overtaken the Asian sample. During the 
period of 1960 to 1973, growth in Africa accelerated further from 
the rate in the first half of the century. Political self-determination 
and economic growth seemed to be proceeding concurrently. The 
situation, however, deteriorated during the 1970s when economic 

growth faltered and started to decline. Today, sub-Saharan Africa is 
the lowest income region in the world. They asserted that Africa has 
really suffered a chronic failure of economic growth. Further indica

tion of the enormity of Africa's economic problem is demonstrated 
by the following statement by Senders (1999, p. 89): "It is hard to 
find an economist, social scientist, or journalist who does not take a 
jaundiced, indeed a tragic view of development in sub-Saharan Af
rica." Adedeji, (1991, p. 1) said "By the 1980s Africa had a staggering 
number of people living in absolute poverty, malnourished and un
derfed, and with limited access to basic necessities of life: potable 
water, shelter, health and education." Meredith (1984, p. 361) noted 

"What was so striking about Africa's economic or political system 
was its universality. Whatever economic or political system was de
vised, whatever ideology was chosen, the same pattern of economic 

crisis developed." O'Connor (1991, p. 3) said "Material poverty, by 
international standards, is invariably a feature of most parts of Africa. 
It has most of the world's poorest countries, whatever criteria we use 
for measuring this." The above statements are sample statements in 

attempts to describe Africa's economic plight. 

Because of the observed lack of progress in economic develop
ment in Africa, the IMF has become a notable participant in the 

economic activities of many African countries, with the hope of pro
pelling them into the realm of viable economic development. The 
finding of this research is that though efforts towards solutions are 
sincere and earnest, there are many reasons for the lack of progress. 

The IMF, Past and Present 

The history of the IMF and its sister, the World Bank, is the 
history of the post-Second-World-War era and the reconstruction of 
Europe. The two institutions were established with the United States 
acting as facilitator, to execute the Marshal Plan aid for Europe. The 

IMF was jointly established by forty-four member nations in an ef
fort to promote international monetary stability and to facilitate the 
expansion of balanced growth of world trade. Article I of the fund's 
charter called on the IMF to make financial resources available to 
members, on a temporary basis and with adequate safeguards, to per

mit them to correct payment imbalances. Further, a review in 1952 
resulted in the incorporation of the principle of"conditionality" into 
the Fund's lending policies. Conditionality was conceived to encour
age policies that would make it more likely for a member country to 

be able to cope with its balance of payment problems and to repay 
the fund within three to five years (Sidell 1988). 

The role of the IMF was to oversee the worldwide functioning 

of a new international monetary system by promoting international 
cooperation and economic stability. Secondly, it had the mandate to 
solve the observed problem of trade restrictions in the form of export 
subsidies and currency devaluations, which make a country's goods 
cheaper, and can have the effect of exporting a particular country's 

unemployment problems by exporting more and importing less. Fur
ther review was made to the roles of the IMF subsequent to the expi
ration of the original mandates in 1971. This brought about the new 

emphasis of integrating the economies of developing countries into 
the world economic system. 

In discussing the role of the IMF as a lender, Fischer submitted 

that Article I of the Articles of Agreement, as enacted in 1944, speci
fies the first of the IMF's fundamental purposes as being " ... to pro
mote international monetary cooperation through a permanent in
stitution which provides the machinery for consultation and collabo

ration on international monetary problems" (1999, p. 96). The Fund 
is also engaged in other functions such as lending for current account 
purposes to countries that lack market access, surveillance and the 
associated provision of information, and technical assistance, includ
ing policy advice and monitoring. He further explained that the In
ternational Monetary Fund, although not an international lender 
central bank, has undertaken certain important lender-of-last-resort 

functions in the current international monetary system, generally 
acting in concert with other official agencies, and that its role can be 
made more effective in a reformed international financial system. The 

IMF has resources to act as a lender during a crisis because its finan
cial structure, likened to a credit union, gives it access to a pool of 
resources, which it can lend to member countries. The IMF also has 

been assigned the lead as crisis manager in negotiating with member 
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countries during a crisis and helping to arrange financing packages. 

It also has the ability to create international reserves during a crisis. 
Meltzer depicted the role of the IMF as follows: 'The role of the 

lender of last resort is to offer an assurance of credit, given under 

certain limited conditions, which will stop financial panic from spread

ing or better still, stop it from even getting started" (1986, p. 83) . 

Fischer further stated that lenders-of-last-resort have generally 

undertaken two roles: crisis lending and crisis management. The 
crisis lender provides financing to deal with a crisis. The crisis man

ager takes responsibility for dealing with a crisis or potential crisis, 

whether or not the institution itself lends for that purpose. African 

countries cannot be helped together as a group because a general allo

cation of Special Drawing Rights has to be made in proportion to 
equity and quota holdings in the IMF. However the IMF has the 

capacity to act as a crisis lender to individual countries, and in speci

fied circumstance, through an issue of Special Drawing Rights, can 

lend more broadly. It can also act as crisis manager when called upon 

to act in that capacity. 

Structural Adjustment Programs 

In the 1980s, the World Bank, the IMF, and bilateral donors 

identified exchange rate and trade polices as the primary causes of 

slow growth in Africa. Tariffs and quantitative trade restrictions were 

also noted to be higher than elsewhere in the world. The rival thesis, 

favored by African governments, is that the crises were due to dete
riorating and volatile terms of trade. Collier and Gunning (1999) 

have identified domestic policy factors such as poor public service 
delivery as the primary cause of slow economic growth. 

A structural adjustment program has two components (World 

Bank 1981): 

1. Short to medium term stabilization measures to restore internal 
and external balances. 

2. Creation of an environment to foster competition that can help to 

improve the allocation of resources. 

The intention of the IMF in recommending structural adjustment 

programs is to influence a reference targeted economic variable. Ac
cording to Teriba: 

The visible structural problems were caused on the internal front 

by low levels of productivity, cultivation of inappropriate con

sumption patterns, corrupt and bad economic management, on 

the one hand, and by destabilizing external factors such as col

lapse of commodity prices, adverse terms of trade, increasing 
protectionism on the part of advanced industrialized countries 

and the crippling effect of rising level of external debt servicing 

obligations, on the other hand (1991, p. 87). 

The effects of reforms can be verified by examining the changes in a 

targeted variable that can be ascribed to policy reform. 

Economic Development Defined 

So far, we have established that the general consensus is that Africa's 

economy is in trouble. We have also enumerated the role of the IMF 

regarding national economies. It is necessary to establish a yardstick by 

which effects of IMF interventions in the different countries can be 
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measured. The success of any nation in caring for its citizens is defined 

as economic development. This is a measure of the adequacy and sat
isfaction level in the provision and accessibility of such things as food, 

potable water, electricity, education and health care in the nation state. 

Development has the connotation of both the static value at a point in 

time as well as the trend over a period of time. The usual proxy for 

measuring and/or comparing living conditions in and between coun
tries is the per capita GDP or (GNP). As a trend, "development is 
defined as a sustained annual increase in per capita GDP (or GNP) of 

at least 5 per cent or more provided prices are not rising rapidly, unem

ployment and distribution of income are not worsening, and so on" 

Ayittey (1998, p. 30). Mkandawie (1999, p. 1) said: 

For specific economies, the initial conditions affecting economic 
growth include levels of per capita income, the development of 

human capital, the natural resource base, the levels and structure 

of production, the degree of the economy's openness and its form 

of integration into the world system, the development of physi

cal infrastructure, and institutional variables such as governance, 
land tenure, and property rights. 

Africa has equal opportunity in some of the proceeding factors. 

According to Ayittey (1998, p. 5), Africa is four times the size of the 

United States and three times the population of the United States at 

700 million people. It has the potential for 40 percent of the worlds 

hydroelectric supply, bulk of the world's diamonds and chromium, 

50 percent of the world's gold, 90 percent of the world's cobalt, 64 
percent of the world's manganese; in agriculture it accounts for 70 

percent of the world's cocoa, 60 percent of coffee, and 50 percent of 

palm oil, just to mention a few. 

In the debate about the causes for the lack of progress in the 

African development process, many reasons have been adduced. Some 
of these will be enumerated here. Collier (1999), for example, has a 

good compilation of some of these reasons. Africa has a high propor

tion of the population remote from the coast or navigable waters. 

Poverty possibly has increased the incidence of civil wars. Low popu

lation densities result from low level of urbanization, which results in 

poor market integration to harness the benefits of trade for risk shar
ing. "'Africa experienced a paradox of poor public services despite 

relatively high public expenditure' (Pradhan, 1996). Poor service 

delivery handicapped firms through unreliable transport and power, 
inadequate telecommunications networks, and unreliable courts." 

Collier and Gunning (1999, p. 10). Examples of these abound. In 
Zimbabwe manufacturing firms hold high levels of inventory due to 
a poor transportation system (Fafchams et al., 1998). Firms in Uganda 

considered shortage of electricity as the most important constraint to 

growth (Reinikka and Suensson, 1998). Small manufacturers in Ni

geria spend three-quarters of their capital equipment for the supply 

of their own generators (Lee and Anas, 1991). Problem of contract 

enforcement makes the market uncompetitive and consequently re
duces the gains from trade (Collier and Gunning, 1999). 

Adverse climate also leads to leached soils and unreliable rain

fall, which constrains agriculture. As a result of the small size of many 

countries, they lack opportunity for more extensive scale economy. 

Many of them cannot produce at the minimum efficient scale of pro-



duction. Another consequence of low population density is that Af
rica has relatively high natural resource endowment, per capita (Wood 
and Mayer 1998). High levels of natural resources can cause several 
problems; high levels of exported natural resources may lead to an 
appreciation of the exchange rate, which in turn makes manufactur
ing less competitive. Yet manufacturing may offer larger growth ex
ternalities than natural resources. A dependence on natural resources 
strongly increases the risk of civil war, which has been a widespread 
phenomenon in Africa (Collier and Hoeffier, 1998). 

Domestic Policy 

A typical pattern in sub-Saharan Africa was that governments 
were captured by the educated, urban-population, with few agricul

tural or commercial interests. They expanded the public sector while 
imposing wide-ranging controls on private activity that have been 
economically costly. Public employment was expanded, often as an 
end in itself For example, in Ghana by the late 1970's the public 
sector accounted for three quarters of formal wage employment 
(Ghana Central Bureau of Statistics, 1988), and in Kenya, the figure 

was 50 percent as ofl990 (Kenya Central Bureau of Statistics, 1996). 
Economic decline may have increased pressure for public sector em
ployment. The ratio of wage to non-wage expenditures in African 
governments is double that in Asia, and this has lowered the quality 

of public services. For example, in education, teaching materials are 
often lacking. The combination oflow wage levels and payment struc
tures made it difficult for managers to motivate staff The difficulties 
of service delivery were compounded by the low ratio of non-wage to 

wage expenditures. Since 1980, African export revenues per capita 
have declined, which has also reduced the ability to import. Sum
ming up, Collier and Gunning quote Bigsten et al. who wrote: 

It is easy to point to policies which until very recently have been 
dysfunctional. Even as of 1998, Africa had the worst policy en
vironment in the world according to the World Bank ratings. 
Microeconomic evidence shows how these policies damaged the 

growth of firms. Poor infrastructure, poor contract enforcement 
and volatile policies all make the supply of inputs unreliable. 
Firms have responded to this risky environment partly by reduc
ing risks: they hold large inventories, invest in electricity genera
tors, and restrict their business relations to known enterprises. 
They have also responded by reducing investment. A striking 
implication is the conjunction of a high marginal return on capital 

and a very low rate of investment, even for firms that are not 
liquidity constrained. In Africa, the elasticity of investment with 
respect to profits may be as low as 0.07 (1999, p. 17). 

African economies export primary commodities; for example: 
crude oil for Nigeria and cocoa for Ghana, and most export little else. 
Those exports are seen as both a hope and a curse. Angus Deaton 
(1999) argues that though price booms of commodities provide wind
falls that, if wisely invested, can enhance future growth and develop
ment, countries rich in resources are often not blessed but cursed. 

He argues that countries rich in resources grow more slowly than 
resource-poor countries, and that commodity price booms are so 
mishandled that it would be better for prices to stay low. This is 

strongly corroborated by the Nigerian situation. Nigeria's crises be-

gan after the oil price boom of the seventies that saw Nigeria's rev
enue from oil that reached the peak in 1980. The crises in the eight
ies led to IMF intervention in 1986. Nigeria still has not recovered 
from the economic decline after the oil price boom. 

The IMF in Africa 

Despite nearly two decades of reform involving both the IMF 
and the World Bank, Africa remains impoverished. In Africa, the di
rect effects are definitely not positive and the secondary effects are 
compounding the issues. For almost two decades, countries in sub

Saharan Africa have implemented a structural-adjustment program. 
Mkandawire and Soludo (1999, p xi) lamented that the eighties and 
nineties were Africa's "lost development decades" and in the new mil
lennium, Africa is rapidly becoming the world's "forgotten continent." 
It is time to look for solutions for the existing situation. The develop
ment process of African countries will necessarily take different paths. 

The low level or outright lack ofindustrial base of African coun
tries at independence made African leaders to place their emphasis 
on promoting industrialization immediately after independence, since 

industrialization was perceived as an important pillar of the develop
ment process and to facilitate the transformation of the predomi
nantly agricultural economies. This was expected to raise the share 
of industry in the economy, generate opportunities for employment, 

raise levels of productivity and, subsequently, raise the incomes and 
standard of living of the population. This was expected to diversify 
the production base, encourage investment and facilitate the acquisi
tion of new technologies. Foreign-exchange earnings were expected 

to meet the requirements for imported inputs to keep industry oper
ating at desired levels. Failure to realize the necessary foreign ex
change for the continued supply of necessary industrial inputs led to 

capacity underutilization and economic decline. Only a few of the 
industrial activities promoted have survived. The technological level 
of existing industrial activities remains low. In the attempt to industri
alize, agricultural infrastructure was not acquired, leading to poor 

distribution networks in the countryside. The inability of Afri
can countries to finance their investment programs led them into the 
grips of stagflation. Factors that brought about the crisis are both 
internal and external in the form of declines in terms of trade, insta

bilities in the global financial and commodity markets as well as policy 
failures. 

Another aspect of the problem is the relative priorities attached 

to politics and economics by policy makers: the state's preoccupation 
was the perceived welfare of its citizens, not the maximizing of some 
global welfare function. Furthermore, in the absence of an indig

enous capitalist class, it devolves on the state to assume many entre
preneurial tasks regardless of the overall ideological position. Policy 
making in Africa has been affected by the dominant interpretation of 
the causes of underdevelopment. 

World Bank (1989b) stated: "It is not sufficient for African gov
ernments merely to consolidate the progress made in their adjust

ment programs. They need to go beyond the issues of public finance, 
monetary policy, prices and markets to address fundamental ques
tions relating to human capacities, institutions, governance, the envi

ronment, population growth and distribution and technology." 
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Analysis 

The initial time-span given by World Bank for revival of growth was 
5-7 yrs; however, this is now considered overly optimistic. The indicators 

of success of the programs are improvements in the rates of growth of 
GDP; more efficient use of resources (increased productivity); and re
vival of investments. The most easily quantifiable indicator on this list is 

the GDP. For this reason, a determination of the progress made by indi
vidual countries is done using real per capita GDP at current prices, 
using data excerpted from "Penn World Tables", of a number of devel

oped countries and those of some African countries from 1950 to 1998, 
(although data available on some of these countries do not cover the 
entire period). Analyses of per capita GDPs of a subset of countries in 

sub-Saharan Africa are conducted for this purpose. 

In Figure l, the GDPs are plotted to demonstrate the differences 
in the trends of GDP between developed and developing countries. 
Apart from South Africa, the trends of growth pattern of other Afri

can countries are not distinguishable. A separate graph of GDPs of 
these African countries is therefore plotted to show the trends on a 
different scale over the same time period. 

The vertical line in Figure 2 is for 1986, the year in which four 
of the eight countries, whose regressions are analyzed, invited the 
IMF to help their domestic economies. These countries are Senegal, 
Nigeria, Tanzania and Burundi. Kenya and Ghana did it in 1985 
while Cote d'Ivoire and Cameroon invited the IMF in 1987 and 1989 
respectively. The general and specific effects of the IMF can there
fore be visually assessed using the vertical line to assess the changes in 
the slopes of the trend lines before and after the vertical line. 

To further analyze the effect of IMF interventions, regressions 

were run on eight African countries' real GDPs using the following 
equation: 

{30 is a constant term, 

{31 is the coefficient for the years starting from 1950 as year 1 

and 1998 as year 49, 

{32 is the coefficient for the quadratic effect of the number of 
years starting from 1950 to 1998, 

{33 is the coefficient on a dummy variable for IMF intervention, 
which takes the value of 0 for years prior to IMF intervention and 
the value of 1 for the year of IMF intervention and subsequent 
years. This is because of the experience in Africa that IMF inter
vention in Africa usually continues in the respective countries. 

{34 is the lag coefficient. It therefore measures effects of IMF in

tervention. 

Starting from one year after the first intervention by the IMF, in ef
fect it gives the cumulative impact of the IMF. The results of the 
regression are shown in Table 1: 
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YearofIMF 
Country intervention Mean Variance (t-statistic) (t-statistic) 

Cameroon 1989 

Cote d'Ivoire 1987 

Senegal 1986 

Ghana 1985 

Kenya 1985 

Nigeria 1986 

Burundi 1986 

Tanzania 1986 

1226.2 12295.7 

(-9.5) 

1366.77 22774.1 

(-3.1) 

956.33 1394.581 

(-1.0) 

765.64 1567.943 

(-1.5) 

580.9 1462.54 

(-1.0) 

497.37 7718.125 

(-4.7) 

483.l 2630.98 

(+2.5) 

355.15 1008.21 

(+0.03) 

-865.5 -212 

(-1 1.9) 

-363.8 -68.9 

(-2.9) 

-28.5 -85.5 

(-13.5) 

-44.5 -7.9 

(-1.4) 

-27.4 -24 

(-5.5) 

-301.7 -68.3 

(-6.9) 

100.1 -43.5 

(-5.0) 

0.7 -39 

(-7.25) 

Table 1: Descritive Statistics and Select Regression Results 

From Table 1, the regression indicates a statistically significant yet 

negative impact of IMF interventions in Cameroon, Cote d'Ivoire, 
and Nigeria. Only Burundi shows a positive effect of IMF interven
tion. Lagged effects are negative and statistically significant in all coun
tries except Ghana. Our analysis is to determine if there positive im
pacts, that is, we are looking for one-tailed, positive statistical signifi
cance. From the results, it can be concluded that there are no evi

dence of a positive effects ofIMF intervention in the real per capita 
GDP of the countries in the sample. 

Actual Role of IMF and Its Importance 

Although African countries are basically in the same boat, it is 
better to analyze and treat them on individual basis. Therefore a case 
study is conducted on Nigeria. Apart from the regression analysis 
described above, which included Nigeria, a more detailed study of 
Nigeria is provided. Nigeria is considered appropriate for this case 
study partly because of her size and resources; one out of every six 
sub-Saharan Africans is a Nigerian. Development in Nigeria may 
therefore be expected to help other countries in the region. 

NIGERIA 

History and Data 

Nigeria was a colony of Great Britain until she gained indepen
dence in 1960. Nigeriahasanareaof923,770sq.km. (twicethesize 
of California) and population of 105,000,000, (four times the popu
lation of California). According to the World Encyclopedia (2001), 

Nigeria is the world's eleventh largest producer of crude oil, third 
largest producer of palm oil and palm kernel, fourth largest producer 
of peanuts, sixth largest producer of cocoa and the seventh largest 
producer of rubber. Despite of all these products, Nigeria is one of 
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the poorest countries of the world with a real per capita GDP of796 
dollars in 1998 (Penn World Tables) . 

Nigeria was mainly an agrarian society prior to independence in 
1960. Nigeria regarded independence as her opportunity to develop 
at her own pace. Attainment of independence raised the expecta
tions of the citizenry. The socio-political situation led the country 
into a civil war, which lasted from 1967 to early 1970. It has to be 
credited as an evidence of the maturity of the Nigerian society that it 
resolved the civil war and commenced nation building within a short 

space of time. 

Crude oil, which was already gaining prominence as a revenue 
earner for Nigeria prior to the civil war propelled Nigeria as a pos
sible economic miracle for Africa. This was enhanced by the middle
East conflicts and the subsequent oil crises. As a result of the im
proved revenue base, Nigeria embarked on development programs. 
Infrastructures, considered as necessary to lay the foundations for 
development, were embarked upon. During this period, as the middle
east crisis ebbed and world recession set in, the revenue base of Nige
ria suffered. In pursuit of her development plan, Nigeria resorted to 
borrowing to continue the infrastructural development programs. 
When it became obvious that the dip in national revenue was not 
transient and the country was already experiencing balance of pay
ment problems, Nigeria invited the IMF in 1986. This invitation to 
the IMF was supposed to be short term. However, sixteen years later, 
the IMF is still in Nigeria. On the political side, Nigeria assumed 
that part of her development problem was constitutional. She there
fore changed from the parliamentary system bequeathed by the Brit
ish to the presidential system of government practiced in the United 
States. It should be noted and credited to Nigeria that this was a 

move towards a more democratic society. 

Since the debt burden was considered to be one of the barriers to 
her economic progress, Nigeria embarked on the process of debt re
duction. There are different ways of accomplishing debt reduction. 

Carbaugh (2002, p.530) said: 

Debt reduction refers to any voluntary scheme that lessens the 
burden on the debtor nation to service its external debt. Debt 
reduction is accomplished through rwo main approaches. The 
first is the use of negotiated modification in the terms and con
dition of the contracted debt, such as debt rescheduling, retiming 
of interest payments, and improved borrowing terms. Debt re
duction may also be achieved through measures such as debt/ 
equity swaps and debt paybacks. The purpose of debt reduction 
is to foster comprehensive policies for economic growth, by eas
ing the ability of the debtor nation to service its debt, thus free

ing resources that can be used for investment. 

When Nigeria gained independence from Britain in 1960, the 
international community considered her as one African country with 
good prospects for development and growth. Over time, this expec
tation about Nigeria has not materialized. An analysis of the per 
capital GDP of Nigeria from 1950 to 1998 indicates a growth trend 
comparable to that of the United States and other countries from 
1950 to 1959, growing 52% berween 1950 and 1959. This com
pares favorably with that of the U S, which grew by 49% in the same 
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period. This meant that Nigerian GDP relative to that of the U.S. 
increased marginally from 6.41% in 1950 to 6.54% in 1959. In 
1960, Nigerian GDP jumped 20% from that of 1959 mainly due to 
the euphoria and high expectations as a result of gaining indepen
dence. From 1960 to 1966, GDP was stagnant, recording no in
crease. This stagnation resulted in a deterioration of the GDP relative 

to that of the U.S. from 7.9% in 1960, following the euphoria of 
independence, to 5.1% in 1966. The GDP dipped further from 
1967 to 1969 as a consequence of the Nigerian Civil War. The end 
of the Civil War in 1970 brought the Nigerian GDP to the 1966 
level in relative terms to the U.S. GDP. 

The period from 1970 to 1981 was marked by 0 PEC increasing 
petroleum prices and this benefited Nigeria, who is a member, in
creasing her per capital GDP four fold from $257 in 1970 to $1015 
in 1981. During this same period, U.S. per capital GDP increased 
2.7 times from $5070 to $13617. This improved the Nigerian per 
capita GDP relative to that of the U.S. to from 5.7% to 7.5%. The 
peak of Nigerian GDP relative to the U.S. actually occurred in 1980 
at 7.9%. This position has been deteriorating continuously since, 
reaching 2.5% in 1998, the last year for which we have reliable data. 

Nigeria's location, and the human and natural resources avail
able could have also been good reasons for Nigeria to be an economi
cally viable African country. The natural resources, particularly pe
troleum fooled Nigeria into a state of complacency. In spite ofi ts rich 
resource endowments, Nigeria remains one of the poorest countries 
in the world. This is because Nigeria is heavily dependent on rev
enue from oil. In 1997 for example, 97% of Nigeria's revenue from 
foreign trade came from oil exports. 

The revenue from oil declined from a high of $26 billion in 

1980 to $6.2 billion in 1988. During the same period the population 
grew from 71 million to 91 million. This shows that the revenue 
base of the country declined to less than one fourth while the popu
lation grew by 28%. This situation was further compounded by the 
debt overhang, which occurred in the early 80's. This was the basis of 
IMF intervention in 1986. As a remedy, IMF recommended the 
structural adjustment program. Obviously, this program has not 
worked because the Nigerian economic situation has not improved. 

Nigeria and the United States 

Although the bulk of Nigeria's external debt is owed to the Paris 
club (European institutional lenders are in rwo groups, London Club 
and Paris Club), Nigeria, since her independence in 1960, has had a 

very strong bilateral trade relationship with the United States. As 
Hersovits (1982) pointed out, the economic relationship berween 

the United States and Nigeria had already changed fundamentally, 
but the change went almost unnoticed. By 1972, Nigeria was the 
United States' third largest supplier of crude oil, and at the time of 
the Arab oil boycott it was moving into the second place, providing 
14% of United States' imports of crude oil. This was because Nigeria 
decided not to join the boycott. That decision, made for a number of 
reasons, not least economic self-interest, helped the United States 
weather the crisis. America however never publicly acknowledged 
Nigeria's role. What distressed Nigerians was America's continued 



neglect of Nigeria's international priorities- notably decolonization 

and an end to the apartheid system in South Africa. 

IMF Intervention in Nigeria 

IMF intervention occurred during the downward trend in the 

real GDP of Nigeria. IMF intervention occurred in 1986 with the 

intention of improving the Nigerian economic situation. Though 

the IMF and the World Bank are two separate institutions, they op
erate in Africa with an integrated approach, making it appropriate to 

refer to either of them interchangeably. In response to the invitation 

to proffer solutions to Nigeria's balance of payment problems, the 

IMF recommended reform of the economic system in the form of a 

structural adjustment program (SAP). This included measures on 

public expenditure, domestic savings, and rationalization of the state
owned sector of the economy, liberalization of the economy, export 

promotion, and promotion of foreign private investments. 

From the IMF's perception, excess (monetary) demand was the 

cause of inflation, currency overvaluation and payment difficulties. 

For this reason, therefore, the removal of excess demand was essential 
for the restoration of payment equilibrium. The initial conditional

ity to attain this was based on control of the money supply, reduction 

of the governmental deficit, exchange rate devaluation, deregulation 

of prices, reduction of consumer subsidies, and elimination of tariff 

and non-tariff trade barriers. Teriba writes: 

SAP formed the cornerstone of policy reforms embarked upon 
by Nigeria .... It was conceived right from the beginning as a 

two-year policy measure, from July 1986 to June 1988, and was 

designed to turn the national economy around with a view to 

resetting it on a healthy course of reconstruction, growth and 

development (1991, p. 170). 

Expectations from SAP include reducing the size of the public sector, 
channeling resources away from the public sector and into the pri

vate sector, creating financial intermediaries, promoting savings, and 

discouraging wasteful investment by increasing real interest rates (Sidell 

1988, p. 18). 

Nigeria's economic performance has not been sustainable be
cause of her dependence on one export commodity resulting in poor 

stability in export earning and poor export diversification. Deterio

ration in terms of trade also plays a part. One possible long-term 

solution is diversification of the export base and a better production 

base. Further, the primary aim of structural adjustment was to re

verse the decline of agriculture, which would come about by the re
moval of factors leading to price distortion, thus bringing better in

centives for agricultural producers. Emphasis on agricultural infra

structure would have brought progress in the provision of input such 

as irrigation, fertilizers and farming equipment. 

It is appropriate to review Nigerian compliance with the program 

and then assess its effects on the Nigerian economy. As part of the 
structural adjustment program, Nigeria abolished agricultural commod

ity marketing boards and liberalized cash-crop exports. The naira, which 

had parity with the U.S. dollar in 1985, exchanged at four- naira-to

one-dollar in 1986. Many public enterprises were privatized and gov

ernment departments were restructured for improved efficiency. The 

IMF has never really left Nigeria. Nigeria's external debt in 1986 stood 

at over thirty billion dollars. Sixteen years later, after payments and 
rescheduling, it is still over thirty billion dollars. Meanwhile, between 

1986 and 2002, the exchange rate went from four-naira-to-the-dollar 

to over one hundred and twenty naira to the dollar. Using 1985 as base 

year, Nigeria's Consumer Price Index went from 100 to 2863.2 in 1997 

compared to that of the United States that went from 100 to 149.3 

during the same period. The implication is that the economic situation 
of Nigeria is actually getting worse by the year. 

Rule of Law and Property Rights 

The perception of corruption by the international community 

can be ameliorated by Nigeria upholding the rule oflaw and doing it 

openly. External investors want to be able to rely on the Nigerian 
legal system to be able to do business in Nigeria. Nigerians, as well as 

foreigners, need to be able to buy properties with legal documenta

tion and for value. Ownership should be straightforward, without 

hidden costs, and also tradable. Nigerians should be able to live freely 

in any part of the country and anyone recognizing a business oppor

tunity in any part of the country should be free to explore it. 

The more crucial and probably more difficult hindrance to tackle 

is the cost of democracy. The presidential system of government is 

good, yet must be achieved at reasonable cost. The present system of 

the presidency, congress, state governors, state legislatures, local gov

ernments, and traditional rulers, is too expensive for the country to 

maintain, and needs to be reviewed. This should be considered to 

free resources for economic development. There is need for opti

mum utilization of the national resources to increase productivity, 

economic growth and development. 

Assessing the IMF in Other African Countries 

While specific details may necessarily differ from country to coun

try, the experience of Nigeria is generally applicable to most of the 

sub-Saharan African countries. The analysis of the data from the table, 

the graphs, and the regressions indicate no evidence of positive effect 

on the part of the structural adjustment programs in the countries. In 

several adjusting countries the external funding promised by donors 
or debt relief projected under the program did not materialize. This 

fact should be taken into consideration in determination of the suc

cess of an adjustment program or its social consequences. It is not 

surprising that the IMF reports occasional success stories of countries 

that implement the structural adjustment programs; the list of coun

tries in the stories is, however, changing continuously. Earlier model

countries drop out of the list and new ones are included. Mkandiwire 

and So ludo (1999), like many other critics, commented that the World 

Bank has resorted to explaining the failure of its policies as due to 

external factors. After the promise of "accelerated development" in 

1981 (World Bank 1981) and the promise of "sustainable develop

ment" in 1989 (World Bank 1989b) and the more recent Adjust

ment in Africa (World Bank 1994), "development" disappeared from 

the adjustment discourse to such an extent that the success indicators 

were confined to the movement of policy instruments, rather than 

the real economy. A country was doing well if it entered into an 

agreement with the IMF, the World Bank or if it reduced its deficits 
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(Mkandawire and Soludo, 1999). It can therefore be concluded that 

IMF intervention has had no real long-term effects on the GDPs of 

the countries where it intervened. Whenever there is evidence of fail

ure of recommended policies by the IMF, it is always at the cost of 

the developing countries. 

The consensus is that structural adjustment programs in Africa 

have not succeeded in laying the foundations for sustainable growth 
and development. The contraction has placed African economies on a 

low path of growth. Although growths that are at par with population 

growth rate are heralded as success, such rates of growth are unlikely to 

make a dent in the poverty that haunts much of Africa (Mkandawire 

and Soludo, 1999). The external debt of sub-Saharan Africa has more 

than doubled over the adjustment period without any increase in eco

nomic activity to sustain the servicing of such debt in the future. The 

fragile industrial base has shrunk further in many countries. 

The structural adjustment, as mandated by the IMF and the World 

Bank, merely ensures that creditor nations to the developing countries 

are protected in terms of their funds. Many of the IMF conditionalities 

in the structural adjustments are premised on disbursement of bridg
ing loans in one form or another subsequent to compliance. The loans 

that were promised most ofi:en never materialized, thus leaving these 

countries much worse off than they were before embarking on struc

tural adjustments. Embarking on structural adjustment under the su

pervision of the IMF, if it is to be meaningful, should enhance the 

goodwill enjoyed by the countries involved and this goodwill should in 

turn make direct investment funds more readily available to them. 

Emphasizing the gravity of the situation, Ashiabor wrote: 

A disquieting new feature of short-term multilateral debt is the 

fact that there is now a net outflow of resources from Africa to 

the IMF. This development calls into question the relevance of 

IMF's rules and practices to the present day situation of many 

low-income countries, including those in Africa (1991, p. 170). 

Further criticism of the IMF is the statement of Mrs. G .H. 

Brundtland, Norwegian Prime Minister saying "Where is the com

mon sense in the fact that industrialized countries even at the height 

of the flow of aid to Africa, were taking more money out of the stricken 

continent than they were putting in?" (Sorokine 1991, p. 270). 

IMF's Response to Critics 

Fischer (1999) reported Kindleberger as depicting the IMF as 
being too slow in emergencies. Fischer's response is that the main 

constraint on the IMF's ability to react speedily in a crisis is that 

governments suffering a financial crisis delay too long in approach
ing it. He submitted that excessive delay is a common characteristic 

of governments that experience financial crises, hoping to avoid tak

ing the actions that would be needed in a Fund program. The main 

incentives for a country to adopt any of these standards are the expec

tation that the economy would operate more efficiently and that in

ternational investors would treat the economy more favorably as a 
result of embarking on such program. He reiterated further, saying: 

Governments try to avoid going to the IMF, indeed they fre

quently delay too long, and policy makers who preside over a 

crisis and then have to turn to the IMF generally lose office, as 

witness the Asian crisis countries and Russia (1999, p. 101). 
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Assessing the IMF 

Despite disagreements about techniques and results, there is an 

increasing sense of disappointment among analysts that structural 

adjustment programs have not worked as expected in Africa. World 
Bank (1994, pp. 1-2) regretted that " reforms remain incomplete 

afi:er more than a decade ofSAPs in Africa''. This was attributed to 

lack of implementation. One unfulfilled expectation among most 

Africans was that liberalization and a stamp of approval from the 

IMF would increase domestic savings and attract direct investments. 

Thus far, there has been no positive result to Africa's SAPs on foreign 

capital. The IMF's presence and intervention in African countries is 

not yielding positive results. Kenneth Rogoff (1999) suggested that 

funds to developing countries should preferably be in the form of 

equity finance and direct investment, resulting in automatic risk shar

ing, and thus a more efficient investment allocation and potentially 

higher growth trajectories. 

Indeed, there may be an alternative source to which sub-Saharan 

Africa might turn for partnership. The African Growth and Oppor
tunity Act (AGOA) of the United States offers such an opportunity. 

This act offers tangible incentives for African countries to continue 

to open their economies and build free markets and includes trade 

preferences for qualified African countries. It will strengthen U .S. 

relations with African countries and also provide incentives for Afri

can countries to achieve political and economic reform and growth. 

The act offers beneficiary sub-Saharan African countries duty-free 

and quota-free U.S. Market access for essentially all products through 

the Generalized system of Preference (G-SP) program providing ad
ditional security for investors and traders in African countries by en

suring GSP benefits for eight years. It also establishes a U .S. sub

Saharan Africa Trade and Economic Cooperation Forum to facilitate 

regular trade and investment policy discussion. This act is obviously 

more trade and development oriented than the regime under the IMF. 

Other developed countries may emulate this type of cooperation. 

CONCLUSION 

SAP is a prescription that has not yielded positive results in sub

Saharan Africa. The present economic plight of Africa can be changed 

and should be changed. It had not always been this bad for the con
tinent. Schatz writes: 

The period from 1950 to 1977 was a long phase of modest eco
nomic growth and development. Though less satisfactory, eco

nomic performance could not be called poor. The simple average 

growth rate was 4.1 per cent per annum over the span of years, 

and real income per capita steadily increased (1991, p. 177). 

It is necessary to have a second look at African economic problems 

with the purpose of answering some pertinent questions. Is Africa's 
dismal economic performance due to wrong diagnosis of the prob

lem, wrong prescription, poor implementation, or a combination of 

these? The countries in sub-Saharan Africa need to come to the real

ity that the primary responsibilities for the economic advancement 

of their respective countries are up to them. Other countries and 

institutions may offer help, but it will still remain their primary re

sponsibilities. These countries also have to reassess the worth of ex-



perts costing them billions of dollars every year. As for the IMF, the 

vast resources and expertise of the organization make it possible that 
it could still play a useful role. Whether it has the will power to re

structure itself for a new role is another issue. Otherwise, it will 

become irrelevant in the future for developing countries. The World 

Bank may become more active in projects beneficial to these coun

tries. Development is the prerogative of the people within a country 

and a region. 

One aspect of policy-making that international institutions need 

to recognize is that no single policy is appropriate for short-term, me

dium-term and long-term goals at the same time. Any policy can there

fore be faulted just by using a different time frame from that of the 

policy makers. Furthermore, a long-term policy may be unpopular 

with the population and local political opponents can easily capitalize 
on the short-term lack of optimality. Every African policy maker also 

gives cognizance to the prevailing theories of development. If and when 

countries get caught with a change of developmental theory, those coun

tries' policy makers still get blamed for it because they now have a 

wrong policy. This leaves African policy makers with the responsibility 
to balance ongoing economic theory and at the same time to address 

the perceived structural constraints of development. Development in 

this sense also demands a strong, active and responsive government in 

contrast to the notion that less government is better. 

In some countries, small domestic markets make it impossible 

to exploit economies of scale and there is a persistent low investment 

as a percentage of GDP. Although it is not possible to disaggregate 

investment into public and private components with accuracy, esti

mates suggest that the shortfall in African investment is due to low 

private investment. Therefore, growth may be unsustainable unless 

there is a substantial increase in this area. 

Many developing countries hold the myth that the resources 

available to the international community and institutions are unlim

ited and that these resources can be made available to poor countries 

if the rich ones had the goodwill to do so. The reality, from eco

nomic point of view, is that everything is scarce and needs to be used 

in the most efficient way available. 

Economic development begins with the ability of a nation to 

feed its population, make transportation available, affordable and 

convenient; cater to the health-care needs of the citizens, provide edu

cation system that ensures continuous improvement, and engage that 

population productively, and constructively in the provision of these 

services. The formation and empowerment of sub-regional institu
tions for the purpose of economic cooperation among countries will 

also be a step in the right direction since this could enhance scale 
economy along with other benefits. 

It is true that the past must be studied to provide guidance for the 

future. But a mind deeply obsessed with the past is captured by it. 
Such a captive mind is incapable of cogent analysis of the present 

and future issues. Nor can it take advantage of auspicious oppor

tunities that are currently available (Ayittey 1998, p. 42). 
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ABSTRACT 
This paper is an exploratory study into the operational and administrative practices of the tax revenue collecting agencies within the Republic of Ghana. These 
practices have in the past resulted in a stagnation of the development of this third world country. Ghana has the natural resources to become a leading, 
developing country: gold, diamonds, cocoa, farming and the potential for a highly-marketable tourism industry. However, Ghana must first be able to raise 
revenue successfully within its borders. This paper examines the historical process, the current framework, and the future of revenue collecting in Ghana. 

INTRODUCTION 

Ghana is a developing country with a high fiscal deficit and 
macroeconomic instability. These economic conditions result from 
inadequate tax revenue collection, which is caused by a large infor
mal, non-taxpaying sector; non-deterrent penalties to evasion; lucra
tive illegal and underground operations; a system that does not ben
efit those who bear the biggest burden; and the absence of a strong 
and reliable database that gives revenue mobilization institutions an 
idea of the size of the working population in the country. Ghana has 
a highly complex tax system. It must raise revenue in the least dis
torting way possible and improve the efficiency of tax administration 
to sustain a high level of growth for poverty reduction. 

Ghana has a relatively young history of tax administration (Ap
pendix 1). The first customs law was passed under the colonial rule 

in 1855 and later replaced in 1876 by a customs law based on the 
United Kingdom Customs Consolidated Act. Income tax was intro
duced in Ghana under the Income Tax Ordinance in 1943.1 

PROBLEM 

When Ghana gained its independence in 1957, the first presi
dent, Dr. Kwame Nkrumah, called for an urgent need for the gov
ernment to raise tax revenue for financing of the accelerated socio

economic development plan. There were many factors that prevented 
the accomplishment of this goal. In order to promote industry and 
trade, there was a monopoly of business activity by over 300 state 
enterprises that had been exempted from paying taxes on their prof
its. The IRS Deputy Commissioner of Research and Planning stated 
that, "multiple researches have been conducted in this area which 
concludes that tax incentives for investors does not influence the cost

accounting computation nor their decision-making process; this only 
hurts the country by lowering the tax base." In addition, there is not 
adequate technology to monitor the expiration and length of tempo
rary exemptions. 2 Evasion was fostered by a tax system that had high, 
punitive tax rates. There was a large informal sector of non-taxpayers 
and a weak tax administration.3 

Administration 

Two main revenue institutions were created in 1983 under the 
Finance Ministry: the Customs, Excise and Preventive Service (CEPS) 
and the Internal Revenue Service (IRS). Until 1986, both the CEPS 

and the IRS were part of the civil service. In 1985, two laws, PNDC 
143 and 144, were enacted to grant full operational and partial fi
nancial autonomy to these institutions. The National Revenue Sec
retariat was formed in 1986 to oversee the CEPS and IRS and to 

advise the government on revenue measures. The establishment of 
these institutions is upheld by the Constitution of the Fourth Re
public of Ghana, 1992 (PNDC Law 282), which came into effect on 

January 7, 1993.4 This establishment made these institutions au
tonomous of the civil service. As Addison and Osei note, "Ghana is 
among only a few countries that have actually experimented with 
establishing a separate body with ministerial status to supervise rev
enue activity."5 All staff were permanent employees of the secretariat, 
with none of their personal fortunes attached whatsoever to the civil 
service. Due to its past unpredictability of possible transfers during 
one's period of employment to different offices that were not related 
in any way to revenue, increased specialization is the main benefit of 
this arrangement.6 

The organization and management structures of the IRS and 
CEPS are similar. Each has a board of directors consisting of a chair

man and six other persons appointed by the government, a commis
sioner, a controller, and an accountant general. The boards of both 
institutions are charged with the following identical responsibilities:7 

Ensuring the effective assessment and optimum collection of all 
taxes and penalties due to the state under the relevant laws ad
ministered by the institution; 

Making recommendations to the Ministry of Finance on tax 
policy, tax reform, tax legislation, tax treaties, and exemptions, 

as may be required from time to time; 

Ensuring that all amounts collected are paid into the Consoli
dated Fund at the Central Bank unless otherwise provided by law; 

Generally controlling the management of their institution on 
matters of policy, subject to the provisions of the laws establish
ing each institution; and 

Drawing up a scheme of service that prescribes the terms and 
conditions of service, as well as the remuneration, of the em
ployees of the institution. 

In 1998, with the implementation of the value added tax, a new in
stitution was formed. The National Revenue Secretariat now over

sees this third agency, the VAT office, in addition to the IRS and 
CEPS. 8 

The adoption of the Structural Adjustment Programme and Eco
nomic Recovery Program in the l 980's changed the direction of the 
government. Its main goals were to restore the tax base, strengthen 

domestic production, improving the efficiency of the tax administra
tion and tackle issues of equity within the system.9 The government 
identified four main objectives to help it reach its goals: 1) identify
ing and researching into potential areas of taxation, especially in the 
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"hard to tax" informal sector; 2) redrawing of tax jurisdictions for the 

purpose of bringing taxation closer to the payer; 3) decentralizing of 
operational activities to increase contact with and identification of 

taxpayers; 4) reviewing policies that addressed problems of compli

ance by the self-employed and informal sector, which will broaden 

the tax base and eventually increase government tax revenue.10 

Informal Sector 

According to Joseph K. Forson, managing partner at Deloitte 

and Touche accounting firm, "In Ghana the bulk of tax revenue is 

derived from the formal sector, consisting of corporate bodies and 

their employees. The informal sector provides less than 20% of tax 

revenue; even though, it is much bigger than the formal sector. Ghana's 

tax revenue department has not been able to capture the informal 
sector."11 

Deloitte and Touche tax consultant George Osae believes, "The 

main problem is getting them to register. No one wants to go to the 

IRS and say 'I want to pay taxes,' unless they will get something of 

mutual benefit in return."12 Most citizens are simply refusing to pay. 

It is almost impossible to attain compliance from communities that 
have very poor public services. Citizens dispute that they will not 

pay taxes because they have to bear the burden of paying for public 

services, such as drainage and water. Seth Ayayee, revenue collector 

for the Legon district office in Accra stated, "It is like the chicken and 

egg problem. Which should come first, taxes to be paid or benefits to 

be seen? ... Tax collectors have been attacked in these undeveloped 

rural areas while attempting to do their jobs." 13 There needs to be a 

strong initiative for pro-poor policy which will encourage an atmo

sphere of civic responsibility to motivate the lower income popula

tion to invest in Ghana by paying income taxes. 

There are many reasons for the existence of the informal sector. 
Persons doing business in Ghana have to comply with punitive statu

tory requirements with high registration fees, costly professional ser

vices, and bureaucratic procedures. Penalties for not complying are 

not harsh enough, ranging from the payment of some thousand cedis 

to a few months of imprisonment upon summary conviction. En

forcement is higher in urban than rural areas. By not complying with 

statutory requirements businesses are able to be lucrative in the under

ground market. The underground financial market is able to provide 

more money to borrowers at better rates and it provides a more lucra
tive rate of return. The rapid devaluation of the cedi has diminished 

confidence in the monetary system and encouraged a high rate of cash 
transactions, which are not easily traced. High illiteracy rates makes 

the tasks of preparing simple records of business transactions or in

come declarations beyond their capacity. The majority of Ghanaians 

are below the poverty line and the need to avoid hunger and starvation 

drives them to the informal sector. People are more concerned with 

their basic survival than with worrying about taxation. The small size 
of the formal sector limits its ability to employ large numbers. As a 

result, most people find themselves unemployed, and, therefore, enter 

the informal sector to find some means of survival.14 

The IRS is trying to capture this massive informal sector by form

ing associations and contracting out the revenue-collecting proce
dure to the association leaders (Appendix 2). These association mem

bers make periodic payments to union representatives, who then turn 

the payments over to the IRS. The chairman of the union will then 

get a commission for the service. This decreases tax revenue, but is 

more cost-efficient then trying to chase down each individual tax 

debtor for payment. Agency status was given to the associations by 
virtue of Section 26 of the previous Principal Enactment SMCD 5, 

1975 that empowered the Commissioner to appoint any person as 

agent to collect taxes on his behal£15 

The problem is that most associations are not holding them

selves accountable to the IRS. Union leaders are either not collecting 
payments or embezzling the money. The Ghana Private Road Trans

port Union (GPRTU) is the most effective association in operation.16 

This transportation union collects weekly taxes from transport ve

hicle owners. The union uses duplicate tax receipts for accountability 

to the IRS at the end of the month. This has been effective because 

most transport drivers have a set location where they begin their tour 
of duty; as a result, the tax is easily collected for the majority of trans

port drivers. A few are floaters and don't have a set station, but these 

individuals are still required to pay the union and are given an IRS 

receipt upon payment that they are required to carry with them at all 

times. T he GPRTU provides uniformed tax enforcers, whose job is 

to stop transport vehicles and request tax receipts. If they cannot pro
vide proof, they then will be turned over to the tax authorities. This 

sometimes leads to bribery and collusion between the driver and the 

officer. As Ayayee notes, "Even with notable corruption, the GPRTU 

is still the most effective association in operation."17 

The IRS commissioner, Mrs. Janet Opoku-Akyeampong, recently 

announced rate changes for the transport union:18 

T he Internal Revenue Service has set a target of28 billion cedis1 

to be collected as income tax from commercial transport owners 

in the country this year ... . Last year the service collected only 

about 5.6 billion cedis and after careful investigation and re

search, it was realized that more than four times the amount 
could be collected . . .. The current rates have been paid since 

March 1997 and need to be revised .... Taxis and cars on hire 

within towns are to pay 5,000 cedis per week, instead of 2,000, 

while 'trotro' vehicles with 19 seats will pay 5,000, and those 

between 20 and 34 seats will pay 7,500 per week ... . The com

missioner emphasized that the tax should be borne by transport 
owners and not the drivers .. . . She also reminded transport unions 

and associations that they would be paid commission depend

ing on the revenue they collect. 

The controversy surrounding taxes is not whether to levy taxes 

or not, but what taxes to impose, at what rates and on whom to 

impose them. In democracies such as Ghana, the ultimate weapon is 
the vote for changing government policies. The public needs to voice 

their unwillingness to be taxed without reaping benefits. Historically 

the Ghanaian government has been very slow to progress in public 

1 The cedi is Ghana's national currency. 1 U.S. dollar is equivalent to 7,880 Cedis (7-25-02 exchange rate). 

36 • McNair Research j ournal 



expenditure reform, in particular in regard to increasing spending on 
basic services. The current spending is urban biased. Most govern
ment expenditures benefit key political cities, such as Accra and 
Kumasi, where there has been extensive development in roads (Ap
pendix 9) and public utilities, which are accessible to the majority of 
the population. 

Direct and Indirect Taxes 

Tax revenue in Ghana is derived from both direct and indirect 
taxation. Direct taxes are levied directly on income and profits of 
both individuals and corporate bodies. They include personal and 
corporate income taxes, capital gains tax, gift tax, and stamp duty.19 

These taxes have the effect of decreasing individuals' disposable in

come, making them worse off than before the tax. The revenue gen
erated by direct taxes is low because of the limited tax base. Seth 
Ayayee believes that "Personal income tax revenue is generally low 
because: a) there is a high level of unemployment; b) incomes are 
generally low; c) many self-employed persons do not file tax returns, 
do not declare their actual incomes, and therefore, do not pay the 

appropriate taxes; cl) the taxing authorities are not able or willing to 
use the powers at their disposals to enforce income tax collection; e) 
low motivation of revenue officers." 20 

Ghana's tax structure has moved from a progressive system in 
the l 970's and l 980's to a regressive one in the l 990's. 21 Ghana's 

revenue is derived primarily from indirect taxes. The tax incidence 
falls on the consumers, who pay various indirect taxes on goods and 
services they commonly use. This system is very unequal and biased 

against the poor. The tax is so widespread that most items consumed 
by the poor are indirectly taxed. They have to bear the burden of 
paying a larger percentage of their income in taxes than wealthier 
Ghanians. 

Direct taxation is different. It is a more progressive tax, but does 
not provide sufficient revenue to the government. This means that 
the burden ofincome tax lies on the personal income taxes of salaried 
workers whose taxes are withheld at the source, through the Pay As 
You Earn (PAYE) System. This is tax revenue withheld from an 
employee's wages by the employer. Most employees do not know that 
they are paying taxes from their salaries. Employers many times un
dervalue their salaries to reflect the net income. The employer sub
mits the PAYE withholdings on a monthly basis (Appendix 3), but 
corporate taxes (Appendix 4) and individual income taxes (Appendix 

5) are reported quarterly on March 31, June 30, September 31, and 
December 31. 22 These employees receive very low, subsistence earn
ings. Though the personal income tax rates range from 0% to 35%, 
the tax thresholds are so low that with an income of $200 a month a 

worker pays close to the maximum tax. The direct tax component of 
total revenue does not seem to have changed much from the pre-
1983 period. In fact compared to the adjustment period, it declined 
from about 21% over the decade preceding 1983, to about 19% in 
1992. It has however picked up in more recent years increasing to 
about 23% in 1998.23 

Indirect taxes are levied on goods and services. They include 
import and export duties, petroleum, other special taxes, and the value 

added tax (VAT). The consumer who purchases taxable goods and 
services incurs the tax. Import duties are paid on imports, and in a 
country where most raw materials and even consumable good are 

imported, the rate of duties heavily impacts the price of goods. Ex

port duties are paid mainly on cocoa exports. Ghana has made a con
scious effort to promote the cocoa industry. 

The incidence of indirect taxes lies directly on the consumers. 
They are levied on goods and services. Indirect taxes are levied as a 
percentage of the price of the goods or services. Petroleum taxes are 
very controversial and one of the most hotly debated topics in Ghana. 

They impact everyone, at least indirectly. There has been a consis
tent increase in petroleum prices due to an increase in the tax. The 
average Ghanaian clearly understands the effects of the petroleum 
tax increase on his cost of living. Speculative activity has even arisen 
due to the persistent increase in petroleum prices. 

Though the tax burden is felt more by the ordinary citizen, who 
has less income to spend, the imposition of indirect taxes such as that 
on petroleum is an easy area to raise government revenue. The rural 
poor are affected more by higher petroleum prices. The middleman, 
who buys their crops and takes them to market, will pay them a lower 

price and cite an increase in transportation costs as the reason. In 
addition, many public servants are not affected because they may 
receive free fuel and a car maintenance allowance. However, it causes 
prices to rise very noticeably in those goods and services most used/ 

purchased by the middle and lower classes, such as transport and 
foodstuffs. Higher prices make the poor worse off. 

With the adoption of the Economic Recovery Programme, over 
two decades of economic stagnation and decline began to be reversed. 

To improve the administration ofindirect taxes, the government abol
ished excise duties on all products except petroleum, beverages, and 
tobacco. This had the effect of lowering trade taxes from 40% to 

28% in 1998. The Gross Domestic Product (GDP), which had a 
negative growth from 1970-1983, experienced a 4% growth in 1990. 
Inflation decreased from 122% in 1983 to 19% in 1998. Sales taxes, 
which increased from 10% to 25% by 1988, had been reduced to 

15% by 1995.24 The price of cocoa has also gone up during the 
Economic Recovery Programme period. 

Value Added Tax 

The tax burden for most Ghanaians was increased by the intro
duction of the VAT, and parliament has further approved a Govern
ment of Ghana request to raise the VAT rate to 12.5% and subse
quently, to 13% by 2003. Civil organizations got involved and made 
their voices heard. According to Osei, "In May 1995, Ghana experi
enced its worst street demonstrations in recent memory, comparable 
in terms of number of fatalities to the 28 February 1948 riots which 

had triggered the development of mass nationalism. Four people 
were killed and many others sustained severe injuries. The reason for 
the 1995 riots, just like its predecessor, was economic."25 Ghanians 

fought against the VAT and successfully had it repealed. 

The newest addition to tax reforms in Ghana is the Value Added 
Tax (VAT). VAT is a tax on consumer expenditure, collected on 

business transactions such as supplies of goods and service, and im-
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ports. The VAT is payable if the product is made in Ghana, supplied 

by a taxable person in the course or furtherance of a business, and not 
specifically exempt or zero-rate.26 The VAT has two tax rates, the 

standard rate of 12.5% and the zero-rate. 

There were plenty of reasons for the implementation of the Value 

Added Tax. First, it brought Ghana in line with the Economic Com

munity of West African States (ECOWAS), protocol that makes it 

mandatory for members to adopt the VAT system by the end ofl999.27 

The VAT was expected to make the country less dependant on out

side aid. This would widen the scope of indirect taxes to include the 

retail and service industries, which were previously omitted. This 

should have made revenue collecting more stable and equitable. The 

VAT would improve tax compliance through creation of an invoice 
trail, providing mandatory records of transactions, which are useful 

to taxpayers for preparing returns. It was projected that in its intro

ductory year, the domestic VAT would yield 7 4.3 billion cedis. The 

VAT on imports was projected to generate 137.6 billion cedis, 60% 
more than the prior year. 28 The Value Added Tax is successfully being 

implemented by other developing countries. 

Ghana's ruling party was planning to implement the VAT in 

1995, but was met by great popular resistance. When the VAT sys
tem became operational in 1995, the immediate reaction was a mas

sive public outcry, especially in the urban areas, against the new tax. 

It was seen as a threat to survival because the price of food items, 

though exempt, increased as a direct result of misapplication. 

There were serious consequences from the failure of the VAT on 

1995. This was a serious policy setback to the government and pub

lic financial plans were set in disarray. According to Osei, "It brought 

about an awareness of the government's accountability to the people 

that had been absent previously, even though, classical accountability 
was supposed to be operating in Ghana because of the return to demo

cratic rule . . .. However, Finance Minister Mr. Kwame Prepah argued 

that the effects of the VAT withdrawal were mitigated by increased 

efficiency in the collection of the reinstated domestic sales tax. This 

was made possible because the groundwork done by the VAT Secre

tariat, in identifying and compiling a comprehensive list of potential 
VAT payers supposedly benefited domestic sales tax collection."29 The 

government was no longer regarded as a strong, overpowering force 

to be feared. 

A second attempt in 1998 was successful, although it was still 

met with some resistance. There was a compromise and the rate was 

reduced to a 10% flat rate. The 1998 VAT (Act 546) was accepted 
largely due to a change in the opposition, which was now in parlia

ment after the 1996 elections, and took part in shaping the new 

policy.30 The legitimacy of the second VAT was not in question. The 

government also initiated an effort to educate the public on the proper 

procedures of the new system. 

The VAT filing requirements were also relaxed. Taxpayers are 

now required to file monthly instead of weekly, and, in some cases, 

daily returns, which had been expected under the old system. A reg

istered person could reclaim as much of the VAT on his purchases 

and imports, as related to the standard rate or zero-rated supplies 

they purchased. Noncompliance was fined with an interest rate of 
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10% above the prevalent lending bank rate. 31 Nevertheless, the prob

lems of the past still hinder progression. The tax base remains nar
row and overly dependant on petroleum taxes. 

The VAT has had some success. The revenue collected under the 

VAT system has exceeded targets intended. The target was initially to 

have 1,600 registered businesses, but this was surpassed in great part 

because the threshold for registering businesses was reduced. It was 

reduced from businesses that had 200 million cedis in sales to 100 
million. This required more businesses to have to register. Now there 

are over 100,000 businesses registered. 

The problem is that the VAT did not get the personnel for the 

additional workload, so now there is a problem in being able to moni

tor businesses.32 Another problem is that participants are supposed 
to buy VAT receipt books from the government at printing cost, but 

if a business has its own computer system that may generate its own 

invoices, it may be allowed to use that system. This gives the business 

the opportunity to not disclose all value added tax collected, because 

it makes its own numbered invoices.33 

Another major problem is the large non-taxpaying informal sec
tor. In the Ghanaian context, the informal sector is characterized by: a) 

highly unregulated, unorganized businesses; b) mainly cash transac

tions; c) poor or non-existent record keeping; d) high rate of illiteracy; 

e) not conforming to state rules and regulations; f) high poverty levels; 

g) little or no barriers to entry; (h) illegal activities or black market; i) 

high risk and high reward potential. In fact, "The size of the informal 
sector is 2.7 million individuals. The formal sector only shows 17,500 

registered corporations and 950,000 employees, so there is a large un

captured tax paying potential in the informal sector .. . . This sector con

tributes only about 6% of total direct revenue, corporate taxes contrib

ute over 50%, PAYE is 30% and other taxes 12%."34 

From an operational perspective, IRS revenue collector, Seth 

Ayayee listed several operational problems:35 

a) Education; b) logistics; c) low remuneration; d) budget con

straints; and e) technology. The majority of Ghanaians have a 

low level of literacy, so education is very important. Revenue 

collectors have to plan seminars and educational workshops at 

the district level, without much guidance from central govern

ment. They have to be able to speak to taxpayers in various dia

lects or risk misinformation from inconsistent translations. Due 

to the level ofliteracy, revenue collectors have to fill out income 

tax returns (Appendix 7), when an accountant is not feasible, for 

the taxpayer and in those cases the taxpayer can sign the form 
with a thumbprint. 

Due to logistics, revenue collectors have to go out on field

work to track down taxpayers. Vehicles are often not available 

for the proper performance of their duties. Each office should 

have about 5 vehicles available, but most district offices only 
have one and sometimes two. There is very poor communica

tion by taxpayers. They often move and new addresses are never 

reported. Letters are often sent out and returned undeliverable. 

There is lack of motivation due to the low salaries that are 

common for revenue collectors. The budget is never sufficient 

for proper operations. There is often a lack of funds for postage 



and fuel, so revenue collectors are unable to do their fieldwork 
and thus, almost rarely, meet their quotas. 

There is a strong need for computer technology. The Legon 
district office does not have any computers for the use of rev
enue collectors and this is common at all offices. Everything is 
done manually and filed away in metal file cabinets. The cen
tralized computer system is not benefiting the revenue collector, 
because there is no system available to interfacing with the cen
tral system. 

Another notable problem is corruption. In order to forgive a 

large debt, tax officials accept kickbacks or bribes, which narrows the 
tax base. IRS officials have been known to collude with officers from 
the Ghana Private Road Transport Union (GPRTU), who owe a large 
outstanding debt to Ghana's government. The low salaries of IRS 
officers also make them susceptible to this corruption.36 

Penalties 

Tax evasion is a major problem. The Ghanaian government loses 
a lot of money from the informal sector that does not pay taxes, al
though there are penalties for not complying with the tax code. Per

sons or businesses qualified to register, but failing to do so, violated 
Section 6 of LI 1598 and are liable to conviction, fines not exceeding 
2 million cedi or imprisonment ofless than one year.37 The problem 
is that these sanctions are not being enforced, despite government 
attempts to do so:38 

During the early days of tax reform, a campaign was launched 
to vigorously pursue tax arrearage. This effort, code-named "Op
eration Tax Harvest," was, among other objectives, meant to 
stimulate the waning commitment to payment of taxes in Ghana. 

It led to prosecutions, business closures, and negotiations to settle 
outstanding debts. Unlike the practice in many countries, no 
formal "tax amnesty'' was declared as part of the exercise. 

The timing of this campaign coincided with the expansion 
of the role of other institutions with overlapping responsibility 
in enforcing fiscal obligations. Because these institutions are 

associated with the political process in the country, the shadows 
they cast occasionally lead to the enforcement action of the rev
enue institutions being politicized as well. Any confusion of the 
political role of revenue institutions may be considered harmful 

in view of the observation that "taxes in developing countries 
must be designed to be politically acceptable" to be effective. 

All of Ghana's tax laws allow both administrative and judi
cial appeals by taxpayers. The most fundamental element intro
duced into the appeals process was the establishment of tax tri

bunals under the National Tribunals Law, 1988 (PNDC Law 
205), but they have yet to be impaneled. The absence of opera
tive tax tribunals and formal tax or revenue rulings by the insti
tutions are considered the major drawbacks in the collection, 
enforcement and appeals process within the tax system in Ghana. 

The IRS Assistant Deputy Commissioner of Operations, E. K. 
Nyamordey, believes that the problem is the development of tax law 
within the country. There are no local tax cases to research for prece
dent on specific tax issues. A legal support personnel is needed, but it 

is not lucrative for lawyers to specialize in tax law. Disputes are pres
ently taken through traditional courts where the judges do not ap
preciate the tax matters; therefore causing case postponements until 
there is some sort of settlement between the taxpayer and IRS. The 
IRS has been unable to prosecute people as a deterrent to tax evasion 
or delinquent taxes, due to the absence of tax courts.39 

The formal sector must submit its taxes on the l 5'h of every 

month. Failure to do so results in penalties. In 200 l, the penalty for 
late payment was 15%, and 5% compounded monthly after that. 
Penalties may be waived, but only for verifiable reasons, such as for 
illness, travel out of the country, and death of a responsible party. 
The penalty for late tax submission in the year 2000 is 2,000 cedis 

per day for the self-employed and 10,000 for corporations. Now the 
IRS is imposing a penalty based on the Bank of Ghana's discount 
rate, which has been around 29%. 

The implementation ofVAT was supposed to promote the self
assessment culture, because the design ofVAT administration is based 

on the basic concept of the taxpayer raising his own assessment at the 
end of the month. This will be followed by audits or examinations 
carried out by tax officials during control visits. 

Taxpayer Identification Number 

According to the Ghanaian Chronicle, "Revenue mobilization in 

this country is reeling under serious crisis due to the absence of a 
strong, reliable, and water-tight database that gives revenue mobiliza
tion institutions like the IRS an idea of the size of the working popu
lation in the country."40 The failure to introduce self-assessment as a 

means of generally improving the effectiveness of taxation in the coun
try is as illustrative as the failure to introduce single taxpayer 
identificatin numbers (TIN). Presently, both the IRS and CEPS use 

different numbers. It would be more efficient if the numbers could 
be consolidated and only one number be issued at the federal level. 

The deputy commissioner of IRS legal services, Kwame Adjei

Djan, has just finished drafting a law for the Taxpayer Identification 
System, which would provide a unique number that would be used 
by several agencies: IRS, CEPS, VAT, Register General Department, 
and Control and Accounting Department. This draft law reserves 
power to the Minister of Finance, to bring in any other agency under 
the TIN system by legislative instrument. 

There will be a separate TIN center, which would issue this unique 

number. There are several ongoing disputes over who should oversee 
and issue TIN numbers. The Social Security and National Insurance 
Agency believes their numbers should be used since they already have 

numbers for employees. The Elections Commission believes they 
have a constitutional right to do this, since they issue numbered voter's 
identification cards. Since the issue has not yet been resolved, the 

TIN system is now only used for agencies under the Ministry of Fi
nance, and the Register General has agreed to come on board. The 
TIN consists of an alphanumeric numbering system (Appendix 8). 
This will in the future facilitate the interfacing of tax records from 
one agency to another. Uganda, which has a much similar composi
tion to Ghana, has successfully implemented a numbering system for 

its citizens, that is assigned as early as possible and used for all mat
ters, including, criminal, employment, and tax issues.41 
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CONCLUSION 

Addison and Osie note that "Under SAP, Ghana has hit a pla

teau. For the past two years the economic instability has been caused 

by trade shock, rapid depreciation of the currency in the free fall, 

burgeoning public debt arising from large deficits in the public sec

tor, and fast depletion of foreign exchange reserves." The new presi

dent, Kufor, who was elected on January 7, 2001, acknowledged that 

18 years of SAP has not been beneficial to the average Ghanaian. 42 

To improve the operational efficiency of the tax department, a 

modernized tax system should be designed which includes the TIN 

project and computerization of this process to interface with various 
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departments. For the deterrence of tax evasion, strict sanctions should 

be enforced. The tax system should be standardized to provide a more 
progressive system which is pro-poor. Indeed, pro-poor social reforms 

should be at the forefront of fiscal policy: the taxpayers that bear the 

burden of taxation should be able to reap the rewards. Ghana is still 

a new democratic nation which needs proper leadership and guid

ance for the solution of its economic instability. Ghana has experi

enced a cycle of economic recovery and recession, and, unfortunately, 
is presently in a state of decline. The government must take quick 

action to avoid another period of hyperinflation. 



Appendix 1 

CHRONICLE OF TAX REFORMS IN GHANA 

1984 (June) Tax rates on cigarettes and beer are increased, while those on personal income tax are lowered. 

1985 National Revenue Secretariat is established, as well as two major revenue organizations (CEPS and IRS) as autonomous institu
tions outside the civil service. An investment code that provides a range of tax incentives is introduced. 

1987 Corporate tax rate on manufacturing concerns reduce to 45% from 55% 

1988 (January) - Reintroduction of sales tax clearance certificates to enforce timely payments of sales tax and excise duties collected on 

behalf of the government to manufacturers. 

1990 (January). Introduction of super sales tax on luxury goods, ranging from 50% to 500%. 

1991 The super sales tax reduced to a new range of 10 to 100%; many corporate tax rates lowered to about 35%; the NRES is relocated 
under the MFEP although it retained some degree of independence; the personal income tax threshold is raised from the 126,000 
to 150,000 cedis. 

1993 The contract for the design and implementation of the VAT is signed. Increase in petroleum taxes to counteract the pay increases 
that were awarded to civil servants and other public service organizations in the election year. 

1994 Debt collection unit established under the MFEP in January. In December the VAT bill was passed into law, to be operational in 

March 1995. 

1995 VAT became operational in March at a flat rate of 17.5 % compared with the sales tax of 15%. In June VAT was withdrawn and 
sales tax reintroduced at a rate of 15 % after mass demonstrations in almost all the regional capitals in the country. 

1996 The petroleum sector was deregulated. 

1997 Reintroduction ofVAT at a rate of 10 % adopted by parliament in February. Taxpayer's identification numbers are introduced to 

make assessments and collection of taxes from small businesses and market traders. 
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Appendix2 

Tax Collecting Associations43 

Names of Artisanal and other Associations Collecting Taxes from their Members on Behalf of the Internal Revenue Service. 

Ghana Private Road Transport Union and other Transport Cooperatives 

Ghana National Chemical Sellers Association 

Ghana National Tailors and Dressmakers Associations 

Musicians Union of Ghana 

Phonogram Producers Association 

Ghana Tape Recorders Associations 

National Drinking Bar Operators Associations 

National Garage Owners Associations 

Chop Bar Keepers and Cooked Food Sellers Association 

Hair Dressers Association 

Traditional Healers, Fetish Priests, Mallams & drug Peddlers Association 

Sandcrete Block Manufacturers Association 

Ghana gold and Silver Smiths Association 

Ghana Private Schools Associations 

Second Hand Car Dealers Associations 

Second Hand Clothes Dealers Associations 

Radio and Television Repairers Association 

Ghana Livestock and Meat Marketing Association 
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Appendix3 

Employer PAYE Form 

Employers must submit form 51 (PAYE) to the IRS on a monthly basis. It documents the tax withheld from employee's salaries. 

INTERNAL RtVf.N\i!; SERVICE 

MONTHLY PAYE DEDUCTIONS 
Empl•:oy;;,ts F'!le ~-. 

N9tt'!s: ofEmpJ::i.yftc __ . __ -·· -···-··--···-· - • 

Addr"5 of Em;iloyeL..- ~-····-- ----. ...,.. .•. -··· ··· -- -.~~~~-M···---- -· .•.... ~ 

R£TliRN OF ~~fi.\1£ 'ftl,X FOR THf.;. MQi''fflf C)fc' "' · "· 

f~1ifl})'""1'1~· 
U'i'.N1;1, 

HW.:"-~c 

" SJl1'1}'f'il\1 

·1:x:;it 
A~lo>trM()( 

Pi4 

f.i;;at 
li.11tm««~<::ftlt 

•.. . 20 

SO.Oi;;I 
Stturi1}' 

{;,OOJiilJuJi;,,;; 

7u 
~ ... 111!1~ 

t <tf"•lr thu 11'"''"' .i~-4~<'d t'W .:':l!'f•Gt il!l'i>.."lfl~ q( ti;. fi,1,1rn lhf Wt11i -W~ijmr.t! i(•n M :;...::11 m<!i"l•~r -:ihh ~IAif "'""ll>l0...::l 0' rM.it1$ l'°crtj;.: '1.'-'iulh ,;f -·--····---····--"-··- -----·~-~--~- . 

DATE: ---- -----:>l(;N,U'•.J~f -- ~~~~---~ -~--
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Appendix4 

Company Return 

Companies file a return on a quarterly basis: March 31, July 30, October 31, and December 31. 

RETURN OF INCOME from all s1>urces for the twelve months beginning 1.i. Jan., 20 ... 

and ending 31 11 Dec., 20. . ..... or Crom....... . ... to ..... .. 

Name of company ... 

Location of company ... 

Postal Address for service or notices ... 

Branches at .. 

Place of Incorporation .... . . .... Date of Incorporation ..... . 

Cssucd Capital¢ ..... {
Number of 

Shareholders 

{
Number of Shareholders 

Resident ln Ghana .. 

Nature of trade or business ...... .................................................. ................... . 

If company is on Tax Holiday, ple~&e state; (11 Date of Certificate/Commencement 

(2) Date of first Production .. 

Name and Addn:ss of Accountants/ Auditors 

STATEMENT OF INCOME (to nearest ¢) 

Net pro tit as per attached accoontS ... 
Add: Income from soun:n not included in Profit and LO$S ~cwunt 

(Attac~ Statcmcnl).,. 

Amounis char~ed to Protit and Loss Acco11nt for: 
Oeprtciation 

Capital E:'f.pcnditure (Attach Statement) 
Pro"isions and R~rvei (Attach S1atemcnt) ... 
Income Ta:\. and Similar Ta'tes .. 
Deductions not appro'1ed under St-et ion-' of the Income Tu 
Dec~. 1975 ISMCO 5}(Attach Statement) 

Other deduc1ioos not allowable under S~ion S ohhe Income: 

Ta~ Oecn:e. 197$ tSMCD )) {Attach Statement) •.. 

Balancing Charges. TI1itd Schedule of the Income Ta:\ 

Decree. 197.5 (SMCO Sl{Anach Statement) 

Deduct: Non-taxable Credits tAna..:h Slatcment) 

Capital All0\\"3n.:cs Cl:iimed (Anach Statement) 
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¢ 

RENUMERATION OF DIRECTORS 

Name of each Director Directors· 
in full Fees Salary 

Other 
Interest :\llowances 

or Payments 

• 

RENT PAYABLE OR PAID ON GHAl'fA PROPERTY 

Annual Period Covered 
Addresa of Property Name of Landlord Rent By Pa;'ltlent 

• 

DECLARATION 

Total 

Amount 
Charged 

in Accounts 
• 

I ......... , .. ..... .. ..... (full namel 

hereby declare that this return ~cmta.lns a true and occ\.lrate 3tatc:rr.ent of the amount of the 

income of .. 

from •.•.•.• . .... ... to 

I further declare that the information given in this return is true and accurate. 

Signed ... 

Designation 

.. 20 ... 

Postal Address ... .. . 



Appendix5 

Rates of Income Tax44 

1. The income tax rates applicable to resident individuals are: 

Chargeable Income (cedis) Rate of Tax 

• Not exceeding 1,200,000 • Nil 

• Exceeding 1,200,000 but not exceeding 2,400,000 • 5% of the amount by which chargeable income exceeds 1,200,000 

• Exceeding 2,400,000 but not exceeding 5,400,000 • 60,000 plus 10% of the amount by which chargeable income exceeds 2,4000,000 

• Exceeding 5,400,000but not exceeding 24,000,000 • 360,000 plus 15% of the amount by which chargeable income exceeds 5,400,000 

• Exceeding 24,000,000 but not exceeding48,000,000 • 3,150,000 plus 20% of the amount by which chargeable income exceeds 24,000,000 

• Exceeding 48,000,000 • 7,950,000 plus 30% of amount by which chargeable income exceeds 48,000,000 

2. The income tax rate applicable to non-resident individuals is 20%. 
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Appendix6 

Individual Income Tax Return 

INTERNAL REVENUE SERVICE 
GHANA 

INDIVIDUAL INCOME TAX RETUIU•I 

Surname ........................................................................................................... . 

Other Name(s) ........................................................................... .......................................................... . 
Date of Birth ! I ___ _ 

DD ~M YYYY 
Marital Status: Married 0 Single 0 
Office Address: .................................................................................................................................... . 
Postal:...................................................... Location of Business: ................................................ .. 
Residential Address: ............................................................................................................................. . 

Employment 
Income 

1) Basic Salary 
2) Allowances 
3) Benefits in kind 
4) Gross Emoluments ( 1,2,&3) = 

(1) ¢ .................................................................. .. 
(2) ¢ ................................................................... . 
(3) ¢ ................................................................... . 

( 4) ¢ k ~ ~,z~4;1:{,}~c~( ;, . wm 
------attach I. T .Form St Supplementary or Extract of Employee Return (I T Form lllB) 

Business 
Income 

Investment 
& 

5) Net Profit (Adjusted) (Attach Accounts) (5) ¢ 

7. Commiuion/Royaitia1• *1...a"t 7. ¢ 
6. D-Fee ~- 6. ¢ 

8. Dllcowus/Prmtium/lnl~ docum«lltl 8. ¢ 
9. Chirp I Annuity• 9. ¢ 
10. Taubk ltml lncomr: (Net) (AnKh Siatemcm) 10. ¢ 

'Dclctcwb=riocappliclble 

II. T.WO!balneome(Add6,7,S,9ond 10) 

12 Anessabk-lncome(Add4.5 and II) 

TOTAL 11. 

===C> 12. 
13. Capital Allowances (AtCEh Sdlcdu.Je) 13 . 

............. ,_,. .... c:..p;,u,,_,"'""'"""'." 14. 

:;:~~~bili~} :: : 
18. Children's Educatloa 18. ¢ 
19'01dAae 19 ¢ 
20: Alod _..,.. 20. ¢ 
21. Disability 21. ¢ 
22. Total Relief{Add t!i, 16, 17. 18, 19. 20 and 21) TOTAL22. 

lJ. CJiaraAble Income (Deduct 2l from 14) 

26. Tax Plyable (Deduct 2' ftom 24) 

7. Tu. withheld from Saluy 27. 

28. 

29. Payments on actown ...... 29. 

31. Total Payments I Add 27. 2&. 29 and 30) 

32. Outstanding iax Liability (Deduct 31 from 26 (Attach Rcmitunce) 32. C 

33. Refund0ue (if31 is bigicrdw126deduct 26 from JI) ==-=={>- 33. t .. '.f-ij"f.:-~1 <;·:. :-: : "":':~~ 
1. T. FOR.\t:!l 



IH 
No o~~::~ant c=J \II) No of oth~r Oe;J~m<!ants c::::J 

B. PARTICULARS OF DEPENDANT CHILDREN AND OTHER DEPENDANTS 

FUll NAMES 

C. PARTICULARS OF SPOUSE 

(I) FUlL NAME: 

(11) CA.TE OF BIRTH: 

(111) ADDRESS: 

REl.ATIONSHIP 
TO YOU 

AGE EDUCATIONAL INSTITUTION 

OCCUPATION: 

. O. PARTICULARS.OF LIFE ASSURANCE POLICY ON.YOUR SEU', IF ANY 

NAME A.NO AOORESS OF INSURANCE COMPANY OR SOCIETY 

E. PARTICULARS OF RENT PAID 

CAPITAL SUM ASSURED 
¢ 

-'!, ~ .. ,,.- , "' ·: 

·1~~z. 

ACTUAL EXPENSES 
INCURRED OURING YE.AA.¢ 

. .... . ,, ... ~ 

·,.~~ 

!':c''j; 

, .;;;.• 
PREMIUM PAID DURING 

YEAR¢ 

·:Ob:t..,"''ii! 
··· ~~ 

~~.:<.~~~~ 

FUU.. NAME ANO ADDRESS OF LANDLORD lOCATIONAL 
AODRESS DA.Ti:~~ I ANNU";!' RENT I cu~:;:~:_:¢ 

.~:PAlmCUl.ARS OF~RCE(S)OF INCOMEy.•' ' :· } 

(l) POSJTION (If 1n employee) 

(II) NAME ANO ADDRESS 
nFEMPLOV~I:! 

(Ill) PRINCIPAl. BUSINESS 
ACTIVITY (If Nit am ployed) 

(IV) PRINCIPAL BUSINESS NAME 
ANO LOCATION {11' self emoloved) 

(V) TYPE OF ACCOUNTING METHOD USED (If self employed) @'!!3· ~ 

-~=~ •· _;,, Jo>" ~~~~ \;·:,~h~~ 

G; PARTICULARS.OF ANY BUSINESS LOAN(S).OUTSTANDING OR TAKEN DURING THE YEAR '.!.;\::/;. 

NAME AND ADDRESS OF LENDER 
VA.LUE OF 

LOAN< 
INTEREST PALO 
OUR.ING YEAR e 

H; PARTICULARS OF RENT RECEIVED'. ·• ; , ,,,,-.' 

DESCRIPTION OF TYPE 
OF HOUSE 

I. PARTICULARS OF GIFT RECEIVED 

KIND OF GIFTS LOCATIONAL. ADDRESS 
f~ Land or 8uildmn1 

LOCATIONAL ADDRESS 
OF PROPERTY 

RELATIONSHIP 
OF Gil/ER TO YOU 

HOW lOAN IS USEO 

COST 0;; 
PROPERTY¢ 

CATE OF GIFT 

: .;·:.'.4f~~ 
GROSS RENT 

,..,.· ,,"( 

".>.~-~~ 
MARKET VALUE 

OFG!FTC 

.J. PARTICULARS OF FIXED OR BUSINESS ASSETS, STOCKS OR SHARES SOLD 

NAME AND AOORESS 
OF PURCHASER 

DATE OF 
AQUISITIQN 

COST OATE CF I AMOIJNT 
TYPE OF ASSETS OISPOSAL REALISED J 

.:·; .. , .... 
) 
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Appendix? 

IRS Assessment Form 

Revenue collectors use this assessment form to estimate tax liability when there are no records available. 

48 • McNair Research journal 

01' ............................................................................................................ SELF ._s_. _s._:-;_·o_. ____ ---11 
OR AS AGENT FOR ........................................................... ............................. Checked by .......... . 

Address.............................................................................................................. Rank ...................... ............ .. . 

.... ........................................................................................................... Asst. List No ................ ....... . 

............................................................................ ................................... Noted in Asst. Record 
Assessment Amendment CODING 

11' rt I I I 
Trade. etc .• Year/Period ...................................... ...... ....................................... . 

Employment. Year/Period .................................................. ............................. . 

Other Income ........................................................................................... . 
............................................................. +------+-------· 
TOTAL ASSESSABLE INCOME 
Less. 
Capital Allowances 

Other Capital Allowances t-----+------+-----~ 
Sub Total 

Less Reliefs: Life Ins. 
Soc. Sec. 
Ed. Exps. 
MarriagolR.esp •. 

Others 
Sub. Total 

CHARGEABLE INCOME 
INDIVIDUALS COMPANIES ¢ p 

p p ........................... . 
¢ ..... ... .............. Free ..................... @35 ...•.•................. ..... 
¢ ... .. ...... .. ..... .•.. @ •.................... @ .... ................... .. .. . 
¢ ... ... .. ..... ... ...... @ .............. .. ..... @ ...... .. ................... . 
¢ .... .... ...•......... . @ .................... . @ .... .. .... ......... ........ . 
¢ ...... .. .............. @ .. .. .... ................... . 
~ ... . .......... ... ... .. @ ......... ..... ............. . 
¢ ...................... @ ........................... . 
¢ ...................... @ . ............. ............. . 
¢ ...................... @ ........................... . 

¢ p 

TAX¢.__ ___ _......_._ ____ ....__, 

Less: Further Reliefs ...................................... . 
........................................................................... 1-----1--+-----+---I 

TAX CHARGED¢ 

e I .I' 
Less: Tax deducted at 

source 
Tax collected 
otherwise 

NET TAXPAYABLEOR(REFUND) ¢ 

Remarks and Discharge 
Orders 

I... .................................... bemg a person duly authorized so to do. m accordance with the Provisions 

of the Income Tax Decree I 975 hereby make this assessment this ............... day of ................................ 19 .. 
Signed.. ....... ...................................... ................ Rank ........................................... ........... . 

Noted in Assessment List .................................................... ....... Collector ............................ ................. I 9 ... .. . 

....................................... being a person duly authorized so to do. in accordance with the Provisions of the 

Income Tax Decree I 975 hereby amend this assessment, as shown in red ink hereon this ............................ . 

. .... day of... ..... . ..... I 9 ............ .. 



Appendix8 

Taxpayer Identification Number Registration Form 

This form is used to apply for a TIN number under the ministry of Finance Departments, which will facilitate interfacing between depart
ments in the future. 

TIN.Bl TAX IDENTIFICATION NUMBER 
BUSINESSES* REGISTRATION FORM B N~ 378340 

I Narac or Busintu ! I I ' I I I I I j I ' : I I 

Citror Town 
2 :~:~ P.O. Bol I'-"'-'-'-'--'--l.:.! _ __:11 l'...._iL-':__;_;i--''----;'=O="I =\=! =i=' =*'='==="'=~o!=o;=: 

R .. ; .. i I i I ! I 
3 Physklil Loc11cionl 

Biuineu Addnn Stnct Nome l~='*!~=-'="'='=="!=*=l ll=i==l~l=*=il=*=l l'~=!=lll=*=l 
1 1 1 ; 1 i 1 i 1 l ; 1 -r i 1 1 1 1 1 

Clty.,Tow• • ! I I I i 1 l l 1 I I I I I I 
Rt1lon j~' :::;:!=:::;:::::=; 1=i~:::::!: ll=l:=:::::::;:l ::;1=:;::::;:11 ::::;1=J;:::l:;::::;=;:::I::;:::::; I~ 

<Telep~•oc(•J' I i I I I I I I I I I I i i l 1 i 1 I i 
S Type of Buluss 

(Tlc:k O•ty One) 
Llnaimt CompHy ~ Partnership o Start Owatd D 

6 Oattot 
lncorpol'llUoll/' 
Rq,iltntion 

8 Aclivltyllndustrial Classifit"ation 

Mlnin1 D 
Finance/1nsun11ce/ 

Rnl EJtatc 

9 Describe your 
b111ineu acctviliet 

D 

7 Dale of D17 Mo11ttll v-
Commeneement DJ CJ' [[[]] 
of Business 

s. ... 1c .. [_J 
FarmincJfbhcrics D 

Conrtruclloa D 

Maauract~rin1 LJ 
Commette 0 Tr11uport/Com. D 

O.nllJn1 0 Covernmeml 0 

10 Retislr9r Gntral's 
RccistraOo• No i I I I I n II CEPS 

file No I i I ! 
12 IRS f'ik: No I ; ! 13 Tn DlslricE i 

CERTIFICATE 

1. ··---··- ---·-····--···· .. ··---········-·-·--·-·-···--·-··· .. -···-··-·--·-·-·-· ..... declare: lh•11he pankul.ln: 1ivtn 
; Full N•mc of Applicant j •bon arc: ce>~t •nd complete. 

Position Dale 

I FOR OFFICIAL USE ONLY I 
Code 

IS TIN Form Distribu1ionlColltttlon Ctnher ;--r: 

19 T:n ldentil'k11tion Number (TIN) 

Code 

16 01111 Entry By 1---:---1 
-'-' 

18 8"''""' Se<tor Code 0==r:J 
· i I 

1•Not rorSolc Proprit1orships1lm.Jivid11als. Tbose should fill Form TIN.Pl I 

I 
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Appendix 9 

IRS Publicity 

Tax money is being used for the development of roads in Accra and other major cities. 

The majority of direct taxes collected are PAYE withholdings, which are paid on a monthly basis. 
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Chronicle ofTax Reforms in Ghana 

2 Tax Collecting Associations 

3 Employer PAYE Form 

4 Company Return 

5 Rates oflncome Tax 
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7 IRS Assessment Form 
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List of Appendices* 

*Forms obtained from Seth Ayayee, revenue collector, at Legon IRS district office 
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ABSTRACT 
Unlike many of its counterpart subcultures such as gay & lesbian culture, conservative culture, proletariat culture, and of course, popular culture, bodybuild
ing culture remains unknown, unexplored and, for the most part, disregarded by the larger society. Ironically, however, out of all the aforementioned 
subcultures, it is the bodybuilding culture that holds the greatest potential to positively affect the lives of people across the board without affecting their 
individual paradigms. Furthermore, the epidemic of obesity and inactivity that currently plagues the nation and threatens the very survival of Western 
Civilization, accentuates the relevance of the culture. It also validates the potential role bodybuilders could play in reconstructing the ways in which we as a 
collective society approach fitness and bodybuilding. This potential, however, has to be critiqued, transformed, and implemented from within. In other 
words, the culture itself must first confront and transcend the ethically questionable practices that currently limit its potential. 

INTRODUCTION: WHAT IS BODYBUILDING? 

The American Heritage Dictionary defines "Bodybuilding" as 
"The process of developing the musculature of the body through spe
cific types of diet and physical exercise." Technically, and for the pur
poses of superficially defining the term bodybuilding, that is accu
rate. Nevertheless, your typical bodybuilder might almost certainly 
offer a more assertive and definitive characterization that would in
clude rigorous training regimens and fierce stage competitions. Of 
course, this in no way suggests any level of exclusivity of the term. 
Any person who regularly trains with weights, with the primary goal 
of reconstructing his/her body composition, can be referred to as a 
bodybuilder (which includes both genders). In this paper, however, 

I will attempt to explore a broader and much more progressive defi
nition that encompasses, among other things, a subcultural lifestyle 

commonly lived by many people around the world who call them
selves bodybuilders. First, however, a basic understanding of the sport's 
fundamental dynamics, that are vastly different from the approach to 
fitness by the general population, is necessary. Some distinctive cul
tural norms such as body shaving (both women and men), style of 
dress, and jargon are cornerstones of the lifestyle and will be explored 
in this paper. The basic sport dynamics to be covered include train

ing goals, nutritional approach, judging criteria, and contest prepara
tion rituals. 

Training Goals 

One could argue that the socialization of our everyday lives and 
activities often leads to superficial logic that allows us to think that 
the more muscular we look, the more we should be able to lift. Un
fortunately, bodybuilders themselves, in an effort to obfuscate their 

trade, sometimes perpetuate this notion. This in part explains why 
some of the most common questions asked of bodybuilders are "How 
much can you bench?", or, "How long should I work out?", or, "How 

would you do in a competition against "The Rock?" 

Compared specifically to competitive bodybuilders, the standard 
of fitness among the general public is much lower. Even celebrities 
like Janet Jackson that are heralded as "most physically fit" or "best 
bodies" fail to fir the aesthetic and structural mold of a quintessential 
bodybuilder. This illustrates the specificity and technicality of body
building, necessary distinctions to alleviate the notion that anyone 
with decent shape can jump onto the competitive stage. This, on the 
other hand, is not an attempt to exclude the potential of decent, av

erage physiques from becoming competitive bodybuilders, only to 

clarify that there is a difference, one that could easily explain the 

bodybuilder's approach to training. 

The first and most important goal in a bodybuilder's training is 

muscle development. This has much more to do with sustained nu
trition than lifting weights (see Nutritional Approach). As most people 
with training experience know, weightlifting only facilitates the break
down of muscle tissues. It is important, however, to train and de
velop equally every single body part in the anatomy, from chest to 
forearms, from calves to erectors. This provides an accentuation of 
body symmetry, which is a major judging criterion. There is not a 
great emphasis put on the amount of weight used. The least amount 
of weight required to produce the desired training effect (thorough 
fatigue of the target muscle within 3 to 4 sets of 12 to 15 repetitions) 
is the amount that is generally used. Rest periods are as short as 

possible to prevent full recovery between sets. The reason for this has 
to do with the recruitment of new muscle fibers. The longer the 
muscle has to recover, the more likely the same fibers are used to 
reproduce the movement, which decreases the overall amount of fi
ber breakdown. Since the idea is to maximize training periods, this is 
not considered good. 

If, however, the muscle is not given enough time to recover, it is 
forced to recruit more fibers to reproduce the same movement and 
therefore causes a greater overall muscle fiber breakdown. This type 

of training is done year-round with periodic rest segments in an ef
fort to build a preponderance of muscle and muscular development. 

Nutritional Approach 

The bodybuilder's approach to nutrition can be divided into two 
categories: pre-contest dieting and off-season nutrition. 

Pre-contest dieting 

The primary goal of this diet is to lose as much body fat as pos
sible by creating a negative energy balance for a sustained period of 
time. This averages between 12 and 16 weeks, depending on the 

body fat levels at the starting point. The goal is to maximize reduc
tion of body fat at the rate of 1/2 to 3/4 percent per week. This is 
done by a proportionate regulation of essential macronutrients (car
bohydrates, proteins, & fats) combined with an increase in activity. 
Fat is adequately supplied through dietary sources. There is enough 
dietary fat in the primary sources of protein, which should consist of 
the leanest sources of chicken, fish, steak, turkey egg whites and qual

ity protein powders. Carbohydrates are maintained at a level just 
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high enough to prevent a ketogenic reaction. If a ketogenic reaction 
were to occur, it could cause a severe loss of muscle (among other 
things), and in bodybuilding any muscle loss is counter- productive 
and, therefore, severe. A minimal amount of carbohydrates for a 
typical adult can range from 200-300 grams per day, spread through
out five or six meals. According to Phillips (1997) the most fre
quently used sources among bodybuilders are low glycemic carbohy
drates such as brown rice, pasta (protein enriched is excellent), oatmeal, 
cream of wheat, and a lot of fruits and vegetables. The importance of 
low glycemic carbohydrates is their ability to facilitate a gradual el
evation in the speed of the metabolism. Whenever high glycemic 

carbohydrates are used, the result is the release of insulin (a hormone 
released by the pancreas), which in turn slows down the fat-burning 
process. 

For extremely serious bodybuilders, protein intake remains the 
same all-year-round. Therefore, during the pre-contest stage, there is 
no major change in diet. Although the FDA recommends for ath
letes 1.6 to 1.8 grams of protein per pound ofbodyweight daily; body
builders usually opt for 1-1.5 grams of protein per pound of 
bodyweight per day. Thus, a typical 200-pound athlete should shoot 
for 250-300 grams of protein per day (divided into 5-6 meals). This 
approach is often criticized by general population nutritionists and 
physiologists and therefore warrants explanation. First, as Phillips 
(1997) notes, the widely accepted notion that amino acids, a group 

of compounds that serve as building blocks from which protein and 
muscle are made, can be classified simply as essential and non-essen
tial is not as exhaustive as it may seem, especially when it comes to 
bodybuilders. Phillips writes: 

Scientific experts of the NIH (National Institutes of Health) agree 

that this categorization is far too limited to thoroughly describe 
the ways in which amino acids are metabolized under various 
conditions (such as, constantly recovering from intense weight 
training exercise). Furthermore, there are at least four other amino 
acids (glutamine, taurine, alanine, and arginine) that could be 
described as 'conditionally essential' that may not be adequately 
supplied by the traditional sources of proteins like chicken, beef, 
or eggs"(l997, p. 164). 

This explains the role and importance of protein supplements for 
bodybuilders. He continues: 

Finally, there is no guarantee that all amino acids from the pro
tein you eat will be used to build new muscle. Where and what 

it's used for depends on current body needs. As bodybuilders, 
our principle concern is to make sure that our body has enough 
protein to rebuild muscle after intenseworkouts"(l997, p. 165). 

This, of course, is not an advocation of protein gluttony. It should be 
noted that once the body satisfies its need for protein with the amino 

acids necessary to rebuild muscle tissue and support the rest of the 
body's protein requirements (there are roughly 100,000 different pro
teins in the human body with various forms, functions and structures 
according to Martini (1998) ), the excess is broken up; the nitrogen gets 
converted to urea and excreted in the urine, and the carbon could be 
stored as fat (especially on a high-calorie diet) (Phillips, 1997). 

Lastly, because of the very limited foods sources, during this pre-
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contest nutrition phase, a multi-vitamin/multi-mineral is used. This 
explanation, once again, underscores the need for a deconstruction 
of the ways in which the general public and the academy thinks about 
the usual approaches to fitness and bodybuilding nutrition. 

Off-season nutrition 

There is not a traditional approach to off-season nutrition, other 

than an effort to keep an adequate protein intake. Some bodybuild
ers feel comfortable carrying a much higher level of body fat while 
others opt to stay relatively lean in the off-season. The use of supple
ments, however, is no longer as necessary because of the wider variety 
of food sources from which bodybuilders are able to get sufficient 
nutrition. Regardless which approach is selected, there usually is an 
implementation of 1 or 2 "cheat days" per week in which the body
builder enjoys the culinary fast food cuisine usually only associated 
with the general public. Since the goal during the off-season is to 
build as much muscle as possible, an increased level of body fat is 

sometimes useful. Strength can generally be increased with the pres
ence of additional body fat, which allows the athlete to lift heavier 

weights, break down and rebuild more muscle tissue. The disadvan
tage to this approach is that it can sometimes require a longer period 
of pre-contest dieting to compensate. 

Judging Criterion 

This may be the most unintentionally obscure and misunder
stood area in competitive bodybuilding. If an individual consulted 
three different judges from several different governing sanctions, he/ 
she may get three different answers about the order in which the 
following characteristics should be prioritized: muscle symmetry, 

muscle size, muscularity, and conditioning. Nevertheless, they all are 
fundamental parts of the judging criteria. 

Muscle Symmetry 

This is the natural structural curvature of the body, the ways in 
which the origins and insertions of the muscles are accentuated in an 
aesthetically pleasing manner. This gives an advantage to those who 

possess a genetically inclined, classic anatomical shape that includes a 
wide back, broad shoulders, tiny waist, big quadriceps and propor
tionate calves. 

Muscle Size 

Hence, the name "Body-BUILDING". This alludes to the overall 

development of each muscle, from the largest to the smallest, in an 
effort to bring about complete balance. Lack of equal development 
could essentially cause the bodybuilder to be penalized by being judged 
lower than an athlete with not quite as good symmetry but better 

development. Such judging discourages the practice of over-empha
sizing well-developed body parts and neglecting not-so-developed 
ones. This also demonstrates the connection between each of the 
judging criteria. 

Muscularity/Hardness 

This simply demonstrates the physiological knowledge of the 
athlete, as it is merely an appearance-enhancing tool. Hardness is the 
appearance of the muscle pressing against the skin, also referred to as 



"fullness". The look of hardness or fullness is absolutely predicated 
on a temporary manipulation of carbohydrates, water and ion bal
ance (see Contest Prep Rituals). Although this is no real measure of the 
other three criteria, it could, however, cost a placing if an opponent 
appears "harder". 

Conditioning 

The expression of being "in-shape" (see Glossary of Bodybuilding 
jargon, Appendix B, for various bodybuilding terms) is a reference to 
conditioning or muscular definition. Conditioning refers to the body 
fat percentage of the athlete. The ideal competition percentage is 2-
4%, depending on the somatotype (body type) of the athlete, facili

tating a maximum accentuation and visibility of each of the other 
two connected judging criteria. The better the athlete's condition, 
the more readily visible are the starting and ending points of muscu
lar development, muscular symmetry and muscular definition. This 
type of conditioning is achieved by adhering to a strict "pre-contest" 

diet (see Nutritional Approach) and prolonged low intensity cardio
vascular exercise, of which amounts vary among athletes. 

Conditioning is a major source of training confusion for those 
in the general population wanting to get "cut-up" (and sometimes 
even for bodybuilders). The physiological science behind condition

ing rests on the capacity of the three different energy systems in the 
body responsible for converting chemical energy to mechanical en
ergy. This process, described in such books as Frederic Martini's Fun
damentals of Anatomy and Physiology, explains how the ATP-PC, 

the anaerobic glycotic, and the oxidative systems all produce energy 
through different primary fuel sources, all of which come from food 
intake. The oxidative energy systems' principal source of fuel is fatty 
acid, which is what we are concerned with during this phase of train

ing. The condition for using this energy system is one that requires a 
"steady state" of cardiovascular activity or, quite simply, low intensity 
cardio done for duration rather than speed or distance. This maxi

mizes body fat mobility and urilization, while minimizing the risk of 
catabolism (a condition that could occur when the body uses protein 
for energy rather than for its intended purpose of muscle building) 
that could occur when the body is in a sustained negative energy 

balance. 

Contest Prep Rituals 

Some people who are extremely impressed with the look of a 
bodybuilder on stage will often ask, "Why don't you look like that all 
of the time?" Quite simply put, the look that bodybuilders achieve 
on stage and in pictures is not sustainable for prolonged periods of 
time. This, however, does not mean that it is impossible to maintain 

a high level of physical fitness year-round, only to point out that 
there are certain physiological maneuvers necessary to experience the 
contest "peak'' that cannot be sustained. For example, an anatomy & 

physiology course teaches about the body's constant effort to estab
lish and maintain homeostasis. That is, whenever the body sensed a 
drastic change in any physiological aspect of normal functioning, it 

would immediately begin taking necessary steps to re-establish nor
malcy. Therefore, the most important pre-contest manipulation, 
which involves stimulating the release of a naturally occurring hor-

mone called aldosterone through a drastic change, will most likely 
dissipate within 24 hours, bringing into play a critical element of 
timing. Aldosterone is a hormone released by the adrenal cortex that 
regulates the salt and water balance in the body. If the body recog
nizes a shortage of sodium, it releases aldosterone, which causes a 
retraction of fluid release in an effort to conserve remaining sodium, 

and gives the appearance of an exaggerated tightening of the already 
thinned skin and full muscles. Therefore for this effect, sodium is 
usually minimized the day before the contest. 

Most contests take place on Saturday. By the time an athlete 
gets to the day before the contest, he/she should already be at desired 

body fat levels, which usually range between 2 and 4% (see judging 
Criterion/Conditioning). At this point, metabolism is at its peak, and 
the muscles are semi-depleted. In order to get the desired look for 
stage competition, the athletes must do several things aside from the 
aldosterone effect. First, in order for the muscles to overcome deple
tion and create a look of fully nourished muscles that push against 

the already thinned skin (a condition achieved through the pre-con
test diet), an increased amount of high glycemic carbohydrates must 
be consumed. This is a strategic metabolic manipulation that causes 
the metabolism to slow down and allow the storage of glycogen in 
the muscles. This process is called overcompensation, or "carbing
up", and is enhanced with an increase in water consumption. Since 

it takes approximately 20 hours for carbohydrates to be converted to 
glucose, the process of overcompensation must begin that Friday. 
During this phase, there is, however, a concern for the possibility of a 

"spillover." Spillover can occur when the overcompensation process 
is rushed, and too many carbohydrates are ingested much faster than 
the actual rate of glucose to glycogen conversion and can cause a 

bodybuilder to look bloated and undefined. As a result, many begin
ning amateur competitive bodybuilders wind up either spilled over 
or depleted at contest time. Only the most experienced athletes can 

effectively employ the proper balance after years of trial and error. 

SO WHAT? 

Even more important to some than the definition and dynamics 

of bodybuilding is perhaps the question of why this topic is even 
worthy of intellectual exploration. While there are surely alternative 
analyses, the prospective underlying benefits of not only exploring 
such a culture but, also the larger scale implementation of its best 

virtues, could quite possibly alter socially and culturally ingrained 
rituals to fitness and bodybuilding. If the general population would 
engage in healthy practices like reading food labels and developing a 
strong sense of nutritional literacy, the benefits would be an increase 
in the overall quality of health and lifespan of the average person as 

well as a global decline in the health care costs and deaths related to 
poor health and inactivity. Such behavioral modifications are all le
gitimate examples of what this kind of exploration could produce. 
This study is therefore absolutely warranted in a day and age when 
inactivity, obesity, heart disease, and many other preventable health

related illnesses threaten to jeopardize the health and well being of 
Western Civilization, and indeed the world. However, before the 

bodybuilding community is able to engage the larger culture with its 
unique and substantive approach, it is important for the bodybuild-
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ing culture itself to confront and transform the self-defeating prac

tices of its own marginal existence. 

The origin of the current state of competitive bodybuilding 
(which has become the most definitive practice within the culture), 

and the circumstances that facilitated its evolution into what would 

eventually become a way of life that included a distinctive style of 

dress, cultural jargon, demographical residence, and patterns of be

haviors and beliefs began shortly after the end of World War II. 

Founded by Ben and Joe Weider in Montreal, Canada, in 1946, 
the International Federation of Bodybuilders (IFBB) was one of the 

first organizations to officially sanction competitive bodybuilding. Al

though there were other organizations like MU (Amateur Athletic 
Union), NABBA (National Amateur Bodybuilders Association), 

WABBA (World Amateur Bodybuilding Association) and WBBG 

(World Bodybuilding Guild), they all either quickly disintegrated or 

were simply marginalized by the market domination of the IFBB. As a 

result, the IFBB has grown into the largest and most powerful organi

zation in the world that sanctions the sports of bodybuilding and fit

ness. This distinction essentially gave the Weiders unprecedented ac

cess to certain global mainstream markets (department stores includ

ing Wal-Mart, Target and, K-Mart) and the ability to monopolize the 

image and direction of the entire bodybuilding and fitness industry. 
The current Weider organization is so far reaching and sophisticated 

that it easily rivals the structure of elite corporate organizations, "selling 

and distributing products in 85 countries through over 60,000 retail 

outlets" (Wieder.com, parl). With such wealth-generating capital like 

Weider sports equipment, numerous monthly fitness and bodybuild

ing magazines, Weider sport nutrition supplements, the Weider Col

lege of Bodybuilding, the Weider sports clothing line and much more, 

the Weider name is the most recognized in the industry. Furthermore, 

Ben Weider, who is the president and most involved of the two broth

ers, has established academic, social, and political ties that include "ex

tensive research and progressive theory on the last days of Napoleon 

and the creation of the International Napoleonic Society, which pro

vides financial support and scholarships to research" 

(Napoleonicsociety.com parl, 2,3). He has received countless awards 

that include a lecture invitation to NATO and a nomination for the 

Nobel Peace Prize. And, as a best selling author, Weider has helped 

create the Weider legacy, which is well deserved and forever preserved 

in the history of bodybuilding and fitness. 

Surprisingly enough, despite the prominence and virtually un

challenged domination of the Weider organization, the sport and 

culture of bodybuilding still exist today in relative obscurity in com

parison to mainstream sports like baseball, football, and basketball. 

The Mr. Olympia contest, which is bodybuilding's premiere annual 

event, has attracted a maximum of only 6,000 fans worldwide since 

its creation in 1965. If you think about it, can you ever recall seeing 

a report on ESPN about who won the latest Pro-Qualifier? Or, have 

you ever seen a physique analysis of the top bodybuilding champions 

on the "Best Damned Sports Show Period"? Or, how about a body

builder on the front of a Wheaties cereal box or Sports Illustrated 

magazine? Even in the day and age when some of the most tedious 

and vague sports like "Badminton" have Olympic Gold medal ath-
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letes, the sport of bodybuilding is not even part of the Olympic pro
gram. Whenever I discuss this dilemma, my colleagues and friends, 

many of whom have very little knowledge of bodybuilding, often 
agree with me. This is especially true of those who have witnessed 

the sacrifice, discipline, and effort that is integral to a bodybuilding 

contest preparation, not to mention the day-to-day regimented lifestyle 

that includes the healthy habits of exercise and good nutrition. The 

respect and admiration of the general public should demand that 

bodybuilding play a larger role in society, not only as an Olympic 

sport but also as a more relevant, visible and influential aspect of our 

everyday lives that endorses a high level of health consciousness in a 

time when obesity is an epidemic and inactivity has been officially 
classified as "sedentary death disease". 

The concerns that follow pose the inevitable question that origi

nally led to this research and forced even more profound questions. In 

a case where many cultutal habits are relevant to the larger global soci

ety, why has the culture and sport of bodybuilding been essentially left 

out of the mainstream? It seems like a contradiction of sorts, especially 

considering the positive attributes that could come from an expanded 

literacy of the bodybuilding culture. Why does Weider seemingly con

trol the direction and the fate of the culture's mainstream visibility? Is 

this another example of institutionalized isomorphism, where those 
who set the context of an environment can ultimately determine its 

course without any accountability from the bottom up? These are just 
a few of the questions that I will attempt to answer. 

WHY HAS THE CULTURE AND SPORT OF BODYBUILD
ING BEEN LEFT OUT OF THE MAINSTREAM? 

This question has several answers that will be explored. The 

first and most powerful argument is, in the minds of many, the most 

obvious one. In fact, I have characterized it as the "Achilles' heel" of 

the Weiders' version of bodybuilding and strongly believe that it will 

eventually become the organization's undoing. This is also the source 

of what in recent years has developed into a sort of civil war within 

the culture: the prevalent, routine, and even systematically encour

aged use of performance enhancing drugs. This legacy of drug usage 

has not only been a routine part of the culture among amateurs, pro

fessionals, competitors and non-competitors since the beginning of 

sanctioned competition, but also has evolved in terms of the types 

and the amounts of drugs used. This change was a direct response to 
the increased demand on the athletes to push the aesthetic envelope 

in order to remain competitive (which required higher dosages and 

more potent drugs) and to a massive effort to create a climate of 

plausible deniability by top IFBB administrative officials in the event 

any of the most highly profiled and closely associated athletes were to 

become targets of an investigation. They could simply say they didn't 

know, while continuing to inconspicuously encourage such usage 

through things like preferential sponsorships, contest placings, and 

media coverage. This effort is additionally strengthened by a very 

compelling fact, which further demonstrates the Weider level of con

trol. Historically, as well as presently, out of the top 20 IFBB body

builders (those who place the highest in contest, are seen most often 

in bodybuilding magazines and on advertising posters, and receive 

the most lucrative sponsorship and endorsement contracts), up to 



95% are Weider athletes! In other words, they are under contract 
with the Weider organization to train and compete in its contest. 
None of them have sports agents; none have independent managers; 
none have negotiating power. They essentially have to take what is 
offered to them, which is subject to yearly adjustment based on their 
Mr. Olympia placing. 

From 1965 until 1990, during the days of the more popular 
enhanced bodybuilders like Arnold Schwarzenegger, Frank Zane, 
Sergio Olivia, Lou Ferrigno, and others, performance-enhancing drug 
usage was routinely practiced but to a much lesser extent, and sur
prisingly enough, was not yet illegal. It was not until 1990 when 
Congress outlawed performance-enhancing drugs, that the practice 
essentially went underground and measures to conceal the usage had 
to be created. Interestingly enough, the dominant mode of decep
tion from 1990 to the present has been simple denial, with very elabo
rate yet superficial cover-up strategies. Of these strategies, one of the 
most notable practices is the effort to disguise the use of what has 
become the three most frequently used pharmaceutical grade drugs 
in bodybuilding: insulin, growth hormone, and testosterone; all of 
which are anabolic hormones produced by the body, and with the 
exception of insulin, decrease in natural production after a certain 
age. To offset, and in most cases exceed, this natural decrease, these 

drugs are often injected in six to eight week cycles at a dosage of 4cc 
to 6cc per day. Long-term practice can cause severe damage to inter
nal organs, especially those organs that are biologically designed to 
limit hormone production with age, like the liver, pancreas, and tes
tes (Martini, 1998). Nevertheless, this has become the easiest way to 
attempt to deny drug usage simply because these are not steroids. 
They are synthetically enhanced hormones usually taken from ca
davers, or obtained from cattle breeders in the case of growth hor
mone. Sold on the black-market and illegal, nonetheless, the prac
tice allows enhanced bodybuilders to answer truthfully when asked 
by the uninformed public, "Do you use steroids?" Furthermore, since 

these drugs are in fact naturally occurring, that is to say, naturally 
produced by the body, they have become virtually undetectable in 
possible drug tests should the organization and its athletes ever come 
under public scrutiny, a case that is highly unlikely given the public's 
current disinterest. Moreover, since the possession of these drugs 
without a prescription is illegal, overseas doctors loosely associated 
with the IFBB sometimes provides a "prescription'', a practice reserved 

for the top athletes who can afford the cost, and are most valued by 
the organization. DEA agents usually easily arrest the others, who 
are then left to fend for themselves. 

Unfortunately, knowledge of such widespread usage historically 

has been accepted among bodybuilders and fans and is pervasive 
enough to affect and become the norm within the IFBB and its ama
teur affiliate, National Physique Committee (NPC). In short, the 
NPC is to the IFBB what the NCAA is to the NFL or NBA. The 
extent that such drug abuse has become the norm is glaringly obvi
ous in events as simple as the NPC's annual contest schedule. As the 

NPC lists the tide of its contests, the promoters, and the regions 
where they take place, some tides are boldly touted as a NATURAL 
contest, even though that claim can be easily discredited. In any 

event, even to the lay observer, this would suggest that the other con
tests listed are not natural. No one within either organization is will
ing to explain something as simple as the disparity in the labeling in 
the contest because, as I mentioned before, it is understood within 
the bodybuilding community. And so it, as well as many other ques
tionable practices, continues to exist, along with a level of arrogance 

exuded by the Weider organization, which seems to be thoroughly 
unconcerned with any attempt to undermine its stature, and chal
lenge the status quo, at least not from within the organization. Addi
tionally, there is not any evidence that authorities are at all concerned, 

perhaps because comparatively, the sport does not generate the pub
lic interest or revenue of baseball, football or basketball. 

Given those circumstances, Weider might actually have had a 
reason to be unconcerned . . . until now. Being that the Weider orga
nization had been the dominant entity within the sport and culture 
of bodybuilding, as I mentioned before, the organization has essen
tially been able to control direction of the sport and culture. Most 
athletes and fans wanting to become bodybuilders, and wanting to 
follow the sport, quite naturally are attracted to the largest and most 
visible organization. They unfortunately also succumbed to the te
nets of drug usage with the logic that this was the only way to make 
it in the sport. Eventually, the rationale would be challenged, at least 
in terms of athletic authenticity. Although all those within the body
building community wanted to see the sport transition into a main

streams sport, there was a deep and divisive concern as to how the 
sport would be represented in the mainstream, which marked the 
beginning of a different type of movement. 

Earlier, I mentioned a sort of civil war within the bodybuilding 
culture. There is a relatively new and somewhat progressive move
ment within the culture. In recent years, there has been an emer
gence of natural bodybuilding sanctions and federations as a counter
cultural response to the stigma associated with the sport and culture 

of bodybuilding. Although not quite as established and influential at 
this point as the IFBB and NPC, these emerging organizations pro
vide a forum for competition for those who choose not to be drawn 
into the patterns of isomorphism while still maintaining a passion for 
the sport and its culture. In other words, this group of natural. body
building enthusiasts essentially saw the sport and culture of body
building in a grand theoretical context. The admiration, passion and 

respect for the sport and culture far outweighed the need for personal 
accolades and recognition. Furthermore, other primary factors in
volved in this movement were not only the desire for the sport to be 
recognized on a global scale but also the need for it to be respectably 
represented. The World Natural Bodybuilding Federation (WNBF), 

the International Natural Bodybuilding Federation (INBF), the Natu
ral Bodybuilding Foundation (NBF), and the National Gym Asso
ciation (NGA) are just a few examples of those organizations that 
have made a commitment to sanctioning bodybuilding competition 
without allowing the use of any muscle-enhancing, thyroid-stimulat
ing, water-excreting, growth-inducing drugs, naturally occurring or 
otherwise. 

As I mentioned before, this was in part a response to a 52-year 
effort by the IFBB to the IOC (International Olympic Committee) 
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to have bodybuilding in the Olympics. While the concept of body

building in the Olympics is a great one and fully supported by those 

in the natural bodybuilding community, the type of athletes (drug 

enhanced) that is normally associated with the Weider organization 

is absolutely unacceptable! The idea of having enhanced bodybuild
ers on a global platform, essentially representing the entire sport and 

culture of bodybuilding (since the general public does not readily 

distinguish between the two types) is a terrifying thought . .. and al
most happened. Furthermore, this close encounter illustrates the di

rection of the sport (possible global embarrassment of the entire sport), 

if the Weider trend continues to go unchallenged. 

On January 30, 1998, the IOC, under the leadership of Juan 
Antonio Samaranch, gave the IFBB first provisional, then full Olym

pic recognition for 2000, in complete and absolute contrast to the 

wishes of his predecessor, Lord Killanin, who, when faced with the 

same decision in 1978, responded, "Over my dead body!" 

(Getbig.com). This change in policy undoubtedly had to do with 

the social, political, and economic influence of the Weider organiza

tion that I mentioned earlier. Shortly after receiving full Olympic 

recognition, the organization publicly stated their intention to peti

tion the IOC in order to participate as a demonstration sport in the 
2004 Olympic games. Mr. Samaranch's 2001 retirement led to the 

election of a new IOC president, Jacques Rogge, who quickly and 

quietly revoked IOC's Olympic recognition ofWeider's organization 

and the IFBB's efforts have since disintegrated. This incident is note

worthy because the effort to have bodybuilding as part of the Olym

pic program should continue; nevertheless, only lifetime natural ath

letes should represent the sport. 

THE FUTURE OF BODYBUILDING 

One of the monumental challenges for the bodybuilding com

munity is the task of deconstructing the traditional psyche regarding 

standards of fitness excellence as it refers to physical appearance, fit
ness goals, and general nutrition. Reconstruction of the bodybuild

ing myth is not only necessary for the lay community but for the 

medical and academic communities as well. A new approach to teach

ing bodybuilding and fitness in colleges and universities is certainly 

warranted and there seems to be evidence that the food pyramid is no 

longer adequate. 

The second most compelling argument regarding bodybuilding's 
disconnect from the mainstream, aside from the drug issue, has to do 

with perceptions of commercial interest in the sport, (an effort to ex

plain the general public's ambivalence toward bodybuilding) . To the 

lay observer, a pre-judging physique comparison is as confusing as a 

Leonardo Da Vinci painting is to an untrained art critic. The general 

public simply does not know what it looking for, or at, nor does it 

understand the criteria by which the athletes are judged (see Dynamics 
of the Sport) . Although this argument has some merit, it is not very 

strong as evidenced by other previously secondary sports such as go!£ 

The world's response to Tiger Woods discredits the notion that an un

informed public remains uninterested. Furthermore, I would argue 

that the effect of the public's attraction and its willingness to learn the 

sport is much more a result of how intriguing the athletes are than how 

intriguing the sport is. Golf was hardly a new sport, but the allure of a 
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youthful, charismatic, humble, black kid who dominated a historically 

white and older-generation sport had much more to do with increased 

publicity than anything else. Can you imagine ifTiger Woods had 

been a woman? Speaking of women, consider the impact that Venus 

and Serena Williams have had on the sport of tennis, it too having 

been a secondary sport until their arrival. Furthermore, such popular 

surges are not exclusive to sports. Until Emeril Lagasse came along, 

cooking shows had commanded mediocre ratings at best. Now, with 
his enthusiastic personality, his love and passion for cooking, and his 

trademark "BAM!" and "Kick it up a notch!," his show has become the 

anchor for an entire network. 

I believe the same type of transition is possible with bodybuild

ing. With the systematic and permanent elimination of drug en
hanced bodybuilders, governing sanctions, and subsequent stigma, 

coupled with the rise of charismatic natural bodybuilders who are 

able to not only effectively articulate the ways and benefits of the 

culture, but to manifest those beliefs through personal examples, I 

truly believe people would become interested and involved. This is 

not some idealistic romanticized hope that everyone in the world will 

become bodybuilders, but simply a reference to how the example of a 

Michael Jordan could inspire one to elevate his/her effort in a casual 

game of basketball. In that particular context, I truly believe a greater 
visibility and awareness of the virtues of the bodybuilding commu

nity could inspire a larger scale, more effective approach to health in 

general. Unfortunately, under the status quo, the sport and its cul

ture are too closely associated with drug usage; the general public 
would as a result be hard pressed to believe that anyone could play 

like Mike without rocket shoes (cheating), or look like natural body

builders without drugs (cheating) . This is the dilemma that plagues 

and stifles the bodybuilding community today. The problem that 

plagues the general public, however, is not ignorance as much as the 

desire for a "quick fix" rather than a lifestyle change. Bodybuilding, 

unlike the pervasive Western culture of instant gratification, is not a 

sport or culture of instantaneity but rather one of perseverance and 

commitment, which can serve as a foundation for all other areas of 

our lives. 

CONCLUSION 

As a scholar, bodybuilder, and fan, I believe it is not only a true 

disservice to bodybuilding but to sports in general that the current 
stifling conditions within the bodybuilding community exist and go 

virtually unchallenged in a sport that has such enormous potential 
relevance. Furthermore, with the current discoveries of drug usage in 

baseball, there seems to be an unfortunate trend within the entire 

sports industry that threatens to dishonor the very foundations that 

we find so inspiring (See Appendix A, George Will commentary) . 

In a more comprehensive study of this topic that will be under

taken at the thesis level, I will address in detail the detrimental effects 

of each of the aforementioned drugs, and conduct an in-depth theo

retical analysis regarding questionable patterns of behavior. I will 

also offer a long-term, progressive policy solution that could restruc

ture the entire sport of bodybuilding, thus allowing it to co-exist with 

mainstream sports in a much greater and nobler capacity. 



Appendix A 

The following remarks by political commentator George Will about the effects of drugs in sports were made shortly after the public 

disclosure about drug usage of several popular baseball players: 

"It's back in the news again. Athletes using performance-enhancing drugs. Two ex-players, Ken Caminiti and Jose Canseco, say steroid 

use is rampant in baseball. They probably are exaggerating the extent but certainly steroids are used. Baseball players are not the only athletes 

to try to gain a competitive edge through secret chemical advantage, and steroids are not the only chemicals being used. Steroids can dramati

cally increase your muscle mass. They can also kill you, injure your liver, heart, and sexual capacity. But even if steroids and other drugs did 

not injure the users, they still injure sports, and here's why: When sprinter Ben Johnson surreptitiously used steroids he probably improved his 

performance, but he certainly devalued it. He did so by gaining an advantage that his competitors could match only by breaking the rules and 

risking their health. An athletic contest is supposed to declare a winner among participants competing under identical rules and conditions. A 

participant, who trains harder or more intelligently, earns an advantage. By lifting weights and eating spinach he enhances his body's normal 

functioning. But certain kinds of chemical infusions into the body, such as steroids, cause the body to behave abnormally. The difference 

between success and failure at the highest levels of athletic competition can be razor thin. And the huge financial rewards of success powerfully 

tempt young athletes to risk their health to attain glory, which is why there must be rules against such chemicals, and the rules must be strictly 

enforced by appropriate testing. Otherwise, sports will not be a drama of people performing well but a SPECTACLE OF BODIES PRO

PELLED BY CHEMICALS! Sports should be a triumph of character, not a triumph of pharmacology. Otherwise, someday kids will ask 

athletes, 'May I get the autograph of your pharmacists?"' 
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AppendixB 

Glossary of Bodybuilding Jargon 

As with any subculture, there is a certain vernacular used. Here are examples of some of the words and terms, and their meanings, that are used 

in the bodybuilding culture. 

Bitch Tits: A condition in which female-like breasts develop in a 

male bodybuilder. This can occur when too much testosterone is 

used and is converted to estrogen. Can come from overuse of the 

over-the-counter dietary supplement called "andro" or, most often, 

from the injected synthetically enhanced hormone testosterone. The 

official medical name is Gynecomastia. 

Bulking up: Gaining bodyweight by adding both fat and muscle. 

Burn: The burning sensation in a muscle that comes from lactic acid 

build up. 

Cap: The deltoid muscle of the shoulder, which can be divided into 

front, middle and rear heads for training. 

Cheat Reps: When muscle fatigue begins to set in, or the weight is 
too heavy and momentum is used to assist in the movement. 

Circuit Training: A workout technique in which the person goes 

quickly from one exercise to another with minimal rest in an effort to 

gain an aerobic benefit in conjunction with strength gains. 

Cutting up: Stripping the excess body fat while retaining maximum 
muscularity. Also called "ripped" "shredded" or "sliced." 

Cycle: A length of time set aside for specific types of training whether 

bulking up or getting shredded. Also called periodization. Another 

meaning is taking one or more specialized supplements (or steroids) 

for a specific time. 

Definition: Extremely low body fat coupled with superior separa

tion and vascularity; the physical manifestation of"dialing in." Ad
jectives used to describe this desired state include "ripped," "cut," 

"striated," "shredded." 

Dialing in: The process of training and dieting to get shredded for a 
contest. Adjectives include "on the money," "peaking." 

Flat: Describes muscles that have lost their fullness, usually caused by 

over-training, or lack of nutrients and water. 

Forced Reps: Additional repetitions of an exercise performed with 

the help of a partner when you are unable to do them on your own. 

Freak: Anyone with inhuman size or disproportional muscles. The 

person who makes you stare. (The current IFBB Mr. Olympia, Ronnie 

Coleman, is a freak.) 

Full: The appearance of muscle pressing against the skin. The best 

competitive bodybuilders are able to look simultaneously full and 

shredded. 

Glutes: A shortened version of gluteus maximus, the largest muscle 

in the body forming each of the human buttocks. 

Guns: Another word for biceps. Other slang words include pipes, or 

pythons. 

Hardbodies: Women who are very toned and good looking, with an 

excellent physique, top of the line fitness competitors. 
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Isolation: A technique that focuses work on an individual muscle 

without involving any secondary muscles or movement. This is de

signed to provide maximum shape to the muscle. 

Juice/Juicing: Meaning anabolic steroids or drug-enhanced bodybuild
ing. Other slang words are "sauce," "gear," or "roids." 

Lats: Refers to the latissimus dorsi, which in Latin translates to 
"muscles of the back". 

Lean Body Mass: Fat-free body mass, comprised mostly of muscle. 

Lean body mass is the primary determinant of the body's basal me
tabolism (calories you burn at rest). 

Mass: Size and lots of it. If you train hard and eat right, you can add 
muscle. A growing bodybuilder's favorite word. 

Muscle Confusion: A technique used to counter the stagnation in 

growth once the body begins to adapt to the training program. To 

continue to make progress, one should make some changes in one's 

program. 

Negatives: The act of slowly lowering a weight against gravity and 

under control. 

Peak: As a bodybuilder prepares for a contest, he/she cuts body fat to 

an unusually low level to bring out that look that can be maintained 
for only a short period of time. 

Pump: The look and feel of muscles engorged with blood as a result 

of intense exercise. 

Pyramiding: The act of increasing your poundage while decreasing 
your reps on successive sets. 

Ripped: A condition of extremely low body fat with superior separa
tion and vascularity. 

Rep: Moving a weight through a range of motion and back again. 

Short for repetition. 

Set: A unit of exercise measurement consisting of a movement that is 

repeated a desired number of times (3-4 sets) 

Six Pack: Abdominal muscles so well developed and defined that you 

can see the separate muscles under the skin. Another word is wash

board. 

Skull Crusher: The laying triceps press free weight exercise. 

Spot: To stand guard while someone performs a set with heavy weights. 

A spotter's duty is to prevent injury in case someone cannot finish his 

or her rep. 

Stacking: Usually mixing more than one supplement or anabolic drug 

together. 

V-Taper: A person with big shoulders and a small waist. 

Vascular: The visible veins of a bodybuilder as a result of exercise and 

low body fat. 
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The Effects of Temperature Variations on the 741 Operational Amplifier 

Nicole Campbell 

Mentor: Dr. Ronald L. Carter, Department of Electrical Engineering 

ABSTRACT 
This paper describes the simulation and characterization of the LM74 l operational amplifier (op-amp) for the purposes of designing the next generation high 
current analog bipolar junction transistor amplifier. Using the transistor models provided by National Semiconductor Corporation, the effects of temperature 
on the transistors are analyzed by simulating in CadenceO the input stage and output stage of the LM741 operational amplifier (op-amp). Furthermore, the 
LM7 41 op-amp is simulated in a voltage follower configuration in order to analyze the influence of temperature on the amplifier: to show the variation of the 
output voltage with temperature and to analyze the gain of the amplifier. 

INTRODUCTION 

The cornerstone of any integrated circuit amplifier design is to 
ensure reliabiliry and functionaliry. As a consequence of the com
plexiry of amplifier designs, there are subtle weaknesses and flaws 
that predispose the amplifier to failure. In the case of the LM741 
operational amplifier (op-amp), most of these failures are the result 
of temperature variations, thermal runaway, secondary breakdown, 

and emitter debiasing. 

The typical integrated circuit amplifier delivers power to the load. 
As a result of the delivery of this power, the output stage of the opera
tional amplifier (op-amp) causes the temperature of the integrated 
circuit to rise proportionally to the output power dissipated. Because 
the packaging and the silicon chip are good thermal conductors, the 

temperature increase is dissipated throughout the entire circuit. 

It is the intent of this study to characterize the LM741 opera
tional amplifier by simulating in Cadence® the different stages of 
the amplifier and observing changes in transistor function as related 

to temperature changes. Initially, a DC sweep is performed on the 
input stage to show the range of possible output voltage, amplifica
tion, and gain. In addition, the output stage will be analyzed by simu
lating the Class B and Class AB amplifiers with an emphasis on the 
removal of crossover distortion and the effect of temperature varia
tion on the output stage transistors. Lastly, the LM7 41 operational 
amplifier will be simulated in the voltage follower configuration in 
order to show gain and the variation of output voltage with tempera

ture. 

INPUT STAGE 

The design of the 741 operational amplifier (op-amp), found in 
Adel Sedra and Ken Smith's Microelectronics Circuits, is shown in Fig
ure 1. This design consists of three stages: the input stage, the sec

ondary stage and the output stage. The input stage consists of tran

sistors Q1 through Q,, with biasing performed by ~' ~' and Q 0 • 

Q and Q, transistors act as emitter followers causing high input re

sistance and providing differential input to Q, and Cli• which form a 
common base amplifier and provide the level shifting for the op
amp. Q5 through Q, and resistors R1 through R3 form the load cir
cuit of the input stage[3,8] . The transistors Q10 and Q11 form the 
Widlar current source. 
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Figure 1: The 7 41 operational amplifier. I REF is generated by Q11, Q12 

and R5 The input stage comists of transistors Q1 through Q7. Q11, Q111 Q12_. 

The second stage is composed of Qu? Q17 with Q138 acting as the active 
load. The output stage comists of the Class AB amplifier formed by Q14' 

Q20 and with biasing provide by Q,3A' Q18' and Q,9" This design of the 
741 op-amp is found in the Adel Sedra and Ken Smith's Microelectronics 
Circuits.[3] 

In creating the schematic for the input stage (Figure 2), which is 
simulated in Cadence®, a lmV sinusoid source at a frequency of 

lKHZ and two DC voltage sources equaling ±15 volts each were 
used. In order to simulate the input stage, the devices were chosen 

from the libraries in Cadence. For each device selected from these 
device libraries, a 'Parameters Attributes' screen opens. In this screen 
the user is able to set values such as voltage, frequency, and device 
area. The default value for device area is one. This value is used for all 

devices except transistors Q 4• Q20, and Q 3A, Q13B. The device areas 
for transistors Q 3A and Q 3B are one-fourth and three-fourths respec
tively. The device areas for Q 3A and Q 3B pnp transistors are one
fourth and three-fourths because the geometry of the transistors are 
such that the base and emitters are added in parallel forming a "col

lector ring". There are two parts to the collector ring. One part of the 
collector ring is facing one-fourth of the emitter periphery and col
lects the holes from that periphery. The second part of the ring faces 
three-fourths of the periphery. The npn transistor, model number 
Nl2W0021Al, and thepnp transistor, model number Pl2W0021Al, 

as well as all of the device models used in these simulations are sup
plied by the National Semiconductor Corporation. 

In the input stage, the bias current reference (IREF) is generated 
in the branch that is composed ofQ1 and Q12 transistors. Therefore, 



the bias reference current is a function ofV,,, V8E12, VBEll' VEE and 

resistor R5• IREF is 

IREF =(Vee - VBE12 - VBE11 +VEE)+ R5. (1) 

IREF' R5, provides the biasing for °"11 and the voltage developed across 

it biases °"1o· As such, it is essential that transistors °"11 and °"12 
operate properly in order to ensure biasing for the remaining sections 

of the amplifier. 

Figure 2: The input stage of the 7 41 operational amplifier. The input 
stage is simulated in Cadence with device models provided by National 
Semiconductor Corporation. 

When an input voltage DC sweep simulation is performed on Figure 

2, the range of the output voltage is shown in Figure 3. By simulating 

the transient response of the input and output voltage, the amplifica

tion provided by the stage, as well as the associated gain of 69 .2 db, is 

shown in Figure 4. 
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Figure 4: The gain associated with the input stage is 69.2 db. The input 
stage was simulated with a lmv sinusoid. 

In order to accurately evaluate the parameters that may affect 

the functionality and reliability of the amplifier, it is important to 

determine the influence of temperature on transistors in each stage of 

the amplifier. In power amplifier circuits, distribution oflarge amounts 

of power in the collector-base junction results in an increased junc
tion temperature. As a result, if the junction temperature, (T1), ex

ceeds the junction maximum temperature (TJMAX), which is berween 
150°C to 200°C, it may cause permanent damage to the transistor 

[1,3,5]. 

The type of modeling performed on all of the schematics is the 

SGP or Simple Gummel-Poon model. Though this model is simplis

tic and does not evaluate self-heating properties of devices, it can be a 

valuable tool in evaluating the influence of global temperature changes 

in a circuit. 

The influence of temperature variation on different transistors 

in the input stage is shown in Figure 5. It can be concluded from the 
results from Figure 5 and Table 1 that an increase in temperature 

causes the collector current of transistors °"11 and Q1 to increase, and 

the collector currents of Cli' Os' and Q,, to decrease from their opti
mum value at 27°C. When voltage drops occur in the base-emitter 

junction of a transistor, it can cause emitter debiasing, an extreme 

nonuniform distribution of current flow. Because a mere decrease of 
2mV/°C in the V8E of a transistor can cause emitter debiasing, the 

increase in heat to the input stage can cause some transistors to con

duct more or less current. The sections of the transistors that receive 

too much current are vulnerable to thermal runaway. The increase in 

collector current for transistors °"1 1 and Q1 causes thermal runaway 

in the amplifier and may result in emitter debiasing in the current 
mirror. The "hot spot", created by an increased flow of current through 

the hottest part of the transistor, causes stress in the transistor and 

makes the transistor vulnerable to electromigration and secondary 

breakdown [5-8]. 
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Figure 5: The effects of temperature variations on the collector current in 
the input stage of the 7 41 op-amp. 

Percent Change 
Transistor Current at 27°C in Current Slope 

(Input Stage) (µA) from 27°C (µA/"C) 

Ql 9.866 42% .023 

Q4 -9.698 44.4% -.026 

QB -18.77 38.5% -.043 

Q9 -25 40% -.053 

Qll 712 1.69% .067 

Table 1: Current values for the transistor at 27°C and the slope of the 
current change from -l00°C to 200°C 

OUTPUT STAGE 

The Secondary stage of the LM741 operational amplifier (op
amp) consists of the transistors Q,6, Q,7 , Q 138, and resistors Ilg and 
Ri· Q 17 acts as a common emitter amplifier with a 100-ohm resistor. 
A capacitor is connected in the feedback loop of the amplifier in 
order to provide frequency compensation. Q,6 provides a high input 
resistance to the second stage [3,8, 1 ] . 

a1i "R::S . ·-
. 'J"da! 

Figure 6: The output stage of the 741 op-amp simulated in Cadence 

The output stage of an amplifier (Figure 6) provides a low out
put resistance so that the output signal can be delivered to the load 
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without losing any gain. The transistors Q 14 and Q 20 have a device 
area of three each. The reason for the large areas of these transistors is 
that these transistors must carry large currents, while still maintain
ing beta when attached to a small valued resistor for the load. There
fore, the device geometry ofQ14 and Q 20 must be three times the area 
of the typical transistor in this circuit. The transistors Q,8 and Q,9 

provide a two V8E drop between the bases of Q,4 and Q 20 in the 
output stage of the LM7 41. The output stage of the op-amp consists 
of transistors Q, 4 , and Q 20, which are biased by Q 13A along with Q 18 

and Q.9. Transistors Q,8 and Q,9 together constitute a Class AB am
plifier [3,8, 1 ] . 

The Class AB amplifier is a modified version of the Class B am
plifier. The Class B amplifier (Figure 7) consists of two complemen
tary transistors connected in such a way that there is a time interval 
in which neither transistor is conducting (Figure 8). As a result, the 
Class B amplifier does not perfectly recreate the input signal. The 
distortion induced into the signal leads to a high content of harmon
ics in the output. 
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Figure 7: The Class B amplifier 
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Figure 8: The transient response of the Class B amplifier. This figure 
shows the crossover distortion due to the time internal in which neither 
tramistor in Figure 7 is conducting. 



By simulating the Class B amplifier in Hspice, a simulator en
gine in Cadence, one can conclude that the total harmonic distortion 
for this amplifier is 10.27% with predominant third and fifth har
monics. The Class AB has a total harmonic distortion of .332 % 
where the second harmonic is predominant. As a result, the Class AB 
amplifier (Figure 9) is often used as the output stage of amplifiers 
because of its extremely low total harmonic distortion (Figure 10). 
This lack of distortion is due to the biasing of the transistors, Q,4 and 
~0, so they will conduct during the cutoff region for the transistors. 

Figure 9: The Class AB amplifier (with a Darlington Pair configuration 
that provides biasing to eliminate crossover distortion) 
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Figure 10: The simulation of the output of the Class AB amplifier 
(showing a lack of crossover distortion) 
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Figure 11: The output voltage of the output stage (when the input 
voltage is a sinusoidal lOmV signal) 

In the output stage of the 7 41 op-amp, the output voltage for an 
input voltage of 1 Om V sinusoidal is shown in Figure 11 . If the out
put stage complementary transistors, Q 14 and Q 20, increase in tem
perature, it results in a temperature increase throughout the ampli
fier. Though the SGP model, simple Gummel-Poon model, is not 
capable of simulating self-heating of transistors, the results of the con
sequences of global heating on the output stage can be simulated. 
Therefore, the simulation of the influence of a temperature increase 
of transistors Q 14 and Q 20 is shown in Figure 12 and Table 2. This is 
done by performing a DC sweep of temperature in a range of-1 OQ°C 
to 2oo·c. 

As a result of the increase in Q 20 collector current and the de

crease in Q,4 collector current at temperatures above 27°C, ~o and 
Ql4 transistors are vulnerable to thermal runaway and emitter 

debiasing. Transistors Q, 8 and Q,9 provide the biasing for the Class 
AB amplifier, Q,4 and Q 20, to eliminate harmonic distortion in the 

output. Consequently, the drop in current in Q, 8 and Q, 9 may cause 
third and fifth harmonic distortions in the output voltage. 
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Figure 12: Simulation of the influence of temperature on the output 
transistors Q14, Q,0, Q 18 and Q,9 

Percent Change 
Transistor Current at 27°C in Current Slope 

(Output Stage) (mA) from 27°C (mAJ•C) 

Ql4 177 6.2% .016 

Q20 174 5.1% .016 

Ql8 19.02 26% -.026 

Q l 9 176 13.6% .13 

Table 2: The influence of temperature changes on the output stage of the 
op-amp 

VOLTAGE FOLLOWER 

In order to analyze the influence of temperature on the amplifier 
gain, and the output voltage, the schematic for the voltage follower 
configuration for the 741 operational amplifier (Figure 13) is simu
lated in Cadence®. 
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Figure 13: The voltage follower configuration of the 7 41 operational 
amplifier 

The transient and AC analysis (Figure 14) shows that the circuit 

performs as a voltage follower with a gain of 1 and a 3-db bandwidth 
of 83MHz. The variation of the output voltage and input voltage in 
respect to temperature is shown in Figure 15. The decrease in the 
output voltage at temperatures above 27°C indicates that global heat

ing of the amplifier can have significant consequences on the output 
voltage. Therefore, temperature compensation schemes must be de
signed to eliminate the influence of temperature on the individual 
stages of the amplifier. 

741 testtemp schematic : Jul 24 13:16:53 2002 
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Figure 14: The transient and AC response of the voltage follower 
schematic. This figure shows a gain of I and a 3db bandwidth of 83MHz. 
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CONCLUSIONS 

This paper has addressed the issue of reliability and functional
ity of the 741 operational amplifier (op-amp) as related to tempera
ture variations. In the input stage, it was observed that that the cur
rent mirror is very sensitive to temperature variation. If the input and 
output part of the current mirror are at different temperatures, the 

current varies greatly causing the current mirror not to perform prop
erly. The gain associated with the input stage is 69.2 db. The output 
stage transistors Ql4 and Q20 collector currents are also affected by 
temperature increases in the circuit. The output stage consisting of a 
Class AB amplifier also shows changes in current with temperature 

variation. The voltage follower configuration displayed a gain of 1 
with a 3-db bandwidth of 83MHz. The variation of output voltage 
with temperature demonstrates the affect that temperature can have 
on the function of the amplifier. 

The next steps in designing the 7 41 operational amplifier are to 
simulate the 7 41 operational amplifier in the inverting amplifier con
figuration to observe any changes in transistor gain, bandwidth or 
slew rate with temperature. The 7 41 should also be simulated with a 
temperature gradient to see the influences this has on the transistors. 
A simulation of the different driving loads for the op-amp needs to 
be studied. This simulation is important because when the amplifier 
drives a load of eight to twenty ohms, high current in the output 
stage might cause some problems with the amplifier operation. Fi
nally, temperature compensated current sources schemes must be 
added to the amplifier. 
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University Student Mobility in the EU: Rhetoric, Policy and Implementation 
in the United Kingdom and Spain 
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ABSTRACT 
One of the challenges facing the European Union is creating a sense of European identity and citizenship in the youth of its member nations. One vehicle used 
to achieve this aim in the university student population is the Erasmus program. Erasmus deals with student and teacher exchanges, community development 
projects, faculty and department networks, language courses, joint study programs and the European credit transfer system. This research applied content 
analysis to documents available on the internet and internet sites of the EU, Spain and the United Kingdom. The two nations have different levels of 
participation, with Spain attracting 70% more students than the UK, despite less rhetoric directed at students. The study looked at student motivation, 
mobilizing metaphors and background of the two nations to determine how those factors might influence student participation. 

INTRODUCTION 
Empirical data from youth research demonstrate that young 
people are still deeply rooted in their life-world contexts and do 
not regard their future as being dependent on European unifica
tion. The majority of young people continue to be bound to 
their local contexts and their national perspectives, cultural hab
its and lifestyles (lard Institute 2001: 17). 

The roots of the European Union date from 1950 when French 
Foreign Minister Robert Schuman forwarded a proposal by Jean 
Monnet for an economic trade agreement between the countries of 

Europe. The ideology behind the proposal was that a united Europe 
cooperating successfully for the good of all would remove the pri
mary reasons that had lead to the previous world wars that devastated 
Europe in the first half of the century. In 1951, five countries joined 
France in signing the agreement called The European Steel and Coal 
Community: the Netherlands, the Federal Republic of Germany, Italy, 
Belgium and Luxembourg. Since that beginning, this ideology has 
evolved, through a series of treaties, into the European Union con
sisting of 15 member states. Negotiations and planning are under

way at this time to enlarge this union to over 25 member nations. 
The European Union is still based on treaties that define the political 
and economic cooperation of the member nations. In some areas, 
member nations give up portions of their sovereignty to the EU insti
tutions, which determine policy. In educational policy, however, the 
European Commission for Education and Culture determines goals 
of the coalition with input from the ministers of education in each 
nation. The member states then form their own policies and decide 

how those goals will be implemented in their home countries. Na
tional education policies are a zealously guarded prerogative. Any 
cooperation with the Commission and each other has to be seen as 
voluntary and so is encouraged by financial incentives offered in the 
various programs. The institutions of the European Union cannot 
be seen as superseding the rights of the individual nations in deter
mining how the young are to be educated. 

The continuing and successful manifestation of the unification 
of Europe depends upon the development of a "European citizen
ship." The future of the European Union rests, as with any culture or 
society, upon the youth of the European member nations. Cognizant 
of this, the EU is in the process of developing educational policies 
that will foster the ill-defined identity: European citizen. Education 

has historically been one of the most important tools for developing 

a social and national identity. The Erasmus program for higher edu
cation is one of several programs developed by the European Union 
with the goal of fostering a "supra-national" identity and citizenship 
for the peoples of the member nations of the EU, a new concept and 
novel undertaking with no established guidelines or precedents. 
Policies are being established in the hope that a European identity 
can be instilled in the youth of Europe. One of the problems being 
addressed is the low participation rate in the Erasmus program. The 
target is ten percent of the European Union's university students; the 
actual number is significantly lower. Why the number is so low and 

how to raise it are questions being studied in the EU today. Student 
mobility and harmonization of degrees and professional qualifica
tions are part of the plan to facilitate a feeling of being at home any
where in Europe, and the ability to work in any member nation. The 
resultant mobile workforce is expected to make the European Union 
more competitive in the global marketplace. 

The youth of Europe lack the memories of the wars that inter
mittently plagued Europe and led to the formation of the European 
Union. The problem for policy makers is to somehow instill a sense 
of shared history and culture in order to preserve the notion of"Eu

rope" for the coming generations. Without a sense of European iden
tity, the unification of Europe is in danger of falling apart from apa
thy in the future. Policy makers are looking to the education of the 
young people in the member nations to play a leading role in devel
oping and sustaining a European Union that has meaning for its 
peoples. The focus of this paper is the examination and comparison 
of how two member nations, Spain and the United Kingdom, are 

presenting the Erasmus program to their students via the internet, 
and with what apparent success. 

RESEARCH PURPOSE AND METHODS 

Cris Shore and Susan Wright state that policy analysis enlarges 
the field of study for anthropology: "the anthropologist is seeking a 
method for analyzing connections between levels and forms of social 
process and action, and exploring how those processes work in differ

ent sites - local, national and global (1997: 14). The European Union 
is an entity not seen or studied before. The timing is unique to docu
ment the construction of a new political, social, cultural and eco
nomic order. 

This research was undertaken to examine how the stated aims of 

the European Union's educational policy on intra-union university 
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student exchanges and mobility are being received and implemented 

in Spain and the United Kingdom, while considering how the cur

rent economic and education pictures and national histories might 

be influential. The two nations were chosen because they allow com
parison of a northern "old" established democratic institution, the 

UK, with a southern "new" recently formed democracy, Spain. The 

study looks at policy rhetoric for Erasmus, the European Union's pro

gram dealing specifically with exchange and mobility of university 
students within the European Union. Shore and Wright use the term 

"mobilizing metaphors" to describe language used by policy makers 

to "cloak policy with the symbols and trappings of political legiti

macy" (1997: 3) The research examines what mobilizing metaphors 

are being used to promote policy aims in the rhetoric of the docu
ments of the EU, Spain and the United Kingdom. 

Documents available on the internet sites of the European Com

mission for Culture and Education and the Erasmus sites of Spain 

and the UK were targeted for content analysis because of availability 

and to attempt to ensure the comparison was of documents equally 

accessible, not only to the researcher, but to students and those inter

ested in educational policies of the European Union. These docu

ments were first entered into a database, coded and examined for 
recurrent themes and focus, both individually and comparatively. 

Qualitative content analysis then followed in order to identify recur

rence of themes, if present. 

Socrates/Erasmus 

The legal basis for the Socrates/Erasmus program is found in 

Article 149 of the EU Treaty of Amsterdam: 

Developing the European dimension in education, particularly 

through the teaching and dissemination of the languages of the 

Member States; encouraging mobility of students and teachers, 

inter alia by encouraging the academic recognition of diplomas 

and periods of study; promoting cooperation between educa

tional establishments; developing exchanges of information and 
experience on issues common to the education systems of the 

Member States: encouraging the development of youth exchanges 
and exchanges of socio-educational instructors; encouraging the 

development of distance education. 

The European Commission is in charge of the program, under 

the direction of the Directorate-General of Education and Culture. 

The European Commission, one of five governing bodies, oversees 

policy development. (The four others are the European Parliament, 

Council of the European Union, European Court of]ustice, and the 

European Court of Auditors.) The Commission is responsible for 

proposing legislation to the Parliament, administration and for en

suring the agreements of the treaties are carried out. It is comprised 

of twenty commissioners: two each from Spain, Germany, Italy, France 

and the United Kingdom with one each from the remaining ten na

tions. The commissioners are appointed for five-year terms. They 

act as representatives of the European Union, not as representatives 

of the nominating member nations and are appointed to at least one 

policy area. The Commission's administrative staff of over 21,000 is 

divided among more than thirty Directorates-General. 
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The function of the Erasmus program at its inception in 1987 

was university student exchanges within the EU. In its second phase 

it came to be included in the Socrates II program, implemented for 

the seven-year span 2000-2006. Socrates II is the action plan de
signed to support European cooperation in the arena of education 

from school to adult continuing education. Erasmus now encom

passes student and teacher exchanges, language courses, community 

development projects, faculty and department networks, the devel

opment of joint study programs and the European credit transfer 

system in the higher education systems of the European Union. Thirty 

countries participate: the 15 EU member countries plus Liechtenstein, 

Norway, Iceland (European Economic Area countries), Cyprus, Malta, 

and the Associated Countries of Central and Eastern Europe. 

STUDENT MOTIVATIONS FOR STUDY ABROAD 

Elizabeth Murphy-Lejeune has written a qualitative, in-depth 

book on the experiences of 50 study abroad students, Student Mobil
ity and Narrative in Europe: the New Strangers. Her work is based 
upon interviews with three types of what she calls "student travelers" : 

Erasmus exchange students, bilateral language assistants and students 
of the French international study program, Ecole Europeenne des 

Affaires de Paris. Murphy-Lejeune examines background, motiva

tion and self-evaluation of the study abroad experience to come to a 

better understanding of this student minority because, " if the num

ber of student travelers is mean~ to increase, a more appropriate knowl

edge of their experience is required" (2). A necessary ingredient for 

the making of a wanderer, she maintains, is "mobility capital": 

Human capital comprises the stock of skills and productive knowl

edge that are embodied in people. Human capital enables an in

dividual to improve her/his skills and earning capacity ... Mobility 
capital is a sub-component of human capital, enabling individuals 

to enhance their skills because of the richness of the international 

experience gained by living abroad (51). 

Murphy-Lejeune delves into backgrounds and mindsets to dis

cover the qualities that allow students to become mobile while their 

peers remain sedentary. The traits are based upon personal and fam

ily experience, with personality being the deciding factor. 

Murphy-Lejeune asserts that in some European Union countries, 

internal factors contribute to an "inertia to travel or mental apathy'' 

which entering the European Union does not alleviate. One of the 
EAP students describes his family's lack of interest in travel this way: 

So in the Portuguese culture, there is a lot of inertia to 

travel. .. especially to Europe because it takes a lot of time, it's 
costly, it's everything ... a lot of international programmes, EEC 

programmes or university programmes ... Portugal is one of the 

few countries where actually the number of scholarships avail

able is bigger than the number of students who want to go be

cause there is a little bit of inertia in our people ... Plus it's a nice 

country; it has a nice climate with everything you need, so why 
to move? (55). 

By the same token, growing up in a border area, she writes, can 

significantly add to a student's openness to traveling into another 

culture and space. The familiarity with moving in, out and between 



borders lessens, or removes, the trepidations associated with traveling 
abroad. Living in a border area can contribute to easing reluctance 
for outside influences, especially language, because of familiarity with 
others in everyday life. 

Most students interviewed described their families as Pro-Euro
pean, curious about travel or experienced travelers, with an interest 
in professional internationalism. In some cases, parents push or pro
pel the students toward their own unfulfilled curiosities or dreams of 
internationalism. An EAP student was sent abroad for schooling the 
first time at age eight by his father: 

... he says that he always wanted to go out and get to know cul
tures that he couldn't because of his condition ... he wanted his 

children to go out and know things and meet the people and 
so ... he sent us, my brother and I, away to England (55). 

Family histories of exposure to multiple nationalities and cultures or 
migration within the family are a recurrent thread linking the stu
dents in Murphy-Lejune's study. Of the fifteen Erasmus students in 
her study, eight come from families of mixed nationality either in the 
form of marriage or emigration of a parent or grandparent into the 
student's country of nationality. A familiarity with crossing borders, 
physically or mentally, facilitates the decision-making process for some 
in her study. Family migrations, international and within their na
tional borders, familiarize students with what is involved in moving 
from a place, home, where one is comfortable and known, where one 

has gradually come to realize an identity. Some students' backgrounds 
include periods of time spent in foreign countries because of their 
family's foreign connections of family or work, but others obtain a 

sense of foreignness by moves with their family within their own coun
try. This kind of"internal mobility" constructs a personality given to 
mobility. Having been through these types of experiences and the 
resulting, eventual adaptation gives a young person the confidence to 
take steps toward mobility that others in the same position are not 
willing to do. All these things add to a student's mobility capital. 
Nonetheless, the siblings of the students in her study do not neces

sarily develop into wanderers. Murphy-Lejeune finds that personal
ity is the determining element for catching the "travel bug." That 
personality is generally characterized as outgoing and curious. The 
curiosity extends to other people and places, the desire to get to know 
the others and their world. 

As to motivations, Murphy-Lejeune reports that in the written 
answers to motivation questions, the leading responses are the fur

thering of academic or linguistic goals. She thinks this may be be
cause those are the easiest to articulate and perhaps thought to be 
expected by researchers. But these "easy answers" are underpinned by 

more important reasons that yield the most rewarding aspects of the 
study abroad, both during and after the stay. Unwritten motivations 
are revealed through in-depth interviews and further scrutiny. 

Murphy-Lejeune cites R. Park's work in "Human Migration and 
the Marginal Man"(1928). Park writes that the underlying motive 
for human migration, forced or not, is always 'seeking more favourable 
life conditions' (77). How that translates for students who choose 
study abroad, she finds, is that somewhere in the student's history, a 

longing for travel with its concurrent adventure, discovery and self-

discovery is established long before the study period actually takes 
place. The seeds of the longing have been sown by either a personal 
experience or stories of other's travels. The desire is implanted and 
grows until the opportunity arises for actualization. "For example, 
Suzanne speaks of a 'vision' in her head: 'I always thought I'd like to 
go ... around the world, it was a kind of vision in my head'" (77). 

Many students add that the study abroad is "value added," an 

investment in their subsequent professional lives. The continuum 
berween the past, the study abroad and the professional career are 
different for the students in the different programmes of her study. 
And interestingly, Murphy-Lejeune's examination reveals that in the 
minds of the students in the three groups, the exact definition of the 
study abroad is least defined for the Erasmus students. The Erasmus 
students' "cluster revolves around attraction to difference or the de
sire to 'live strangeness' on a daily basis as an experience which breaks 
up routine" (80). 

Experience, she writes, has rwo meanings: something novel, not 
part of everyday life and a learning, enriching period in life. The 
students expect the stay to be an experience, and they repeat the same 
words over and over again in their statement of objectives: 'to experi
ment', 'experience', 'new' or 'other' (system, people, culture, coun
try), 'discovery', 'to discover', 'different' (87). This is the type of ex
pectation especially dominant in the Erasmus students and demon

strated by a student's description of his expectations: 

Hum, new experiences, enjoyment, adventure. I consider that 

when you're traveling, especially abroad, you're going to encounter 
new people, new things, very much new experiences. It's going 
to be totally new. It's not going to be the same streets, the same 
people and maybe not the same language. So excitement, ya, I 
think excitement and adventure of experiencing a whole new 
culture, new language. I think very much the key word would 
be 'new', I think very much new experience (87-88). 

The students expect these new experiences to enrich all aspects 
of their lives: academic, professional, social and personal. The Erasmus 

students consider themselves to be studying while living abroad, with 
all the attendant adventure and new experience. The students usu
ally do not have a certain course mapped out at the onset of their 
stay; they are willing to just see what happens and make decisions 
from there. As young persons not yet entangled in the intricacies of 
raising a family, they are free to experiment with the world and em

brace, albeit with some trepidation, the exploration that study abroad 
affords them. These students want the enrichment of true utility in a 
foreign language. Cultural diversity, the ability to appreciate a cul
ture not one's own, is enhanced by facility with the host country's 
language. The experience is seen as an adventure into another "time

space" which allows for the trying on of alternate roles in new set
tings. Murphy-Lejeune discovers the motivation is three-fold: learn
ing a new language, work-study experience and the desire for new 
experiences as a vehicle for self-discovery. 

Ulrich Teichler and Friedhelm Maiworm published a report on 

the Erasmus program in 1997, The Erasmus Experience: Major Find
ings of the ERASMUS Evaluation Project. It is a synthesis of20 indi
vidual Erasmus studies conducted from 1988 to 1995. The Euro-
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pean Commission initiated the evaluation and the individual studies 

it is comprised of. The Erasmus student profiles used to quantify 
student motivations were collected from those who studied abroad in 
the academic year 1990/ 1991 . Teichler and Maiworm's findings ech
oed those by Murphy-Lejeune: "learning a foreign language, self-de
velopment, desire to gain academic learning experience in another 
country, and the desire to enhance understanding of the host country 
played the most important role for the decision to study abroad" 
(41). The tabulation of percentages of motives shows a wide varia

tion by home country. Of these four top reasons, Spain and the UK 
varied significantly only in "academic learning in another country'' 
with 86% of Spanish students listing it as an important reason to the 
UK students' 69%. Spanish students may find that study abroad lends 
prestige to their academic careers, whatever their course of study. The 
UK students come from a country with a highly regarded education 
system and may not have the same motivation. 

EUROPEAN COMMISSION DOCUMENT CONTENT 
ANALYSIS 

Examination of Commission documents reveals phrases and con
cepts that appear repeatedly as mobilizing metaphors: "European di
mension" in education, quality education, national policy preroga
tive, life-long learning, unity in diversity, learning/teaching of lan
guages, mobility and cultural diversity. "Dimension" implies a desir
able facet of education, not a subsuming of state and national policy 
or culture. The charter of the European Union's educational policy is 
stated to be a complementary action to national policies, not a re
placement, allowing for national prerogatives in formulating policy 
in response to Commission actions. This speaks to the "unity in 
diversiry'' platform and national sovereignty and is linked to the con
cept of raising the quality of education within Europe. Life-long learn
ing is the phrase used to explain the programs aimed at post-institu
tional adult education. 

Unity in diversity is a problematic phrase in that it, like the phrase 
"European citizenship," is ill defined. This may be the result of the 
desire by the institutions of the European Union not to appear threat
ening to the national identities of its member nations. Mobility, cul

tural diversity and the learning of languages of the EU states could 
also be seen as part of the rhetoric designed to show that the intent of 
the European Union is a beneficial union for the cultures and the 
peoples of Europe. They could be intended to indicate not an "in
stead of,'' but an "in addition to," value that will enhance the quality 

of life for the whole. 

Five documents were analyzed: 

1. Final Report from the Commission on the Implementation of the 
SocratesProgramme 1995-1999. This is a summary study from 
the Commission on the first phase of the Socrates program, 
1995-1999. It evaluates the results achieved in an attempt to 
contribute to the success of the second phase, 2000-2006. The 
report is mainly qualitative. The first and second sections are 
analyzed here since they deal with the objectives and results of 
the first phase of the Socrates program that relate to mobility 
and language development. 
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2. Recommendation of the European Parliament and of the Coun
cil of July 10, 2001 on Mobility within the Community for Stu
dents, Persons Undergoing Training, Volunteers, Teachers and Train
ers. This document is a list of recommendations from the Euro
pean Parliament for facilitating mobility. It deals with mobility 
issues faced by youth and their teachers. 

3. lard Institute of Milan's Study on the State ofYoung People and 
Youth Policy in Europe. This is an executive summary of a study 
whose focus on specific areas was requested by the Directorate
General of Education and Culture: education and training; the 
labor market; wellbeing, health and values; organizational and 
political participation; and the "European dimension." It con
cluded with a section on recommendations for European youth 
policies, which is the section analyzed here. 

4. Socrates/Erasmus This is a brief general description page about 
the activities of the Erasmus program. 

5. What Is Socrates/Erasmus? This page goes into more detail 
about the program's objectives, means of achievement and par
ticipating countries. 

These documents are available on the internet through the Eu
ropean Union's Europa site. Europa is the official site for internet 
access to information about the European Union and is available in 
the eleven official languages of the European Union. The documents 
Final Report, Youth Study and Recommendations were prepared for dis
semination among the policy makers in the education systems of the 
member states. These three heavily emphasize the development of 
EU citizenship identity in the young people of the Union. In The 
Final Report from the Commission on the Implementation of the Socrates 
Programme 1995-1999 development of the "European Dimension" 
in education is listed as the overriding objective. The Final Report 
strongly focuses on the linguistic aspect of the Erasmus program and 
how important it is for each citizen to speak two community lan
guages in addition to the native language. The overriding theme is 
languages, with European citizenship next in importance. Mobility 
is so seldom addressed that it could almost be included in an asterisk 
notation, which may be explained by the statement: "the commis
sion nevertheless regrets that the Decision establishing the programme 
has included mobility amongst its objectives, as mobility should evi
dently have been envisaged not as an end in itself but as a means 
primarily intended to develop European citizenship." 

Section 2.1 entitled "European dimension in studies in order to 

consolidate European citizenship" begins: 

This first objective concerns all the actions of the programme 
and is the most general. Although difficult to express in terms of 
quantity, the results show that the projects carried forward by 
the programme have favoured the development of key skills in 
European citizenship, particularly on the language front, but also 
in terms of communication and countering cultural prejudice 
and stereotypes (7). 

In addressing the goal of cultural diversity achieved by linguistic di
versity, the report observes that the learning oflesser-known languages 
of the EU is not as widespread as hoped. The report then goes on to 



regret the fact that English is the second language most preferred by 
students, owing to its status as lingua franca, but that "the Commis
sion defends the objective of proficiency by each and every one of us 
of two other Community languages" and hopes the promotion of the 
Year of Languages will help counter the problem (9-10). 

A seeming contradiction is found in the Results section of the 
report where it is stated that Socrates has done more to promote the 
idea of European citizenship than the European dimension in educa
tion and that more needs to be done in that area. Should that be a 

concern? A European dimension is one of the tools for developing citi
zenship identity. Perhaps it may be a reference to the aim of including 
more of a European dimension in educational actions of the member 
states. A European dimension includes "European integration pro
grams." European integration studies means "the construction of the 
European Community and its related institutional, legal, political, eco
nomic and social developments" (from Europa website). This sort of 

history and background is an integral part of the traditional building of 
a shared history and sense of identity and citizenship. 

The Recommendations document analysis is a portion dedicated 
specifically to students, teachers, trainers, volunteers, trainees and then 

a section just for students. Mobility of students, not surprisingly, 
given the title, is an objective listed often, along with suggestions for 
cooperation between the member states for recognition of the ex

change study period abroad and for methods for smoothing the me
chanics of the temporary move for students. Surprising weight was 
given to national prerogative: In a listing of 26 total recommenda
tions, the phrase "take measures they consider appropriate" was used 
11 times. This is a very careful document-it makes recommenda

tions but its adherence to being a complement, not replacement, for 
national educational policies and sovereignty is extremely visible. 

In the Iard Institute's Youth Study 40% of the coded portion
which is "Recommendations for European-Level Youth Policy"- is 

devoted to achieving European citizenship for young people: "given 
the meaning that the EU has for young people in Europe, especially 
the skeptical attitudes observed in Northern European countries, a 

first priority of European youth policy should be the reinforcement 
of European awareness and European citizenship. " The recommenda
tions that follow include activities to foster or strengthen the Euro

pean dimension of education, political participation, better coopera
tion between the institutions of the EU and national governments 
and organizations, linguistic diversity, and mobility. 

The other two documents, What is Erasmus and Socrates/Erasmus 
are general information documents aimed at the consumers/students 
of the education systems in each nation. These pages do not mention 

the development of EU citizenship except in the case of What is 
Erasmus which states that one of the responsibilities of higher educa
tion is "educating future generations of citizens in a European con
text" and relating the functions of higher education to be "of vital 

importance to the long-term development of Europe." The Socrates 
and Erasmus website documents emphasis is on the European dimen
sion in education and raising the quality of education. The two con
cepts are linked, as if to say that a quality education necessarily in
cludes a European dimension. The Socrates/Erasmus page: "Socrates/ 

Erasmus aims at improving the quality and the "European dimen
sion" of higher education." 

The What is Erasmus page declares that '"bringing students to 
Europe, bringing Europe to all students' is the new spirit of Erasmus." 

Mobility is a keyword found often in the What is Erasmus page. How
ever, it is pointed out that, "while the promotion of'physical mobil
ity', mainly of students, constituted the main thrust of Erasmus Phase 
I and II, the higher education Chapter of Socrates seeks to integrate 
such mobility into a wider framework of cooperation activities which 
aim at developing a "European Dimension" within the entire range 
of a university's academic programmes" to be able to reach those stu

dents who do not study abroad. 

It is interesting to note that enhanced employability, a motiva
tion for higher education in general, is only fleetingly touched upon 

in the What is Erasmus Document: 

It is named after the philosopher, theologian and humanist 

Erasmus of Rotterdam (1465-1536). An untiring adversary of 
dogmatic thought in all fields of human endeavor, Erasmus lived 
and worked in several parts of Europe, in quest of the knowl
edge, experience and insights which only such contact with other 

countries could bring. 

The allusion to work/employment is so subtle as to be easily missed. 
Linguistic diversity is not stressed here except in the one instance of 
language courses in the delineation of the several actions of Socrates/ 

Erasmus. 

SPAIN 

Pablo Jauregui wrote that "while in Britain the idea of'entering 
Europe' inevitably became associated with a decline in national sta

tus after the loss of'world power', in Spain ... this event represented a 
great enhancement of national prestige following the collapse of a 
'backwards dictatorship"'(l999:259-60). But even before democrati

zation, economic, political and social changes were being imple
mented. For Spain, according to G. A. Gil (1994), the l 960's were a 
period of modernization, re-integration into the West, and major 
economic development. The l 970's saw economic crisis, the death of 
Franco precipitating a change in leadership and the development of a 
Western style democratic system. In the 1980's, policies were aimed 

at strengthening the political system, sustained economic growth and 
" ... Spain's integration into the European Community. For the l 990's, 
the major political objectives are to achieve more and better integra
tion into Europe and the final implementation of the decentralized 
state system of autonomous communities" (1994:5650). 

Spain's road to its current status in Europe has been troubled. Spain 

lost the world power and prestige it enjoyed in the sixteenth and seven
teenth centuries to England, France and Germany by not joining the 
industrial and mercantile revolutions (CIA World Factbook). The 
Spanish-American War ended with the loss of the New World colonies 
and then the Civil War of 1936-1939 dealt its own destructive blow 
which was followed by the Franco regime. Soledad Garcia (1994) writes 

that the end of the Civil War did not bring about the advances in 
national unity and economic reconstruction that occurred in most of 
Western Europe following World War II; instead, the authoritarian 



rule of Franco heralded the end of civil and political rights. Among all 
the social policies, he states that education was especially adversely af
fected by Franco's policies (1994:260-261). 

Economy 

Spain's per capita GDP is $18,000, 80% of that of the four 

leading West European economies, with a growth rate of 4%. Conse
quently, Spain was one of the first countries to agree to adopt the 
Euro in 1999, hoping for an economic boost. The 14% unemploy
ment rate is one of the highest in the EU, but has been declining 
under the present administration. The unemployment rate in the 
European Union, as a whole, fell from 10.6 percent in 1997 to 8.2 
percent in 2000. The CIA World Factbook cites this high unemploy
ment rate and conforming to the fiscal and monetary policies of the 
EU as the challenges now confronting the country. 

University Education 

Spain's Instituto Nacional de Estadistica statistics for the academic 
year 2000-2001show1.54 million students enrolled in Spanish uni
versities, representing 40% of the population 18-23 years old. Their 
figures show a slow and steady increase in enrollment since 1993-
1994, until the year 1997-1998, when it levels off until 2000-2001, 
which shows a very modest decline. 

Jose Garrido (1991) states that Spain is at a very crucial moment 
and needs to address the imbalance between the training students are 
receiving and the needs of the employment sector. There is a need 
for non-university technical training at the post-secondary level that 
can lead to the social and economic upward mobility that students 
desire. Students need more clearly defined prerequisites for entering 
universities and there is a need for more qualified teachers. Universi

ties need more and greater responsibility to be able to solve their own 
problems (not look to the state or to authorities in the Autonomous 
Regions) and better recruiting policies so younger talent can enter 
university teaching. Additionally, existing pressures to change study 
plans by teachers and students may hinder progress in homogenizing 
degree plans within the EU and European integration (1991:807-
808). 

The major problems for all educational levels in Spain going 
into 2000 will be, according to Gil: difficulty implementing a new 
system because ofinsufficient financial resources; increasing the quality 
of education at all levels; training and re-training of good teachers; 
and the restructuring of vocational systems. In higher education, spe
cifically, there will be a need for more and better research work; in
creasing presence in the scientific community and putting in place 
standards to insure quality university teaching and research. Gil writes: 
"Finally, the achievement of a suitable balance between the process of 
state powers in education to autonomous community governments, 
and the simultaneous process of conferring qualifications in educa

tion in accord with the European Community requirements are the 
two main political challenges facing Spanish educational policy'' 

(1994:5658). 

Erasmus Participation 

Erasmus participation in Spain has risen steadily from 240 stu
dents in 1987 /1988. The year 2000/2001 shows 17, 158 Spanish stu-
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dents participating in exchange (http://www.mec.es/ consejou/ 
erasmus/histostatp/statevolucion.htm). 

Analysis of Spain's Internet Sites 

Two sites were analyzed: 

1. Universidades Sin Fronteras 

2. Erasmus-Objectivos Genera/es y Estructura 

Both are general sites geared toward consumers/students. Both 
were part of the national Erasmus website, La Agencia Nacional 
Espanola Erasmus, which is linked to the website of the Ministerio de 
Educacion y Cultura (Ministry of Education and Culture). La Agencia 

is currently only in Spanish, but English and French versions are un
der construction at the time of this writing. The homepage is so
phisticated in appearance with moving graphics of the word "Wel
come" in all eleven official languages of the EU. This is patterned 
after a page on the Commission's site. There is a link in the center of 
the page inviting one to enter for more information. This next page 
is very attractive, containing a picture of the Ministry of Education 
and Culture's buildings and a small portrait of the scholar the pro
gram is named after, Erasmus of Rotterdam. Although the site is in 
Spanish, the links are notated in the English language, marked by 
waving flags of those countries. It is not unusual for the English site 
to be in English, but it is unusual for the French link to be in English 
also, instead of French. O bviously, the intention is to make it easier 

for English and French speaking students to obtain information about 
the Spanish Erasmus program. 

According to the Universidades Sin Fronteras (Universities with
out Borders) web page, the principal objective of the Erasmus pro
gram is creating consciousness of a European citizenship by means of 
organized student mobility that allows for getting to know students 
of other member nations in the European Union. It then devotes the 
next paragraph to the financial awards available to help with the costs 

of the study abroad period. The Erasmus-Objectivos Genera/es y 
Estructura (General Objectives and Structure) web page devotes the 
bulk of its attention to the European dimension of education aspect 

of Erasmus and the actions to further that goal. It does manage to 
mention the mobility aspect of Erasmus and the grants that are avail
able to students and teachers through the Erasmus program. The 
composition of the Erasmus program is attributed to three interre
lated sub-actions, in order oflisting: 1: European university coopera
tion; 2: Mobility of students and teachers; 3: Thematic networks. 
The Spanish sites point out the European dimension of the Erasmus 
program without going into much detail, and after the first two col
orful, eye-catching pages, they are rather dry, briefly informative pages. 

UNITED KINGDOM 

Great Britain led the world in the nineteenth century with its 
industrial and maritime power. It also was principal in developing 
parliamentary democracy. But the twentieth century saw its colonial 
empire taken apart and two world wars further weakened the economy 

and military power. While the European Union was in it early for
mation, the UK was struggling to rebuild and gain back the power it 
had once enjoyed. The UK has been a member of the European 
Union since 1973. 



Economy 

The United Kingdom is one of the four leading emnomies ofWest

ern Europe at more than a trillion dollars (GDP). The strength of its 

emnomy has been a factor in its refusal, so far, to join the European Mon

etary Union, with opponents arguing that adopting the Euro will weaken 

it. Per capita GDP in this nation of over 59 million is $22,800 with a 3% 

growth rate (2000 est.). 

Higher Education 

The Higher Education Statistics Agency (HESA) reports stu

dent enrollments in 2000-2001 to be in excess of 1.8 million, an 

increase of 3% since the 1999-2000 academic year. Historically, the 

state has left educational policy-making to local authorities (Halls 

1994; Booth 1988). Challenges for the higher education system to 

consider are the unique circumstances of the large immigrant popu

lation (Halls 1994; Booth 1988), inadequate financial resources, low 

achievement and revision of teacher training programs (Halls 1994). 

The immigrant population requires policies addressing the language 

and culture differences. Wales and Scotland also still teach the indig

enous languages in some areas (Booth 1988). Halls points out that 

most students leave the system at age 16, the end of compulsory at
tendance, and never return, which is unique in Western Europe. He 

argues that there is a need for more relevant courses in post-compul

sory education. 

Erasmus Participation 

Statistics from the UK Socrates-Erasmus Council for 1999/2000 

show a small increase to just over 10,000, compared to the highest 

number in 1995-1996, 11,700. However, the number of incoming 

students dropped by 500 to 20, 500. This shows a substantial imbal

ance with twice as many incoming students as outgoing, a major 

concern of the UK's Erasmus program. The tuition costs are recipro

cal, incoming student for outgoing student, and the imbalance poses 

a huge financial drain on the higher education system. In all, UK 

students make up only 9% of EU exchanges. UK students choose 

France, Spain and Germany respectively, as their destination country 

of study. Language students comprise the largest portion at 33%, 

with business studies students next at 20%. Law pushed social sci

ence to the fourth ranking in that year. 

Analysis of UK Websites 

Four pages of the UK-Socrates Council website were examined: 

I. Student Guide 

2. What Is Erasmus? 

3. Must I Be Fluent in Another Language? 

4. The Advantages of Being an Erasmus Student 

With the exception of What Is Erasmus, all the pages emphasize 

the enhancement of employability as one of the most important fea

tures of Erasmus participation. Even the Must I Be Fluent page links 

fluency to enhanced employability and warns that a lack of fluency 

in a language other than native English will be a serious competitive 

disadvantage in the employment market since the students' peers in 

other countries are increasingly multilingual, giving the competition 

an edge. The core of the advice given is summed up in the last sen-

tence: "the ability to work in another language will not only enhance 

your enjoyment of living and working in another country but also 
enhance your employability." The linguistic and cultural diversity 

advantages are also named in the three pages. 

The Student Guide is an extensive document presented in full 

color with many picture of students appearing to be having a wonder

ful time abroad. It is unique in its concentration on touting study 

abroad as the "experience of a lifetime," an adventure, a fantastic expe

rience and the like, with quotes to that effect from Erasmus students 

and faculty. Enhanced employability and cultural diversity are nearly 

as markedly underscored as the lifetime experience facet with testimo

nials such as: "it is hard to think of a profession which does not have an 

international dimension'' and" they [Erasmus students] ... mature into 

individuals with a true appreciation of Europe's rich and diverse cul

ture. No wonder our employers are keen to recruit them!" The advan

tages oflinguistic diversity are duly noted, and for those students who 
claim to be "hopeless at foreign languages," it points out that many of 

other member countries' universities teach courses in English. Attract

ing students with no inclination to study a foreign language would 

help correct the existing imbalance of transfers. 

Most noticeably, the UK sites are geared toward the employment 

and adventure benefits of Erasmus participation, while the Spain sites 

list the European dimension of Erasmus. The UK website homepage 

presents a link to a publications page that lists European Union and 

UK-Socrates publications for students, teachers, universities, organiza

tions and statistics on Erasmus students and university performance. 

No such link was found on the Spain site. These booklets are easily 

ordered by email and, in my case, arrived within ten days. 

DISCUSSION AND CONCLUSIONS 

The phrases and concepts that occur in the Spanish documents 

directed at students are mobility, European citizenship, European 

dimension in education, enhanced quality of education, cooperation 

between the member countries of the EU and cultural diversity. But 

these documents are brief, mostly descriptive obligatory definitions 

of the Erasmus program and its aims. There is no sense of an attempt 

to motivate or excite the students into undertaking a study abroad as 

part of their education. But the participation of their students is 

steadily rising and outpaces participation in the UK by 70%, a sig

nificant disparity. 

Spain has a recent history of emigration of nationals. Soledad 

Garcia relates how the Franco regime's pursuit of full employment 

led to measures such as encouraging rural workers to migrate to north

ern Europe in the 1960's in search of work. The result was the migra

tion of 1,753,200 Spanish nationals. Many of these nationals have 

returned to the country. This could tie into Murphy-Lejeune's asser

tion that, " national traditions of migration, in particular the exist

ence of diasporas in specific areas, create a natural climate enticing 

young people to go away or not (Garcia 1994:54). That this contrib

utes to a proclivity toward mobility seems very likely and should be 

explored in the instance of nations where the student participation is 

significant. Further study is indicated to determine if the better record 

of Spanish Erasmus students is tied to this phenomenon. Are the 

parents of these present students returning nationals who bring to 
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their offspring the tradition of looking outside the nation for eco
nomic and social upward mobility? Do these students have the ad
vantage ofMurphy-Lejeune's "mobility capital"? 

Also, the history of Spain regarding joining the European Union 
as "an enhancement of national prestige" as Jauregui states, would 
contribute an openness to "things European." A nation in the pro
cess of redefining itself as a part of the modern West would want to 
identify with the concept of the European Union. Murphy-Lejeune's 
analysis indicates students who participate in the Erasmus program 
are young people comfortable with trying on new identities in for
eign places. More study of how and why the Erasmus program at
tracted them would help set policy and rhetoric designed to reach 

more students like them. This perspective seemed to indicate that 
Spain would be much more interested in promoting "Europeaniza
tion" and, consequently, the Erasmus project, as a means to re-estab

lishing itself as a strong player in the Western world. However, the 
opposite appears to be the case: the United Kingdom directs signifi
cantly more rhetoric to the wooing of students to the Erasmus pro
gram than does Spain. Spain and the United Kingdom both give 
substantial leeway in educational policy development and implemen
tation to regional authorities, Spain to the Autonomous Regions and 
the UK to region authorities. But in the end, the results that lead to 
Erasmus participation are markedly different and should be exam
ined. Spain's university enrollment is approximately one-quarter of a 
million less than that of the United Kingdom, and still 70% more of 
the university student population elect to study abroad in the Erasmus 
scheme. What factors contribute to this fact? 

It is notable that the documents of Spain do not contain any 
allusion to the enhancement of employability that is so very present 
in the documents of the UK, especially given the high unemploy
ment rate in Spain. Nor is there any mention of the "experience of a 
lifetime" or adventure feature in the listing of incentives in Spain's 
documents. In fact, there seems to be only the necessary information 
as if there is no need to "sell study abroad" to Spanish students. It 
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will be interesting to see how the French and English versions are 
presented. Will there be the same restraint or will those sites have the 
same feel of an advertisement that the UK's Student Guide has? 

The UK websites seem to have used the studies on student mo
tives as a blueprint to design their documents. They emphasize en
hanced employability, adventure, and cultural diversity as the reasons 

one should study abroad. On first glance, it looks as if students should 
be flocking to Erasmus. But that is not happening. This study is 
unable to determine how long their websites have been in their present 
form and it may be that results may improve. A study on the back
ground of UK Erasmus students would help determine if UK Erasmus 

students fit the profile outlined by Murphy-Lejeune and how to bet
ter reach the type of student open to study abroad. A comparison of 
how the universities in each nation present and implement the Erasmus 
program should also help shed light on the disparities between the 
two nations. 

Increased student mobility is deservedly a priority of the Euro
pean Union. The contact and open-mindedness of the mobile stu
dent are vital ingredients that will help to develop European citizen
ship. Not only are they actively seeking a more European or global 
identity, but their mere presence in host countries will force interna
tional contacts for the sedentary population. As they become more 
numerous, the familiarity will cultivate a sense of comfort with the 
"other," forwarding the concept of unity in diversity and the Euro

pean Union. The Erasmus students contrast with the majority of 
young people noted in the lard study. Their life-world context is one 
deeply-rooted in embracing new ways of experiencing life that can 
allow for a European citizen context. Their example will encourage 
others to follow. 

"Student travellers in Europe constitute an elite because they 
show the way towards the future. Even though their number is 
small, they are the 'yeast', which will facilitate European iden

tity. Their itinerary may inspire others" (Murphy-Lejeune: 75). 
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Sexual Harassment and Communication Responsibility 

Rodrick DeQuaya Dangerfield 
Mentor: Dr. Karin McCallum, Department of Communications 

ABSTRACT 
This study will evaluate sexual harassment law and the vicarious liability rule as applied to sexual harassment. T he study will discuss the communication 
responsibility of employees and management of corporations and other workplace organizations. Perception of the communication process will be discussed, 
as well as ways corporations can overcome poor perception. A part of the miscommunication is because of negative perception and fear. The reason why 
employees do not report sexual harassment will be explored. Several aspects of sexual harassment will be addressed such as the definition and reporting process. 
Two Supreme Court cases will be addressed. A survey that was conducted using participants in the Communications Department at The University of Texas 
at Arlington will be analyzed, and this information will be used to see if there is any correlation of the results that were obtained. 

INTRODUCTION 

Sexual harassment continues to be a growing problem in the 

United States. There are several reasons why this problem continues 

to occur. Some attribute the problem of sexual harassment to legal 

jargon and the vague definitions it has been given. There are many 

legal terms one needs to know in order to understand the legal impli

cations of sexual harassment. Another problem is insufficient train

ing programs in businesses. Internalization is also a problem, be

cause the acts become internalized in the victims and go unreported. 

One cannot possibly list all of the reasons and problems of sexual 

harassment, but the number one reason for this continuing problem 

is the lack of communication. Sexual harassment is a communica

tion problem. Even the problems mentioned above are linked to 

insufficient communication and varying perceptions of sexual ha

rassment. 

The standards for sexual harassment took a dramatic turn in 

1998. The Supreme Court of the United States heard two Supreme 

Court cases that changed the standards of sexual harassment. The 

cases are known as Burlington, Inc. versus Kimberly B. Ellerth and Beth 
Ann Faragher versus the City of Boca Raton. These court cases in

volved communication problems within business and government 

infrastructures. The Supreme Court stated in these cases that em

ployers could be held liable for the tangible employment actions of 

supervisors, even if the person being harassed did not notify the com

pany. With this new standard comes new controversy in businesses 

and government. Should businesses and government agencies be held 

liable for the insufficient communication of sexual harassment? 

Should businesses and government agencies be held liable for harass

ment that an employee did not disclose? These are two questions 

that must be addressed to understand sexual harassment law. 

LITERATURE REVIEW 

In order to study the new standards of sexual harassment there 

are several aspects of this problem that need to be discussed. The 

definition is the first aspect, because of the continuous debate about 

the definition of sexual harassment. The main issue that arises when 

discussing the definition is whether it should have broad legal appli

cations. A reason for this dispute is that some people interpret sexual 

harassment exactly as defined, while others need the definition inter

preted before the implications can be fully understood. According to 

the EEOC's (Equal Employment Opportunity Commission) Facts 
About Sexual Harassment publication: 
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Unwelcome sexual advances, requests for sexual favors, and other 

verbal or physical conduct of a sexual nature constitutes sexual 

harassment when submission to or rejection of this conduct ex

plicitly or implicitly affects an individual's employment, unrea

sonably interfering with an individual's work performance or cre

ates an intimidating, hostile or offensive work environment (1). 

Some people understand the definition as written, yet there are com

binations of terms that would need to be clarified for others. One 

such combination is offensive work environment. While the words 

themselves can be easily defined, the combination cannot. Nancy 

Gibbs et al. states that, "Despite the clarity of the legal language, 

sexual harassment is a complex issue, its incidence difficult to mea

sure (118)." Sexual harassment is a complex issue because it involves 

many people, and people interpret issues differently. People inter

pret sexual harassment differently because some people have differ

ent expectations of workplace environments and different workplace 

experiences. For example, men and women sometimes have differ

ent opinions on the same topic. There have been numerous books 

and articles published about how men and women perceive situa

tions differently, especially sexual harassment. The "reasonable per

son standard" deals with this very issue. This standard basically ad

dresses how a reasonable person would react if faced with the same 

harassment. Originally called the "reasonable woman standard," it 

sought to explain the different perceptions men and women have 

about sexual harassment, in particular the harasser and the harassed 

(Bravo and Cassedy 32). 

T he EEOC looks for two forms of sexual harassment in a com

plaint. The first form is quid pro quo, which means "this for that" in 

Latin. An example of quid pro quo is sexual favors for promotion or 

job retention. According to Patti Paniccia there are three factors that 

constitute quid pro quo harassment: 

(1.) Your supervisor must request sex or other physical contact 

of a sexual nature from you. 

(2.) Your submission or rejection of that request is either 

a. a term or condition of your continued employment, or 

b. the basis for employment decisions that affect you. 

(3.) This is happening to you because of your sex (81). 

The next form is called hostile working environment. Examples of 

a hostile working environment are obscene jokes, gestures and offen

sive language. Paniccia adds to these examples by stating, "The work

place is permeated with discriminatory intimidation, ridicule and 



insult that is sufficiently severe or pervasive to alter the conditions of 
the victim's employment and create an abusive working environment 
(82)." This statement seeks to explain that sexual harassment has 

many forms. Some people believe this problem deals only with sexual 
activity. Paniccia seeks to inform people that sexual harassment does 
not have to be sexual but sex-based. Many forms of harassment have 
to do with stereotypical comments and role suggestions that deal with 
gender. Deborah L. Rhode discusses in her book, Speaking of Sex: 
The Denial of Gender Inequality, the common stereotypes faced by 
women in the workplace. Some of the stereotypes that she mentions 
are " ... women are too emotional, indecisive, deficient in quantita

tive skills, and lacking in career commitment (145)." Stereotypes 
against women are the foundation for the "glass ceiling", which refers 
to why women do not advance to executive level positions in corpo
rations. Rhode states that, "Unconscious gender stereotypes work in 

similar ways to prevent women from breaking through the glass ceil
ing and to prevent men from seeing that any ceiling exists (145)." 
Men also face stereotypes such as being too aggressive, sacrificing family 
for workplace advancement and dominating the workplace environ
ment. Both men and women must overcome these stereotypes to 

break free from gender inequality because stereotypes lead to sexual 
harassment due to poor perception of gender roles. 

Burlington, Inc. vs. Ellerth and Faragher vs. the City of Boca 
Raton 

The two Supreme Court cases that changed the standards for 
sexual harassment were decided in 1998. These two cases are impor
tant to study because they show the failure of the communication 
process within particular organizations. These cases also inform people 

why the United States Supreme Court implemented the vicarious 
liability rule. The first case, which is known as Faragher vs. the City of 
Boca Raton involves a Florida college student named Beth Ann 

Faragher. According to The New York Times Beth Faragher decided 
to pursue a part-time job as a lifeguard for the City of Boca Raton. 
Afrer passing a two-part physical fitness test, Faragher was offered a 
job. Faragher was one of six women on a force of 50 lifeguards. The 

agency Beth Faragher worked for was run along paramilitary lines, 
and all of the supervisors within the agency were men. Faragher's 
immediate supervisors had harassed several women that worked for 

them. Her supervisors had groped her and talked about sexual acts 
in front of her and other women. One ofFaragher's supervisors stated 
that he would never promote women. Faragher and some of the 
other women chose not to complain, because they feared they might 
lose their jobs. Shortly after, Beth Faragher left her job and filed a 
complaint against the city (l lA). 

The companion case that was decided on the same day as Faragher 
vs. the City of Boca Raton is Burlington, Inc. vs. El!erth. This case 
involves a Chicago merchandising assistant named Kimberly Ellerth. 
As in the previous case, Kimberly Ellerth suffered the same types of 
harassment. Her supervisor touched her inappropriately and made 

comments about her physical appearance. Ellerth's boss had told her 
to "loosen up" or he would make her job very difficult. In March of 
1994 Kimberly Ellerth was being considered for a promotion. Her 
supervisor had voiced concern about her being promoted in the pro-

motion interview. He felt that she was overly-sensitive, but despite 
his comments she was promoted. Ellerth's supervisor kept making 
harassing comments, and she decided to quit after she called his of
fice and he made a vulgar comment. Three weeks later Ellerth noti
fied the company about the harassment. She had originally decided 

not to complain, even though the company had a policy against sexual 
harassment (The New York Times 1 lA). 

The Supreme Court found in favor of both women. Originally 
the district court that heard the case Burlington, Inc. vs. Ellerth sided 
with Burlington, because Kimberly Ellerth did not use the commu

nication channels the company had in place. The appeals court re
versed that decision and found in her favor, and Burlington, Inc. 
appealed to the United States Supreme Court. The Supreme Court 
decided in both cases that an employer could be held vicariously li
able for the actions of supervisors, but a company could put on an 

affirmative defense if an employee did not notify the company of the 
harassment (Kennedy 9). The Supreme Court decided to make these 

rulings, because the appeals court felt that both cases dealt with vi
carious liability. They did not agree on the standard for employer 
liability. In the Writ of Certiorari for Burlington, Inc. vs. Ellerth the 

Supreme Court states that: 

The disagreement revealed in the careful opinions of the judges of 
the Court of Appeals reflects that Congress has left it to the courts 
to determine controlling agency law principles in a new and diffi

cult area of federal law. We granted certiorari to assist in defining 
the relevant standards of employer liability (Kennedy 3). 

There have been mixed reactions to this decision because some 
say the Supreme Court did not accurately define sexual harassment. 

Some critics even stated the decision has hindered sexual harassment 
law. Supreme Court Justice Clarence Thomas, who was joined by 
Justice Antonin Scalia in the dissenting opinion for Burlington, Inc. 
vs. Ellerth, states that, "As a result, employer liability under Title VII 

is judged by different standards depending whether a sexually or ra
cially hostile work environment is alleged." Justice Thomas further 
states that, "The standard of liability should be the same in both 

instances: An employer should be liable if, and only if, the plaintiff 
proves that the employer was negligent in permitting the supervisor's 
conduct to occur (1)." Justice Thomas means that organizations 
should be allowed to put on an affirmative defense in all cases of 

sexual harassment, even if a tangible employment action was taken. 
Justice Thomas states at the beginning of his decision that he felt 

organizations should be allowed a defense if employees chose not to 
go through the organizations complaint process (1). From Justice 
Thomas' perspective, the vicarious liability standard has set sexual 

harassment laws back because the standard does not offer companies 
a right to defend itself for harassment that was not communicated. 
This perspective calls into question if the vicarious liability standard 

is just to hold organizations responsible for misconduct that was not 
reported. 

Vicarious Liability 

The EEOC recently published a vicarious liability guide entitled 

Enforcement Guidance on Vicarious Employer Liability for Unlawful 
Harassment by Supervisors. The EEOC states in the guide that vicari-
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ous liability holds that a company could be held liable for the sexu
ally harassing actions of supervisors, if a tangible employment action 
is taken against an employee. Vicarious liability holds that a com
pany could still be held liable, even if the harassed person did not 
communicate the harassment. The vicarious liability rule not only 
applies to sexual harassment but also harassment based on race, color, 
sex, religion, national origin, protected activity, age or disability ("En
forcement" EEOC 5). 

There are several terms that need to be discussed to understand 

vicarious liability. The first term is tangible employment action. The 
EEOC states that a tangible employment action is "a significant change 
in employment status" ("Enforcement" 7) . There are three charac
teristics of a tangible employment action and they are: 

(1.) A tangible employment action is the means by which the 
supervisor brings the official power of the enterprise to bear 
on subordinates, as demonstrated by the following: 

a. it requires an official act of the enterprise; 

b. it usually is documented in official company records; 

c. it may be subject to review by higher level supervisors; 
and 

d. it often requires the formal approval of the enterprise 
and use of its internal processes. 

(2.) A tangible employment action usually inflicts direct 
economic harm. 

(3.) A tangible employment action, in most instances, can only 
be caused by a supervisor or other person acting with the 
authority of the company ("Enforcement" 7). 

The next term that needs to be addressed is supervisor. The EEOC 

explains this term as follows: 

An individual qualifies as an employee's "supervisor" if: 

(1.) the individual has authority to undertake or recommend 

tangible employment decisions affecting the employee; or 

(2.) the individual has authority to direct the employee's daily 
work activities ("Enforcement" 5). 

The last term is affirmative defense. A company is allowed to put 
on an affirmative defense if no tangible employment action was taken 
against an employee. There are two necessary elements of the affir

mative defense as stated by the EEOC: 

(1.) the employer exercised reasonable care to prevent and 

correct promptly any harassment; and 

(2.) the employee unreasonably failed to take advantage of any 
preventive or corrective opportunities provided by the 
employer or to avoid harm otherwise ("Enforcement" 9) . 

The elements of the affirmative defense basically mean that the em
ployee must complain, and the company took appropriate actions to 
stop sexual harassment. However, there are loopholes in the affirma
tive defense. If an employee feared retaliation, there were obstacles in 
the complaint process or the perception existed that the complaint 
process was ineffective, the affirmative defense would in essence be 
void ("Enforcement" 18). 
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Reporting Process 

The reporting process for sexual harassment can be very compli
cated. There are several steps that must be taken before a lawsuit can 
be filed. In the 9 to 5 Guide to Combating Sexual Harassment, Ellen 
Bravo and Ellen Cassedy suggest that one use the company and union 
channels first (74). This is an important step, because it shows that 
the company was notified of the harassment and makes a sexual ha
rassment lawsuit stronger. After the company has been notified and 
has been allowed to respond, a charge should be filed with the EEOC 
if the charging party is unsatisfied with the company's response. A 
charge must be filed with the EEOC in order to file a lawsuit. Time 

is an important factor when filing a sexual harassment charge with 
the EEOC. The deadline for filing is 180 or 300 days after the last 
date of alleged harassment, depending on the state in which the alle
gation arises. The EEOC further states the time period will not be 
extended ("Questions" 4). This means that even if the company's 

investigation is not complete, the charge must be filed within the 
allotted time period. The EEOC has 180 days to investigate a charge, 
then a right to sue letter will be given, even if the investigation is not 
complete. During this process an attorney needs to be consulted 
(Bravo and Cassedy 77). The attorney will communicate between 
the charging party and the company. An attorney who deals specifi
cally with sexual harassment law will be able to explain the legal jar

gon and understand all the legal rights of the charging party. 

During the reporting process one needs to investigate if the state 
or local government has anti-discrimination laws. If the state or local 
government has anti-discrimination laws, the EEOC will refer the 
case to the local or state agency that handles sexual harassment cases. 
The reason for this action is work-sharing agreements that Fair Em
ployment Practices Agencies (FEPA) has with the EEOC ("Federal" 
EEOC 7). This process avoids duplications of investigations. An 
attorney will know if the state or local government has anti-discrimi
nations laws. 

Communicating Sexual Harassment Effectively 

Sexual harassment has continued to be a problem for individu
als and businesses. The major reason for this problem is ineffective 
communication. Sexual harassment is a performance problem be
cause many individuals in corporations fail to meet minimum com
munication standards. Many researchers have focused on collective 
responsibility to communicate, but many have left out individual 
responsibility. Collective responsibility is the communication and 
actions that take place within a company between management and 
employees. Many books and journal articles focus on what compa
nies can do to prevent sexual harassment. Other sources focus on 
what to do if sexual harassment occurs. Communication scholars for 
years have talked about the communication misunderstandings be
tween men and women. This information is necessary but it does 
not suggest what the individuals' responsibilities are to inform com
panies of sexual harassment and to stop it before it becomes severe. 
Much of the problem can be stopped if individuals are proactive in 
setting companies' sexual harassment policies. 

Sexual harassment policies in their current state continue to evolve 
because the problem is becoming more complex. Alan Deutshman 



states, "Educating employees is vital but not easy, because there is 
considerable uncertainty and disagreement about what harassment 
is" (93). Before employees can be allowed to set policies, adequate 
sexual harassment training should be provided, which will assist people 
to comprehend some aspects of this problem. Learning and under
standing sexual harassment law is no small task. For example, learn

ing harassment terms is simple, but understanding them as parts of a 
whole system is complicated. Companies that allow employees to set 
sexual harassment policies must first open the door of communica
tion. Companies can open the doors of communication if the man
agement of those organizations has an open door policy. This means 

that employees have access not only to their immediate supervisors, 
but to upper level managers as well. 

Fear and Communication 

Sexual harassment is a taboo subject that some people do not 
like to discuss. Sexual harassment will continue to be a persistent 

problem, until it can be discussed on an informal and personal level. 
Many people do not like to talk about sexual harassment because of 
fear. This fear comes from the idea they will be perceived negatively. 
This fear is understandable and it will not go away until companies 
allow open dialogue about sexual harassment. Bravo and Cassedy 
state four basic fears faced by victims of sexual harassment: fear of 

not being believed, fear of humiliation, fear of ostracism and fear of 
damaging a career or losing a job - or both (55). These fears are 
associated with the workplace, but the fears are also personal. Re

porting sexual harassment is an organizational problem that must be 
addressed, but sexual harassment also has a personal level that must 
be explored. The major reason that some sexual harassment cases go 
unreported is perception. So many individuals who resist talking 

about harassment have internalized this problem. The internaliza
tion of these problems causes fear and negative perception, which 
lead to poor communication between management and employees. 

Some people are afraid to talk about anything to do with sex or 
gender in their own homes. How can people openly communicate 
sexual harassment to a company if they cannot communicate the is
sue in their personal lives? The answer is that they cannot. This 
problem must be handled at a personal level by opening oneself up to 
the possibility of communicating, especially communicating some
thing that is considered taboo. Solving the personal level of sexual 
harassment will take a long time to conquer. This issue preferably 

should be handled when individuals are younger and in the develop
mental stages of life. Once people become older they tend to resist 
new ideas, especially communicating something they were told not 

to talk about. The reason books such as Who Moved My Cheese?, by 

Dr. Spencer Johnson, are published is because people have a hard 
time accepting something that is unknown or never communicated 
on a corporate or personal level. Vicarious liability seeks to eliminate 
this problem, but is this standard for sexual harassment solving the 

problem? While the law does hold corporations and other organiza
tions accountable for supervisor's actions, does it allow for communi
cation problems? From one perspective the law allows for miscom

munication because it allows a charging party to file a complaint for 
tangible employment actions that were not reported. However, many 

others support vicarious liability because it protects those who can
not stand up for themselves. Some would agree that individuals who 
cannot speak for themselves should be protected. On the opposing 
side of this statement, some would say that if one cannot communi
cate harassment one should not seek remuneration. 

Perception and Communication 

In both Burlington, Inc. vs. Ellerth and Faragher vs. City of Boca 
Raton, many communication problems existed. There was ineffec

tive communication between the two employees and the companies. 
Both Kimberly Ellerth and Beth Faragher felt they could not com
municate their problems to their organizations. This problem is the 
organizations downfall because they have not dealt with communi

cation problems. The biggest problem is that both women did not 
try to communicate with their organizations. They did not give their 
organizations a chance to respond. Another problem with the cases 
is that both women had a negative perception of their company, and 
they feared the retaliation of their supervisors and male co-workers. 
Anita Hill stated in an article three reasons why sexual harassment is 

considered a woman's dirty secret: 

(1.) Women who "tell" lose their jobs. 

(2.) Women who "tell" become emotionally wasted. 

(3.) Women who "tell" are not always supported by other women (25). 

From this perspective, reporting sexual harassment is a personal prob
lem. This not only applies to women but also to men. If talking 
about or reporting sexual harassment is an internal problem, how can 

companies respond to the problem; or can they respond to the inter
nal nature of this problem at all? Companies can respond to this 
problem if they change the perception of management and supervi

sors. Employees must feel comfortable approaching management 
with their problems. For this to happen managers must manage 
employee perceptions by dealing with employee problems as they 

occur. Managers create a negative perception if they ignore the prob
lems presented to them. 

Employee perception is important to study because it helps one 
explore companies' responsibility. In order for individuals to take 
full advantage of a companies' communication process, the process 

must be seen as receptive to employees. There are many suggestions 
that can improve the communication processes in companies. In 

Analyzing Performance Problems or You Really Oughta ~nna, con
sultants Dr. Robert F. Mager and Peter Pipe pose the question, "Is 

desired performance punished?" (43). In many cases of sexual ha
rassment the answer is a positive one. Many men and women who 
have reported harassment (the "desired performance") have lost their 

jobs or have damaged their careers. These people have two choices: 

stay at the organization they work for or find another place to work. 
In many cases persons have chosen the latter, because they do not 
want to face the humiliation and suffering of being labeled "sensi
tive". A statement made by Mager and Pipe illustrates that punish

ing desired performance would decrease the likelihood of repeated 
desired performance: 

Actions produce consequences; those consequences, favorable or 

unfavorable, shape how we will act in the future. Favorable con-
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sequences make it more likely that actions will be repeated. Un

favorable consequences work the other way, decreasing the like

lihood of repeated performance. We need to be sure that this 

linkage of actions and consequences is not working against us, 

with punishing consequences following desired actions (43) . 

Companies must facilitate an environment that does not punish 

the victim of sexual harassment but one that empowers the charging 

party. If organizations facilitate an environment that ridicules vic
tims of sexual harassment then victims will remain silent. This is not 

a silence that an organization wants to encourage. If the organization 

does facilitate this type of environment the organization will be held 

liable according to the vicarious liability rule, which protects victims 
of harassment if a person perceives that the company's communica

tion process is ineffective. 

Mager and Pipe also posed the question, "Is undesired perfor

mance being rewarded?" (61) . In the case of sexual harassment the 

question would be, are harassers being rewarded for their behavior? 

This will be a problem if harassers are rewarded for their behavior, or 

the victims of harassment perceive the harassers are being rewarded 

for their behavior. Negative perception by employees is a problem 

because in some cases employee perception is correct. While it is 
important to control perception issues, organizations must make sure 

the investigation process is thorough. Communication must take 

place with the alleged victim and alleged harasser. Punishment should 

not occur until a complete and thorough investigation takes place. 

The consequences are too great if an organization does not control 

the information that is being received or perceived. Mager and Pipe 

also ask, "Are there any consequences at all?" (75) . The authors won

der if poor performances are being reprimanded. In many cases or

ganizations allow for harassment by not reprimanding poor behavior. 
The same can be said for the harassed person. In other words, are 

there good consequences for reporting harassment? This question 

reiterates the previous questions. Do employees perceive that their 

complaints are taken seriously? Do harassers see the consequences of 

their actions? These questions must be taken seriously to overcome 

the problem of sexual harassment. 

"Can the task be simplified?" is one final question that must be 

addressed in the case of sexual harassment (Mager and Pipe 113). 

This refers to the communication process in companies, as well as 

the sexual harassment complaint process. The complaint process must 

be simple for it to be effective, and the employees must know the 

communication process. Employees will be less likely to go through 

the complaint process if it seems too difficult. For corporations to 

overcome this problem the complaint process must be communi

cated to them. The complaint process will not be effective if no one 

knows how the process works. Therefore, companies must continu

ously teach the communication processes of that organization. When 

a person first enters a company the process should be explained, or 

the process will become useless. 

Further Suggestions for Communication 

There are several other suggestions that organizations can use to 

communicate sexual harassment effectively. A few suggestions the 
EEOC offered in the "Questions and Answers for Small Employers 
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on Employer Liability for Harassment by Supervisors" are: correct 

harassment that is clearly unwelcome whether a complaint is filed or 

not, make sure managers and supervisors understand company policy, 

screen applicants for supervisory jobs carefully, and keep records of 
harassment complaints (3) . These few steps can help companies avoid 

liability charges and lawsuits. By responding to sexual harassment in 

the beginning stages, companies free themselves from negative per

ception; therefore, employees will not be able to state their compa

nies did not take appropriate measures in the past. The most helpful 

of these suggestions is to screen supervisory applicants carefully. If an 

organization carefully checks the background of job applicants, it may 

be able to find candidates more suitable for supervisory positions. 

There are important steps that employees must take as well. The 

first suggestion is to notify the company when the harassment first 

starts. Once the employee has notified the company the charging 

party must give the management a chance to respond. Even if the 

company does not respond, it will make the complaint stronger in 

court. This will also help stop the harassment before it leads to some
thing more severe. If the immediate supervisor is the harasser, it is 

suggested that one goes to another manager or supervisor. Another 

suggestion is to document every harassing action and communica

tion that takes place. Also keep copies of the complaint filed with the 

company. Document all calls and communication that are received 

(Bravo and Cassedy 80). The most important thing to do is commu

nicate. Communicating the harassment is important because the 

company can defend itself if the case does not involve a tangible em
ployment action. 

METHOD 

Design 

A small study exploring the perception of sexual harassment in 

the workplace was conducted using a survey. Use of the survey will be 

quantitative in nature. Questions focused on sexual harassment law, 

training and communication of sexual harassment in the workplace. 

Data from the participants was collected to see if there was a correla
tion in the responses of those surveyed. Information was also gath

ered to see if one of the above-mentioned aspects affected the way 

one responded to other areas of sexual harassment. The analysis of 

the survey results will be compared to see if there is a correlation. 

Sampling and Subjects 

Participants (n=65) in the survey were obtained from classes in 

the University of Texas at Arlington Department of Communica

tions. Possible participants were asked if they were currently em

ployed, and they were eliminated from the survey pool if they were 

not. The surveys were distributed on a voluntary basis. Participants 

were informed of the subject matter of the survey before the instru

ment was distributed. Thirty-seven percent of the participants were 

males. The other 63 percent were females. The ages ranged between 

18 and 45, but the largest portion of those surveyed were between 

the ages 18 and 25 (86 percent). The participants' job experience at 

their current company ranged from less than 1 to 12 years, but the 

majority had only been at their company for 2 years or less (69 per

cent) . This was due to the young age of the population. 



DATA COLLECTION 

Procedure 

Data was collected from introductory-level to more advanced 

courses. Participants were asked closed questions and intensiry ques
tions using the Likert Scales. Background information was gained 
first, such as age, gender and work experience. The questions then 
moved towards sexual harassment topics, posing questions such as 
"How often does your company offer sexual harassment training?" 

The questions then used Likert Scales to see how strongly the partici
pants felt about sexual harassment in the workplace. These questions 
dealt with sexual harassment laws, such as vicarious liability. 

Sexual harassment training 

50 

i~:.-a_lbi 
Yes No Not Sure 

Response 

Table 1: Company offered training twice a year 

•Maleand 
Female 

•Male 

ffiJ Female 

Fourteen percent of the participants surveyed stated their com

pany offered training at least twice a year (Table 1). An overwhelm
ing 60 percent stated their companies did not offer sexual harass

ment training at least twice a year. The remaining 26 percent were 
not sure if training was offered twice a year or not. Seventy-four 
percent of those surveyed indicated they had not attended sexual ha
rassment training in the past year (Table 2). Sixty-six percent of the 

males that participated are indicated in this category. 
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Table 2: Attended training in past year 

Seventy-eight percent of the females included in the survey did not 
attend sexual harassment training in the past year. A reason may be 
the size of the organizations the participants work for, but if those 

organizations have 15 employees or more they can be held liable for 

harassment ("Federal" EEOC 5). The size of the organizations the 
survey participants worked for was not obtained in the survey. This 
information will need to be obtained for future surveys or interviews. 

Harassment in the workplace 

Twenty percent of those surveyed stated they had been sexually 
harassed in the workplace, and they chose not to inform their com
panies. Thirty-one percent of the female participants surveyed re
ported they were sexually harassed and chose not to report the ac
tions, but the males surveyed reported neither of these actions. Of 
those surveyed 34 percent stated they knew someone who had been 
sexually harassed and chose not to inform their companies (Table 3). 
Forty-three percent of the female participants surveyed knew some

one who fit into this category. Nearly 17 percent of the males re
ported they knew someone who had been sexually harassed and chose 
not to report the acts. These results indicate there are communica
tion problems either with perception or communication in the par
ticipants' organizations. There may be personal fears faced by the 

participants as well. 
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Table 3: Knows someone who did not report harassment 

Sexual harassment policy 

Seventy-four percent of the participants either strongly or some
what knew their companies' sexual harassment policy. The female 
participants' results were more evenly distributed, but 92 percent of 
male participants reported they strongly or somewhat agreed with 

that statement. A large amount of the participants believed their 
companies took sexual harassment seriously. When participants where 

asked if their companies provided adequate sexual harassment train
ing, the numbers were nearly evenly split (Table 4). Fifty-two percent 
either strongly or somewhat agreed with that statement. The other 

48 percent either somewhat or strongly disagreed with that state
ment. More female participants strongly or somewhat disagreed with 

the statement; however, more males somewhat or strongly agreed with 
the statement. Training needs to be addressed as the survey results 
show, due to the variation of the males' and females' results. 
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Table 4: Adequate training provided 

Sexual harassment law and procedures 

•Maleand 
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The majority of participants were not familiar with the term 

vicarious liability (Table 5). Twelve percent stated they were strongly 

familiar with the term vicarious liability. Twenty-nine percent stated 

they were somewhat familiar with the term. The male participants 
were more evenly distributed. The female participants felt less famil
iar with the term than male participants. More participants agreed 

they were familiar with most current sexual harassment laws. The 

female participants were nearly divided equally, yet 66 percent of the 

male participants either strongly or somewhat agreed with the state

ment. Thirty-five percent of those surveyed knew the proper chan
nels to take when reporting sexual harassment. Another forty-five 

percent somewhat knew how to report sexual harassment. These 

results reiterate the need for sexual harassment training. Many people 

are unaware ofharassment laws and procedures, which may hold com

panies liable in the future. 
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Liability for sexual harassment 
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More than half of the participants felt that a company should be 

held liable for sexual harassment acts, even if the harassed person did 
not notify their company of the harassment (Table 6). Twenty-two 

percent strongly agreed with the previous statement, 32 percent some

what agreed, 28 percent somewhat disagreed, and 18 percent strongly 
disagreed. Both the males' and females' results were nearly evenly 

distributed. There are several possible reasons for these results. One 

reason deals with past experience. From the results of the survey 
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several males and females knew someone that was harassed, and some 

of the female participants were harassed themselves. Some of the 

participants stated they had not reported sexual harassment them
selves; therefore, they may have been motivated to agree with the 

vicarious liability rule. 
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Table 6: Company should be liable for harassment not communicated 

CONCLUSION 

Sexual harassment will not go away until individuals and com
panies practice effective communication. However, sometimes vic

tims of harassment have no other choice but to file a sexual harass

ment complaint. This tends to happen because employees fear they 

will not be heard or taken seriously. Some may feel that employees 
must communicate, but organizations must allow for this communi

cation. Sometimes companies are unprepared to face sexual harass

ment because it has so many gray areas. Proper training will allow for 

individuals to conquer their fears, and training will allow individuals 

to openly communicate on such a taboo subject. People must feel 
that their companies support them, and if people do not feel this 

way, they will leave the organization. Not only will this occur but 

also companies may eventually be held liable for not creating an envi

ronment that allows communication. Companies must inform em

ployees of the communication process and resource people they can 

talk to openly. Once this happens the situation will get better and 

employees will have a company they will be proud to work for. 

The vicarious liability rule seeks to hold companies liable, but does 

it seek to improve the complaint process within companies? From one 
perspective it fosters ineffective communication by holding companies 

liable for information never received. Another perspective suggests the 

rule is needed because it makes companies come up with an effective 
communication and complaint process. There has been, and will con

tinue to be, much debate about this subject. As the survey results show 

there are different perspectives on sexual harassment. 

Researchers should continue to study sexual harassment and track 

laws. After the vicarious liability rule has been in effect for ten years, 
a study should be conducted to see if the rule is effective. If the rule 

has proven to be effective then improvements should be suggested. If 
the rule is not effective after the ten-year period, other methods might 

be recommended. 
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Mental Health Care In Ghana, West Africa 
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ABSTRACT 
According to the World Health Report 2001, major depression is now the leading cause of disability and ranks fourth in the ten leading causes of the global 
burden of disease. The Report 2001 states that for policy changes to occur, country-specific information is needed concerning resources in developing 
countries. Mental Health Care in Ghana, Wt-st Africa is an exploratory-descriptive study of mental health care in the Ghana. The report explores the structure 
of mental health care, identifies some of the characteristics and challenges of personnel in the mental health division, and provides basic profiles of mental 
health clients in Ghana. Prevalent methods of treatment are presented. A summary is given of the mental health care needs in Ghana, and suggestions are 
provided for improvements. Topics for significant continued research are suggested. 

INTRODUCTION 

Major depression is now the leading cause of disability and ranks 
fourth in the ten leading causes of the global burden of disease (The 
World Health Organization, 2001, p. x) . Mental health care for de
pression and many other manifestations of the diseases associated with 

poor mental health is a recognized need by medical professionals in 
Ghana, West Africa. 

A discussion of the subject of mental health in a country with 
cultures and traditions as long and rich as those of Ghana requires a 
much broader perspective than a single discipline provides. In addi
tion to information on psychiatry, it is necessary to have knowledge 
of anthropology, sociology, medicine and religion for there to be 
meaningful interpretations of research findings. For this reason, re
search for this report included investigation into all of these fields. 

This report, Mental Health Care in Ghana, Wist Africa presents 
the structure of mental health care in Ghana, identifies some of the 
characteristics and challenges of personnel in the mental health divi
sion, and provides basic profiles of mental health clients in Ghana. 
The report describes the most prevalent methods of treatment in the 
practice of mental health care in the country and explores some of 
the attitudes of the people regarding mental health. 

Concluding statements offer suggestions for the way forward in 
mental health care in Ghana. Significant problems are identified. 
Possible solutions are being put forth, as suggested by the people in 
the health care field in Ghana regarding the needs of the mental health 
care sector in the country. Areas for further study are identified. The 

following diagram illustrates the overall pattern of this research project. 

organizational 
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Diagram 1: Design of Research 
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CONCEPTUAL FRAMEWORK AND METHODOLOGY 

The Medical Outcomes Study is the conceptual framework of 

this research. Within this framework, an exploratory descriptive study 

was conducted to define elements of psychiatric care in the country 

of Ghana. The focus of the research was to present the structure and 

function of the mental health care delivery system. The purpose of 

the research was to add to the body of knowledge regarding mental 

health care in developing countries, specifically Ghana, with the goal 

of formulating proposals for improvement in mental health care de

livery in Ghana. 

Structure of Care 

System Characteristics Provider Characteristics Patient Characteristics 

• Organization • Age • Age 

• Governing laws • Gender • Gender 

• Financial incen rives • Economic incentives • Symproms 

• Workload • BelielS/attitudes • Belie&/ attitudes 

• Access/convenience • Job satisfaction • Diagnosis/ condition 

Table 1: Medical Outcomes Study Framework. 
(Source: As cited in Burns and Grove, The Practice of Nursing Research, 
Conduct, Critique, and Utilization) 

The methods used in this research were interview, questionnaire, 

lecture, workshop participation, review of government and hospital 

records, and observation. Workshop participation resulted from an 

invitation from the Chief Psychiatrist, Dr. J.B. Asare, to attend the 
Annual Mental Health Review Conference on June 6'h and 7'h, 2002, 

in Dodowa, Ghana. All of the hospital chief psychiatrists in the country 

were present at the conference, as were administrative heads and psy

chiatric nursing directors. The proceedings were recorded on video

tape. 

The main instrument used in this research was the World Health 

Organization questionnaire prepared for its ATLAS: PHASE 11 project. 

A second questionnaire for the purpose of obtaining qualitative data 

was provided to health care professionals in the country. These in

struments can be reviewed by contacting the McNair Program, Uni

versity ofTexas, Arlington. 

Legal documents relating to government policies in mental health 

care were obtained from the Chief Psychiatrist in the Mental Health 

Unit, Dr. J.B. Asare, and from Dr. Akwasi Osei of Ankuful Psychiat
ric Hospital. In addition to taped interviews with Dr. Asare, Dr. Osei, 

and Dr. Allotey, questionnaires were distributed to and collected from 

Dr. Asare and Dr. Osei. Additionally, interviews were conducted 

with psychologists in the country and with nursing personnel in ad

ministrative positions. An extensive interview was conducted with 

the Director of Occupational Therapy at Ankuful Psychiatric Hospi

tal. A group interview session with psychiatric nursing students at 

Ankuful Psychiatric Hospital revealed many frustrations and fears 

present among student nurses. Numerous interviews were conducted 

with religious leaders, students, and with members of society in an 

informal setting. 

REVIEW OF LITERATURE 

Access to psychiatric journal articles specific to Ghana is diffi

cult. Traditional online and library resources have produced abstracts 

suggesting topics related to psychiatry in Ghana, but full text is sel
dom available. The abstracts also revealed that 85% of the articles are 

more than two years old and the majority of them date back to the 

1970s and 1980s. 

Medical Systems in Ghana, a Study of Medical Sociology, was writ

ten by Dr. P.A. Twumasi, PhD, in 1975 and published by the Ghana 

Publishing Company. The book provides some background informa
tion, but leaves questions of current conditions unaddressed. 

Physicians, Colonial Racism, and Diaspora in West Africa, by Dr. 

Adell Patton Jr., makes reference to some who believe that medicine 

is a supernatural art that is practiced by a witch who wishes to do 
harm rather than heal, and that poor mental health is the result of the 

spiritual world, not the physical (Patton, 1996. p. 182). Spiritism is 

a major component of attitudes toward mental health conditions in 

Africa. 

The Edwin Mellen Press published a book, Underdevelopment 
and Health Care in Africa, The Ghanaian Experience, by Ralph Quaye, 

in 1996. In the extensive bibliography of 266 listings, all but three 

were written before 1989, the latest date of publication listed. One 

article was written in 1897. 

Quaye's book does not talk about current psychiatric health care 

issues directly, but it does provide resource information regarding the 

overall system of health care in the country. The author develops his 

argument as to how economic conditions impact the health care sys

tem in Ghana. Dr. Quaye also discusses the value of a community

based health delivery system, which is the current philosophy and 

pattern of mental health care delivery. The conflict between tradi

tional healers and biomedical practitioners is addressed. 

According the Dr. Allotey of Pantang Psychiatric Hospital, psy

chiatric publications originating in Ghana are rare. One article, how

ever, written by a Ghanaian researcher currently living and working 

in Canada, describes the profound affect hard work and poverty have 

on mental health (Avorti & Walters, 1999). 

Joyce Yaa Avorti and Vivienne Walters have written the article 

titled You just look at our work and see if you have any freedom on earth; 
Ghanaian women's accounts of their work and their health. Avorti is 

Ghanaian and from the Volta region where the interviews took place. 

According to Avorti and Walters, mental health problems among the 

working women of the Volta region are frequently somaticized. Three 

out of four of the women interviewed referred to psychosocial health 

problems. The women described these problems in terms of "think

ing too much" or "worrying too much". This article reveals that mental 

health issues are an important factor in Ghanaian society. The au

thors do not offer suggestions as to treatment of the disease; they 

highlight the fact that women's work issues must be considered when 

discussing beliefs and attitudes regarding mental health in Ghana. 

In June of 2001, the article A mty Forward For Mental Health 
Care In Ghana was presented in The Lancet. The article gives a hope

ful perspective on mental health care in Ghana. Though the author, 

Hannah Roberts, describes mistreatments that still exist in the Ghana 

mental health care system, she also provides examples of how tradi

tional and spiritual healers can work with the government mental 

health care system with very positive outcomes for the patient. The 
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article emphasizes the importance of a community-based mental health 

care system. 

Professor S.N .A. Turkson of the Department of Psychiatry, Uni

versity of Ghana at Legon, published a report in March of 1996 in 

the WestAfrican]ournal of Medicine. The seven-year study, Psychiatric 
Disorder Among Adolescents Attending a Psychiatric Out-patient Clinic 
in Accra, Ghana, was conducted between 1987 and 1994. There were 

454 subjects, and the report used duster analysis for the final data 

presentation. The report revealed a rate of 17.5% for major depres

sive illness in adolescents in Ghana. Schiwphrenia, hyposomnia, anxi

ety state, conversion/disorders, phobic states, conduct/personality, 

organic psychosis, substance abuse, puerperal/postpartum, and psy

chotic states were the other classifications reported. 

A significant literature resource in the development of this re

search has been the World Health Report 2001: Mental Health: New 
Understanding, New Hope. This 196-page report lists the latest and 

most extensive data available in a global reference. The information it 

contains provides a standard with which to compare current mental 

health care systems in Ghana in both quantity and quality of care. 

The companion volume, gives the latest data and statistics available 

from the World Heath Organization's mental health research. 

The methodology of the Atlas: Country Profiles on Mental Health 
Resources 2001 is the use of a series of questionnaires, accompanied 

by a glossary of terms to assist the respondents. Most of the analysis is 

descriptive, though some statistical analyses were performed. Chi

square statistics were calculated to establish associations between vari

ables. 

There are two primary limitations of the Atlas. Missing data, 

the most common problem, was primarily due to the fact that such 

data simply do not exist within the countries. Attempts were made to 

pool qualitative data from many sources. Other limitations of the 

data were due to the fact that they were collected mostly from gov

ernment sources, leaving information about the private sector incom

plete. 

World Health Report 2001 offers guidelines by which health care 

systems, including the system in Ghana, can be evaluated for im

provement. Their recommendations are as follows: 

1. Provide treatment in primary care 

2. Make psychotropic drugs available 

3. Give care in the community 

4. Educate the public 

5. Involve communities, families and consumers 

6. Establish national policies, programs and legislation 

7. Develop human resources 

8. Link with other sectors 

9. Monitor community mental health 

10. Support more research 

A significant finding in the literature review for this report is that 

too few resources are available as models for study in psychiatric care in 

developing countries such as Ghana. Countries globally require cul

turally-specific methods to study their individual needs. As stated in 
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the Atlas, ''The value of the Atlas therefore is that it replaces impres

sions and opinions with facts and figures." Facts and figures are impor

tant, but methods for their collection and interpretation need to be 

further developed so results can be meaningful across cultures. 

STRUCTURE OF MENTAL HEALTH CARE 

Ghana has been a leading force in the development of the political 

face of the African continent in the twentieth century, including health 

care structures. Though at the time it was known as the Gold Coast, in 

1957 the country became the first African British Colony to receive 

independence. Following the theme of leadership, Ghana is one of a 

minority of African countries that developed a Mental Health Unit in 

the Ministry of Health prior to 1990. Worldwide, 53.5 percent of coun

tries with a national mental health program have initiated such a pro

gram between 1990 and 2001 (WHO, 2001, p. 13). 

In 1986, Parliament provided for the formation of a national 

mental health care program that encompasses promotion, preven

tion, and delivery of mental health services. According to Dr. J. B. 

Asare, Chief Psychiatrist for Ghana, the Mental Health Unit belongs 

to the Institutional Care Division of the Ministry of Health. 

Though Ghana became independent, Britain left a legacy of es

tablished health institutions and a high regard for educational ad

vancement in health care fields. Because of this, Ghana initially was 

able to provide mental health care facilities that were regarded as 

modern for the society in which they functioned. Accra Psychiatric 

Hospital was constructed in 1906, and the psychiatric hospital in 

Ankuful was begun in 1965. By 1975 Pantang Psychiatric Hospital 

was commissioned and three government-owned hospitals existed in 

the country exclusively to provide mental health care. 

With a forward thinking philosophy, a system of training for 

mental health nurse specialists exists in Ghana. The three psychiatric 

hospitals are all considered teaching hospitals. Nurses train at the 

hospitals for either a registered nursing degree or for a mental health 

nursing degree. A psychiatric nurse earns a slightly higher wage than 

one who has not achieved that level of training. In line with current 

mental health guidelines mental health is a part of the primary health 

care system, and care is moving toward community-based services. 

Poverty, stress, and disaster are known to contribute to poor men

tal health. There are 13,000 refugees in Ghana from war-torn Liberia, 

Sierra Leone, and Togo. Refugees traditionally experience high rates 

of depression and other mental disorders that are triggered by the 

extreme change in their physical surroundings and the emotional 

trauma they have experienced. The presence of these refugees, there

fore, impacts the mental health care community in Ghana, and spe

cial programs exist for these refugees (Worldwide Refugee Report, 

2002) . No mental health reporting system is in place for the country, 

however. 

Ghana has a substance abuse policy present that was formulated 

in 1990. Substance abuse is traditionally considered a part of mental 

health care. The specific laws related to substance abuse are [1] The 

Narcotic Drugs (Control, Enforcement, and Sanctions) Law 1990, 

[2] PNCD Law 236, and [3] Pharmacy and Drugs Act of 1961. 

The allocation for mental health care is 0.5% of the total na-



tional budget that is primarily funded by taxes. Mental health treat

ment in the country is free, as are the drugs associated with treat

ment. The country has an Essential Drug List, however, and the list 

of drugs approved for psychiatric care is extremely limited. 

The World Bank data from 2001 indicate that there are 18.9 

million people in Ghana (World Bank, 2001). There is less than one 

psychiatrist and/or one psychiatric nurse- for every 100,000 popula

tion in Ghana. By comparison, the United States has more than 10 

psychiatrists and as many as 50 psychiatric nurses per 100,000 popu

lation (WHO, 2001, p. 96, 97). The low ratio of psychiatric health 

care workers should not imply a low incidence of poor mental health. 

Religious leaders and traditional healers in the remote regions of the 

country provide much of the care of mentally ill patients. Religious 

leaders and traditional healers also are consulted on a regular basis in 

sections of the country where psychiatric care is more accessible. 

The limited methods of psychiatric treatment in Ghana are due 

more to a lack of financial resources and qualified personnel than to 

a lack of knowledge on the part of doctors and administrators. Table 

2 lists the top ten causes of admission and the top ten types of cases 

seen in the outpatient department (OPD) at Ankuful Psychiatric 

hospital from January l, 2002 until March 31, 2002. Pantang Psy
chiatric Hospital provided figures for all of2001 (Osei, 2001). 

Ankuful Admissions Ankuful O.P.D. Pantang O.P.D. 

Jan 2001 to March 2002 Jan 2001 to March 2002 Jan to Dec 2001 

DIAGNOSIS NO. NO. DlAGNOSIS DIAGNOSIS NO. 

Epilepsy 332 862 Acute Psychosis Schizophrenia 3712 

Malaria 262 723 Epilepsy Epilepsy 2006 

Psychotic Depression 75 194 Depression Affective Disorders 1094 

Hypomania 67 138 Substance Abuse Substance & Alcohol 

Abuse 1223 

Cannabis 53 22 Alcohol Schizoaffective 
Disorder 255 

Psychogenic Headache 50 17 Cannabis Anxiery, 
Phobic Disorders 204 

Psychotic Disorder 44 9 Hypo mania Organic Disorders 200 

Substance Abuse 35 3 Organic Psychosis Personaliry 
Disorders 100 

Convulsion 17 3 Febrile Convulsion Migraine 105 

Schizo Affective Disorder 8 3 Anxiery Sornatofurm Disorders 67 

Table 2: Top Ten Diagnoses at Ankuful and Pantang Hospitals 

Figure 1, a map of the psychiatric hospital locations, reveals that 

the concentration of mental health care facilities is in the southern part 

of Ghana. The Northern Region, dominated by Muslims, is 

underserved. The individuals from the northern parts of the country 

must travel many miles over rough terrain in order to receive psychiat

ric care. Pharmaceuticals are often dispensed in larger quantities to in

dividuals who must travel long distances, but this can lead to problems 

of compliance issues due to lack of adequate supervision, wastages that 

stem from a feeling of availability, and to problems related to proper 

storage of medications. There is often a lack of refrigeration, many 

medications need to be kept out of direct sunlight, cleanliness can be a 

concern, and prescriptions may become outdated. There is, however, 

accommodation to some degree for mental heath treatment in primary 

health care facilities as well as a move throughout the country to trans-

fer mental health services out of institutions and into the community. 

This is consistent with the recommendations of the World Health 

Organization as put forth in the World Health Report 2001 (Personal 

Communication, Interview 603d, June 3, 2002). 

I Pantang 

Figure I: Location of Psychiatric Hospitals in Ghana 

In 1995, the government of Ghana recognized the need for the 

continuing development of an overall mental health policy. The prac

tice of mental health care is not static, and the initial policy of 1995 

has undergone major revisions in 1998 and 2002. Although the cur

rent policy has been implemented only 25 to 50 percent, the psychi

atric professionals in the country are currently developing further re

visions to the mental health policy and to the structure of mental 

health care (Personal Communication, Interview 705a, July 5, 2002). 

Major organizational changes are being proposed to government 

officials in Ghana. One of the issues being discussed is where mental 

health care fits into the total structure of health care services in the 

country. Currently, the Mental Health Unit is part of the Ministry of 

Health, but consideration is being given as to whether the Unit should 

be under Ghana Health Services, or perhaps be a freestanding minis

try. The hospitals are also teaching institutions for both doctors and 

nurses, adding to the confusion (Annual Mental Health Review Con

ference, 2002). 

The government in Ghana provides all psychiatric health care 

and related therapeutic pharmaceuticals free. Though outpatients are 

asked to pay a token payment of 1000 cedi each time they are seen, 

the current equivalent of about 12 cents US currency, there is no 

significant financial incentive to the Mental Health Unit to operate 

at maximum efficiency (Personal Observation, June 13, 2002). 
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Antiepileptic Drugs 

Carbamazepine 

Phenobarbital 

Pyenytoin sodium 

Psychotropic Drugs 

Amitriptyline 

Chlorpromazine 

Diazepam 

Fluphenazine 
(Tertiary Level Only) 

Haloperidol 

Imiprimine 

Antiparkinson Drugs 

Cost Per 100 Tablets 
Most Cost in US Dollars-

Common 
Strengths 

200mg 

60mg; 30mg 

lOmg 

50mg; 25mg 

lOOmg; 50mg 

lOmg; 5mg 

25mg 

lOmg 

25mg 

conversion rate of 
7500cedildollar 

2.90 

0.48; 0.20 

1.53 

6.77; 1.36 

2.01; 1.413 

0.20; 0.13 

0.53 

1.92 

2.70 

Diperiden, Carbidopa, and Levodopa not available 

Table 3: Pharmaceutical List 
(Source: Personal Communication, Dr. Asare, June 27, 2002) 

However, the professionalism of the staff and the shortage of 
pharmaceuticals and other supplies is an incentive for the Mental 
Health Unit to be as productive as possible with the least expense. 
Additionally, financial constraints are perhaps the biggest drawback 
to the Mental Health Unit becoming a separate ministry, and recog
nition of this limitation to the advancement of the profession is an 
encouragement for workers to provide services responsibly. 

The tables below provide a summary of staffing at the three psy
chiatric hospitals in Ghana. The need cited most frequently by health 

care professionals at all three hospitals is for more staffing, especially 
more psychiatric-trained nurses. Expanded training facilities, better 

compensation to increase retention, and better accommodations are 
all being considered as methods for increasing the number of mental 
health care workers for the country. The Annual Mental Health Re
view Conference 2002 provided a forum for discussion of these staff
ing issues. 

Accra Psychiatric Hospital 

(1,171 In-Patients; Nurse to Patient Ratio 1:16) 

Category of Personnel No. at Post Remarks 

Psychiatrists 7 

Medical Officers 4 

Professional Nurses 139 100 Professionals Needed 

Auxiliary Nurses 121 

Ward Assistants 34 

Paramedicals 145 

Table 4: Human Resources 
(Source: Annual Mental Health Review Conference, June 2002) 
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Ankuful Psychiatric Hospital 

(300 In-Patients; 1 :20 Ratio) 

Category of Personnel No. at Post 

Psychiatrist 2 

Medical Officer 

Professional Nurses 32 

Auxiliary Nurses 20 

Ward Assistants 54 

Paramedicals 106 

Table 5: Human Resources 

Remarks 

(Source: Annual Mental Health Review Conference, June 2002) 

The psychiatrists in Ghana are primarily middle-aged males. 
The Chief Psychiatrist is of the mandatory retirement age of 65, but 
he estimates he will be working for the government on contract for 
approximately two more years while he trains someone to replace 

him. 

The economic incentives for psychiatrists are minimal. Accord
ing to Dr. Samuel Allotey of Pantang Psychiatric Hospital, of the 1.8 
million cedi ($240.00 US) he earns in a month he has only 1.014 
million cedi ($135.20 US) remaining after government housing costs 
and other mandatory payments are subtracted. Low compensation is 
stated as a leading cause of physicians in any discipline leaving the 

country. 

The overwhelming majority of nurses are female, and their ages 
run from new graduate to nearly retirement age. Psychologists work
ing for the state are primarily male, but there are many psychologists 

working in the private sector who are female. The full-time occupa
tional therapist working at Ankuful Psychiatric Hospital is a female 
in her mid-thirties and is on temporary volunteer assignment from 
Scotland (Personal Communication, Interview 613b, June 13, 2002). 

Economic hardship and lack of job satisfaction are noted as pri
mary factors in the low workforce in health care in the country. The 
German and British governments campaign heavily to recruit health 

care professionals from all fields as soon as they complete their educa
tion. According to the outcome of the workshops conducted at the 
Annual Mental Health Review Conference 2002, major incentives 
need to be developed to reverse the trend toward trained personnel 
leaving the country. 

Several suggestions were made in the workshops at the Annual 
Mental Health Conference to address the issue ofincentives. It is the 
consensus that increased wages are necessary if workers are to be re
tained, but other important factors were identified as well. Sugges

tions offered included expanded and updated accommodations, bet
ter working conditions, and improved relationships at all levels of the 
staffing hierarchy. In an interview with a group of seven female stu
dent nurses at one of the psychiatric hospitals, they stated that poor 
treatment by superiors was the most significant issue for them (Per
sonal Communication, Interview 613c, 2002). 



Pantang Psychiatric Hospital 

(500 In-Patients; Nurse to Patient Ratio of 1:20) 

Category of Personnel No. at Post Remarks 

Psychiatrists 3 

Medical Officers 

Medical Assistant 

Psychologists 

Professional Nurses 91 60 Needed 

Auxiliary Nurses 17 

Senior Ward Assistants 34 

Ward Orderlies 36 

Administrator 

ChiefO.T. 

Pharmacist 

Dispensary Technician 2 

Laboratory Technician 1 

Technical Officer 2 

Medical Records Assts. 5 

Estate Manager/Asst. 2 

Senior Accountant 

Accounts Officers & J rs. 2 

Junior Accts. Officers/Asst. 4 

Principal Catering Officer 

Senior Catering Officer 

Staff Cook 

Cook/Kitchen Assistants 7 

Senior Supply Officer 

Store Keepers 4 

Laundry Machine Operator 6 

Stenographer 

Typist 3 

Environmental 

Electrician 

Plumbers 2 

Masons/Carpenter 3 

Drivers 7 

Security/ Watchmen 10 

Laborers 2 

Mortuary Men 3 

Casual Lab/Nat S P 18 

Table 6: Human Resources 
(Source: Annual Mental Health Review Conference, June 2002) 

In the presentations and discussions of the participants at the 
Annual Mental Health Review Conference, the importance of up
graded facilities was emphasized. Accra Psychiatric Hospital is the 
oldest facility, and it is in need of renovation in all areas. Pantang and 
Ankuful Psychiatric Hospitals both have uncompleted structures, and 

both have major problems with both the supply of water and with 
sewage treatment facilities. These issues definitely contribute to a 

lack of job satisfaction, and improvements in these areas would pro
vide both additional space for patients as well as more and better 
accommodations for staff. 

Comprehending the issue of accommodations is difficult for those 
coming from developed countries. To begin to understand, one must 
realize some basic facts about life in Ghana. For example, if a nurse is 
assigned to a hospital in Ankuful or to a facility in the Northern 
Region, transportation costs can actually consume the worker's en

tire monthly salary. The contract service required as compensation 
for government training can be anywhere, and no special consider
ation is given when a staff member does not have sufficient funds to 

cover the transportation expense. 

If there is space at the facility for the worker to live, the burden 
of transportation is lessened but the living conditions become a fac
tor. It was in the initial overall plan of the Ministry of Health to build 
shops, markets, and schools near the hospitals and training facilities . 
This, however, has not been done and the workers find there are not 
adequate places near their workplaces, schools, and residences to do 
the routine tasks of daily life. This creates a significant sense of frus
tration (Annual Mental Health Review Conference, 2002). 

The attitude and personal belief system of the mental health 
care worker has a definite impact on the quality and type of care 
given to the mental health patient. In interviews with workers at the 
hospitals, the statement was repeatedly made that the lower the level 

in the staff hierarchy, the more belligerent the worker tended to be. 
The workers felt they did not have respect from those in authority 
over them, and this contributed to negative treatment of patients. 
One individual stated confidentially that physical and verbal abuse 
of patients occurred as a result of the strained relationships and per
ceived lack of respect by authorities. Patients ultimately bear the brunt 
of poor working conditions that lead to negative attitudes in mental 
health workers (Personal Communication, Interview 613b, June 13, 
2002). 

It is important to mention the attitudes of the general popula
tion toward mental health care workers. It is a common belief in 
Ghana that if one works in the mental health field for an extended 
period of time, one will become mentally disturbed almost as if by 
osmosis. There is a definite stigma attached to the long-term mental 
health care worker. Though not all people have this concept of men
tal health workers, the issue was frequently mentioned in interviews 

and even in casual conversation among workers (Personal Commu
nication, Interview 613a, June 13, 2002). 

There are two significant groups of people in Ghana who con
tribute a great deal to the mental health care given to patients. Ac
cording to the belief system of many Ghanaians, the spirit world has 
a major impact on mental heath. Because of this, religious leaders 

and traditional healers are often consulted before anyone else when 
an individual is experiencing poor mental health. According to Afri
can tradition, an evil spirit is often controlling a person when the 
individual exhibits behavior outside the norms of society. No discus
sion of mental health care in Ghana is complete without reference to 
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these leaders who are considered to have a significant measure of con
trol over negative spiritual conditions. The attitudes of mental health 
care workers toward these alternative forms of mental healers vary, 
but in general the more education a workers has in the biomedical 
model, the less power the worker believes the religious leader or tra
ditional healer has. 

As described by Dr. A. Twumasi in his book, Medical Systems in 
Ghana, the effectiveness of the traditional healer in addressing men
tal health issues is in the ability the healer has to understand the pa
tient. Seeking help from a traditional or spiritual healer falls into the 
category of community-based care. 

Studies have been conducted that indicate the traditional healer 

serves to function somewhat as a psychological safety valve. This is 
especially true when the patient is under intense pressure from the 
community, for example, pressure to conform to social norms. An 
individual can be suffering from anxiety over rejection by the com
munity due to a social indiscretion (Twumasi, p. 105). The tradi
tional or spiritual healer in this situation acts as a buffer between the 

patient and the community. The healer has the authority within soci
ety to declare the state of affairs as having been settled. This relieves 
the anxiety in the patient that arose from community pressure, and 
gives society permission to feel that wrongs have been righted. 

Though there can definitely be positive results from consulting 
traditional and spiritual healers, healers also sometimes engage in 
negative practices. Violent individuals may be given a sedative such 
as roots of Rauwo/fia, then chained to a heavy structure. Alterna
tively, handcuffs and shackles might be applied. The individual car
ries out ritual dances, and caning may be included in the treatment. 

Prayers are offered to the gods so that the evil spirits will leave the 
individual. Healers who carry out modern psychiatric practice might 
use drugs to "elicit the truth" from a patient (Soforia, p. 39). 

Attempts have been made to formally introduce traditional treat
ment into psychiatric hospitals, but the results have not been posi
tive. A few years ago Accra Psychiatric Hospital, then called Accra 
Mental Hospital, posted a female traditional healer with the intent of 
integrating traditional medicine and current psychiatric modalities. 
Ten schizophrenic patients were assigned to her for treatment, but 
after only two weeks she left her post and has not ever returned (Forster, 
p.17). 

With mental health services in Ghana understaffed and under
funded, the practice of traditional healers seems necessary in limited 
ways. Traditional healers are probably competent to deal with pa
tients whose illness is culture-related, such as psychoneurotic reac
tions from transgressions of taboos in society (Forester, p.17). 

Ghana is a country with a strong Christian base, and religious 
leaders are highly regarded. If an individual suffers from poor mental 
health, often the first line of treatment will be to go for prayer with 
the spiritual leader. Whether formally educated or trained by a supe
rior in the church, most religious leaders are respected for their as

sumed knowledge. This respect is coupled with the forum of public 
meetings in which to teach people that evil spirits cause many social 
ills. It will be anticipated, even demanded, that spiritual treatment be 

sought prior to psychiatric treatment. Conformity to this pattern will 
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be expected because of the highly visible arena in which the religious 
leader and the patient interact. 

Mental health is a topic often addressed by religious leaders, 
though it is not usually specifically identified as such. The psycho
logical affect of abortion was the subject of the message preached 
from the pulpit of a church of several hundred members in Accra in 

June of 2002. The pastor of the church instructed people that the 
depression felt after an action was the result of evil spirits being al
lowed to enter the life of the person who had the abortion. The pas
tor further declared that depression, sadness and fear felt by anyone 
who had an input into the abortion decision were also the result of 
evil spirits. The way out of the depression, according to the pastor, 

was through prayer and asking forgiveness so the deity would remove 
the evil spirits. The concept of grieving over a traumatic event was 
not considered in the pastor's address. 

There are not many psychologists in Ghana. This fact along with 
the high ratio of patient to psychiatrist makes psychotherapy an un
common method of treatment. There is an increasing number of coun
selors, especially those connected with a church, who are providing 
various levels of care for the mentally ill. This care includes compo
nents of both wellness and treatment. These counselors are often 
women, and at least some training is usually provided by the church. 
A beneficial area of research would be the study of the efficacy of 
such counseling on improved mental health in the existing society. 

There are two occupational therapists working in Ghana within 
the psychiatric hospital system. There is often a difference in the con

cept of occupational therapy as a treatment modality between the 
therapist and other staff members, however. For example, a licensed 

occupational therapist may wish to let a patient experience many dif
ferent areas, from sewing to welding. The culture on the other hand 
creates a conflict with this philosophy because one is not allowed to 
perform many tasks without proper training and papers indicating 
such (Personal Communication, Interview 613b, June 13, 2002). 

An illustration of this is the issue of an individual wanting to 
learn to sew a basic article such as a wrap skirt. In many cases, the 
occupational therapist will schedule the patient for sewing, only to 
have the patient ultimately forbidden to touch a sewing machine be
cause the patient does not have papers that prove qualification to 

operate it. Furthermore, the use of sewing machines is gender-spe
cific and men exclusively use treadle machines while women sew us
ing a tabletop, hand crank machine. If someone attempts to sew any
way, other staff members on many occasions have been known to 
physically prohibit the patient from touching a machine (Personal 
Communication, Interview 613b, June 13, 2002). 

Allowing experiences outside the cultural norm is not acceptable 
due to the staff member's belief and value system learned and sup
ported in the community and at home. A female staff member re
cently attempted to buy a treadle sewing machine, but the shop owner 
refused to sell it to her because of gender. It is culturally unacceptable 

for women to use a treadle machine. Similarly, men would not be 
allowed to use a hand crank machine. 

Another frustration in occupational therapy is the attitude of 
staff members toward patients in a mental hospital. If, for example, a 



man is a welder by trade and was a well-respected member of society 
before his hospitalization, he will likely be denied use of a welder 
while hospitalized. The staff member who denies such a patient ac
cess to equipment might make a statement such as, "He can't use that 
welder. It is too dangerous; he is stupid." 

This same attitude toward patients carries through to the perfor
mance of activities of daily living (AD Ls). If for some reason a pa
tient refuses to eat, it is possible that one or many staff members will 
forcefully restrain the patient and literally force food down the patient's 
throat. Statements have been made by staff members in such cases 

that refer to the patient as being too stupid to eat, so they must be 
forced (Personal Communication, Interview 613b, June 13, 2002). 

Another situation in which the perception by staff members of 
mentally ill patients being stupid is in the carrying out of treatment 
prescribed by the occupational therapist, or even sometimes orders 
given by doctors. A patient might be assigned to occupational therapy 
(OT) on a given day, but will not be sent because the staff felt he was 

needed for carrying water or some other form of labor that requires 
strength. OT can be perceived as a waste of time and energy because 
the mentally ill person is "stupid" anyway. Lack of adequate funding 
for the operation of health care facilities exacerbates this problem 

(Personal Communication, Interview 613b, June 13, 2002). 

Manhandling of patients to force compliance of doctor's orders 
is another example of negative treatment toward psychiatric patients. 

The forceful methods that are used stem from a lack of knowledge 
and understanding on the part of staff more than from a lack of con
cern. A patient scheduled for electroconvulsive therapy (ECT) might 
refuse to continue treatments, for example, and in order to comply 
with doctor's orders the patient's physical resistance is countered by 

as many as six or seven staff members restraining the individual. The 
patient may literally be pushed to the treatment room. Moreover, 

explaining to the patient why the procedure is important, in order to 
bring about informed consent, may not be considered. The fact that 
many patients are from surrounding countries and may not like the 
fish-based meal staples served is not often deemed important. When 

questioned about such methods, the response was that the person 
was stupid. The individual was therefore incapable of understanding 
further explanation of the procedure and certainly not able to re
sponsibly refuse therapy (Personal Communication, Interview 6 l 3b, 

June 13, 2002). 

Changing the attitudes of staff personnel in such situations will 
require exposure to new information and new methodology through 
systematic continuing education, as well as through integration of 
new information and ideas into the nursing school curriculum. As 
nurses are already required to fulfill continuing education require
ments, a system is already in place to address such issues. Better 

access to professional literature is also an avenue that should be pur
sued, and the country's health care instructors are eager for such ex
posure. Financial limitations are what restrain efforts toward more 

education and better access to professional literature. Internet access 
is considered a positive tool for the mental health professional, but 
few computers are available. Pantang Psychiatric Hospital, for ex

ample, has requested a computer, and a system does exist in the country 

that would support Internet access if computers could be obtained. 
The vision is there; the resources are not. 

There is hope that disparaging attitudes about mentally ill pa
tients and practices such as force-feeding will begin to change as edu
cation in the field of mental health advances. Ghana's health care 

leaders are to be commended for their pursuit ofbetter mental health 
policies at the government level and of expanded training at the work

place level. 

Ghana has made a commitment to training mental health nurses 
and also has taken measures to do more community education. Post
ers, billboards, and radio and television commercials are used to dis

seminate heath care information. Additionally, recognizing the influ
ence of traditional and spiritual healers, attempts are being made to 
educate those groups ofleaders as well. 

Health care for psychiatric patients in Ghana is free and is a 
demonstration of the recognition given to mental health care by the 
government. However, there are ways in which this free care causes 

conflicts in the progression toward advanced mental health practices. 
A case that demonstrates this problem is that of the care of patients 
with epilepsy. Epilepsy is a medical condition that is usually treatable 
with pharmaceuticals. Unlike psychiatric health care, medical care in 

Ghana is on the cash-and-carry system. The cost of the drugs for the 
treatment of epilepsy would be prohibitive for many people in Ghana. 
The reality of this situation makes it impractical to transfer care of 

epilepsy from psychiatric units to medical facilities. This is a major 
consideration in the overall status of mental health care in the coun
try. According to Dr. Osei of Ankuful Psychiatric Hospital, perhaps 
as much as a third of the care given at the hospital is for epilepsy. It is 

extremely difficult to change public perception of a medical condi
tion when it dramatically affects the finances of so many individuals 
and families. Attempts are being made to educate communities about 

epilepsy through public teaching sessions and through education of 
local religious leaders. Figure 2 illustrates the significant occurrences 
of epilepsy in all three psychiatric hospitals in the country. 

············-·······--·-·----------
! 13 Epilepsy 

!aMalaria 

II Psychotic Depression 

~Psychogenic Headache 

I 11 Substance Abuse 

81 Convulsion 

II Schizo Affective 
Disorder 

Figure 2: Ankuful Psychiatric Hospital Admissions 
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Electroconvulsive (ECT) therapy is used in Ghana for the treat
ment of depression. It is the experience of the psychiatrists in the 
country that ECT works effectively for many people and more quickly 
than medication. Medical students and nursing students are given 
the example that if one group of patients was given medication for 
depression and another group received ECT, in two weeks time the 

group receiving ECT would be getting better while the other group 
treated pharmaceutically would just be beginning to get the drugs 
into their system. 

Figure 3: Dr. Asare teaching students 

Figure 4: ECT Setup 

Patients are screened for the appropriateness of the therapy be
fore treatment is begun. Some of the considerations are age, general 
physical condition, and current life circumstances. For example, if a 
patient is suffering from depression but is a student at the university, 
therapy would be postponed until completing school because of the 
effects of ECT on short-term memory. ECT is considered anyway, 
however, when there is an imminent risk of suicide because ECT 

often has much quicker results than antidepressant remedies. It also 
may be administered to a student who is suffering from depression 
severe enough to seriously impair daily functioning (Personal Com
munication, Interview 607, June 7, 2002). 

Consent is obtained from a patient before receiving ECT in 
Ghana. On a day when ECT is performed, several patients will be 
brought into a ward and laid on beds covered with a cloth sheet and 
plastic. Initially, a movable screen separates the patients. After each 
client receives treatment the screen is removed and the bed is moved 
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to a corner of the room. The beds remain there, lined up touching 
each other in a row, until the patients regain consciousness and can 
safely be returned to their quarters. 

Figure 5: ECT Paddles 

The most recent methods of administering ECT include giving 
muscle relaxants and involve extensive monitoring of a patient. This 
is not possible with ECT in Ghana since neither the equipment for 
such monitoring is available, nor is there sufficient personnel to moni
tor the equipment. It is therefore considered dangerous to administer 
a muscle relaxant (Personal Communication, Dr. Asare, June 7, 2002). 

Figure 6: ECT Supplies 

Figure 6 illustrates a common setup for administering ECT. Each 
metal kidney basin contains a single syringe with sterile needle and 
clean gauze squares. The paddles for administration of current are 
shared, but the syringes are used on one patient only when the psy
chiatrist administers anesthetic. Dental guards are not reused until 
properly disinfected. 

Some of the safety measures include a dental guard being in
serted before administering the electric current, four to six attendants 

being placed by the patient during the administration of therapy to 
decrease the risk of damage from muscle spasms, and observation of 
the patients by trained nurses after administration of ECT until the 
client has safely regained muscle control. 

Although ECT is a prevalent therapy in Ghana, psychotherapy 
is not common. A major reason for this is the lack of personnel trained 
in such therapy. However, efforts are being made to expand clinical 



psychology departments. This is the newest department at Pantang 
Psychiatric Hospital, and its report for 2001 is impressive. It serves 
all of the regions of Ghana (Osei, 2001). 

Conditions handled during the year included substance abuse, 
behavioral problems, academic problems, sexual problems and psy
chotic behavior. Assessment tools included interviewing, mini-men
tal state scale, anxiety scale, depression scale, Bender Visual Motor 
Gestalt Test, progressive matrices, basic personality inventory, and 
stress scales (Osei, 2002). 

Commonly used therapies lis ted were relaxation techniques, 
therapeutic interviews, behavior modification, health education, fam
ily therapies, home work, and group therapies. Outreach programs 
are prevalent, reflecting the attitude of the mental health unit toward 
community-based care. 

Inpatient age and gender data from Ankuful Psychiatric Hospi
tal is representative of all three psychiatric hospitals. The greatest con
centration of patients is in the male, 15-44 year age group. This rep

resents a total of 58% of all admissions. If all age groups are included, 
males make up 63% of the patient population. 

Ankful Psychiatric Hospital Inpatients 2001 

Admissions Discharge Deaths 

Age Group Male Female Male Female Male Female 

Under 1 year 

1-4 years 

5-14 years 3 6 4 4 
15-44 years 1106 562 1032 539 9 3 

45-60 years 82 102 72 103 3 

61 years and above 12 28 10 30 2 2 

All ages 1203 698 1118 676 14 6 

TOTAL 1901 1794 20 

Table 7 

Ankful Psychiatric Hospital Outpatients 2001 

Age Group 

Under 1 year 

1-4 years 

5-14 years 

15-44 years 

45-60 years 

61 years and above 

All ages 

TOTAL 

Table 8 

New Old Total 

Female Male Male Female Male Female 

61 51 72 56 133 107 

181 148 476 250 658 398 

325 309 1277 1008 1602 1317 

1752 1406 6727 5350 8479 6756 

339 396 819 1201 1158 1597 

128 184 303 451 431 635 

2786 2494 9674 8316 12460 10819 

5280 17990 23279 

(Source: Ankuful Psychiatric Hospital Review Report for the Year 2000, 
2001, and First Quarter of 2002 by Dr. Akwasi Osei) 

Upon examination of outpatient data, the pattern changes some
what. Though the total ratio of male to female remains about the 

same as for inpatients, the outpatient department sees many more 

children. This can be accounted for by the fact that outpatient de
partments serve to diagnose medical as well as psychiatric conditions. 
Treatment for medical conditions is not free, however, and patients 
cannot receive free pharmaceuticals for conditions such as malaria 
and respiratory infections. Malaria is the leading medical diagnosis. 

Many factors influence a patient's decision as to whether or not 

to seek treatment for mental illness, and to whom an individual will 
go. According to Dr. D . A. Twumasi, a lecturer in the Department of 
Sociology at the University of Ghana, Legon, the concentric model 
in Figure 7 illustrates the basic influences for an individual (Twumasi, 

p. 106) . 

Demo 
~/'~ 

~· 
'Cl t-
~ ,,,,. 
~ ....... 

Individual ~ 

Figure 7: Concentric Model 

As stated in an interview with Dr. Osei at Ankuful Psychiatric 
Hospital, the criteria used in Ghana for the decision to admit a pa

tient are as follows: 

1) Is the patient a danger to himself (suicidal) 

2) Is the patient a danger to others 

3) Is the patient unmanageable at home 

4) Will patient benefit from home treatment 

5) Is electro convulsive therapy (ECT) needed 

6) Does the patient experience physical weakness 

7) Are there social reasons for admission, such as no home to 

go to 

According to reviews of patient charts at the psychiatric hospi
tals, there are characteristic manifestations that present when patients 
come to the facility. Schizophrenia, for example, lists roaming around, 

stripping naked, running to the bush, beating the children, begging, 
talking irrelevantly, and vagrancy as symptoms. 
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There are many stressors in the lives of people in developing 
countries, but the definition of stress is not universal. To a teenager, 
stress might be considered exposure to opportunity but being denied 
participation. A young person often faces stress related to finding a 
spouse or having children, both of which are extremely important 
components oflife in Ghana. 

Stress upon women is illustrated quite well in an article on 
women's work that was written in the Social Science and Medicine 
journal, May 1999. The authors of the article, Joyce Yaa Avorti and 
Vivienne Walters, interviewed many women in the Volta Region of 
Ghana. What they found was that three quarters of the women inter

viewed spoke at length of psychosocial health problems. The 
interviewees typically described these problems as 'thinking too much' 
or 'worrying too much'. 

The women of this region are often expected to provide for their 
household food, shelter, and clothing needs. This mental burden of
ten causes physical symptoms of illness. The women speak of the 
inability to sleep because they are worrying about how to get money 
for food and school fees. They say that women will be walking along 
the road, talking to themselves and throwing their hands in the air as 
they think about how to make more money to keep the family alive. 
Stomach pains, lack of energy, and headaches are common complaints 
related to the stresses the women experience. 

Women (and men) may experience the stress of not meeting the 
expectations of the church. This mental and emotional burden causes 
symptoms of depression that can lead to attempts of suicide. Ghana
ians in general take great pride in proper public conduct, and to dis
appoint someone in a position of respect is devastating (Personal 
Communication, Interview 613b, June 13, 2002). 

The concept of mental illness is not well defined in the minds of 
many Ghanaians. When a group of students at Cape Coast Univer
sity was asked what mental illness was, they responded by stating it 
meant one was not capable of university work or difficult thinking. 
They used the expressions crazy and mad to describe a person who 
displays social behavior that is outside of cultural norms (Personal 
Communication, Interview 614c, June 14, 2002). 

CONCLUSION 

Public attitudes toward mental health are changing, however, and 
there is reason to hope that the stigma of mental illness will eventually 
be reduced. Public education efforts are bringing about gradual but 
definite change. Professional training of doctors, nurses, and psychia
trists is reflecting new knowledge about mental disease. Efforts by enti
ties such as World Health Organization and professional associations 

are having an impact on global awareness of mental health issues. 
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However, the psychiatric hospitals in Ghana are all in need of 
renovation. Both Pantang and Ankuful need to have their structures 

completed. Particularly because of its location away from a major 
commercial center, Ankuful needs to have added facilities built. 

In addition, water shortages as a result of lack of rainfall in the 
2002 rainy season has caused a major crisis for the hospitals in the 
country. The number of beds available had to be reduced in both 
Ankuful and Pantang due to the shortage. Outdated drainage sys
tems are also critical, as no covered drainage system exists. In the case 
of Pan tang, for example, the cost of a complete water and drainage 
system would be approximately US $50,000 (Personal Communica
tion, Dr. Allotey, June 25, 2002). 

The need for incentives to retain workers is crucial. There is a 
need right now for over 200 nurses to be trained in mental health 

care. Increasing wages would be a significant improvement, but an 
increase in job satisfaction would have an enormous effect on reten
tion. Arrangements need to be made so that either the countries who 
currently attract such a large percentage of professionals help pay for 
the education of health care workers in Ghana, with a set percentage 
of graduates then released into their service, or incentives need to be 
enacted to make trained workers want to remain in the country (Per
sonal Communication, Interview 613d, June 13, 2002) . 

Finally, close relationships need to continue to be fostered be
tween professionals in the biomedically trained field of health care 
and the traditional and spiritual healers who make up such a large 
sector of the caregivers in the country. Education is the key to im
provement of all aspects of health care for those suffering from men
tal illnesses. 

The greatest resource the country of Ghana has is her people. 
The health care professionals of Ghana are dedicated. Channeling 
their potential is Ghana's hope for the way forward in mental health 
care. 

Governments have a responsibility for the health of their people 
which can be fulfilled only by the provision of adequate health 
and social measures. A main social target of governments, inter
national organizations, and the whole world community in the 
coming decades should be the attainment by all peoples of the 
world ... a level of health that will permit them to lead a socially 
and economically productive life. Primary health care is the key 
to attaining this target as part of development in the spirit of 
social justice (World Health Organization, 1978). 

A copy of the World Health Organization questionnaire and/or the 
substantive literature review will be sent upon request. 
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Appendix 1 

Informed Consent Form 

Mental Health Research Study Ghana, Africa June 2002 Participant Informed Consent 

Researcher: Rachel A Herwig, University ofTexas at Arlington History/Nursing Departments 

According to the World Health Report 2001, major depression is now the leading cause of disability and ranks forth in the ten leading causes of 

the global burden of disease. World Health Report 2001 confirms mental health issues are prevalent and cause economic, emotional, physiologi

cal, and social concerns. Information that is specific to Ghana is needed to increase awareness of mental health care issues in the country, and 

this information will also serve as a basis for evaluating reform proposals. 

Your participation in this research study is completely voluntary. You were selected to participate in this research because of your personal 

experience with mental health care. Alusine Jalloh, Ph.D., University of Texas at Arlington Africa Program Director, and his associates in 

Ghana, Africa, arranged your participation. 

Our interview will be held in a mutually satisfying, prearranged location and should last from one to two hours. You will be asked a series of 

open-ended questions pertaining to mental health care. Your answers to the interview questions will be either recorded manually or tape
recorded. You may terminate or withdrawal from the interview at any time. Additionally, you may ask for clarification or more information at 

any time during our conversation. I will maintain absolute confidentiality with respect to the views expressed by you. 

The results of this research may be shared through scholarly presentations or through printed publications such as journals or books. Further

more, others may use this research to generate additional scholarly works. 

Your signature below indicates that you have understood to your satisfaction the information regarding your participation in this research 

project. If you have any further questions about this study, my conduct with regard to this study, or the study's procedures, you can contact Dr. 

Alusine Jalloh, University ofTexas at Arlington Africa Program Director, at 817-272-5302. 

YES: I AM WILLING TO PARTICIPATE IN THIS RESEARCH PROJECT 

Signature: _____________________________ _ Today's Date: _____________ _ 
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Appendix 2 

Interview Questions 

1. From your perspective, what contributes to poor mental health in Ghana? 

[Focus concepts: 

Spiritual/ cultural factors 

Illegal drugs 

Stress (define) 

Poverty (define)] 

2. What is the profile of mental health care personnel? 

[Focus concepts: 

Age 

Gender 

Education/training level 

Ethnicity 

Religion 

Socio-economic standing] 

3. What is the profile of mental health patients? 

[Focus concepts: 

Age 

Gender 

Education/training level 

Ethnicity 

Religion 

Socio-economic standing] 

4. What are public attitudes toward mental health patients? 

[Focus concepts; Qualify response by relating the following to the reactions of individuals and groups: 

Education 

Literacy level 

Gender 

Religion] 
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Appendix3 

Workshop Participants 

Psychiatric Professionals Attending 

Annual Psychiatric Review Seminar 2002 

Amina Bukai Psychiatric Nurse Officer 

Ms. Cecelia Nartey Psychiatric Nurse Officer 

Mr. Ayekple Augustine Yao Attachment Student; Research Officer 

P.Y Iloiokm 

J .F. Abaidor 

Chief Asaarn 

K.K. Bookyie 

M.K. Weiher 

Mabel Eshun 

Balchisu Iddinisu 

Mary Aryee 

Carol Kwame 

Dr. Gabriel Atuwo 

David Macauley 

Abraham Ayiri 

Beatrice Ocran 

Michael Boamey 

S.K.Nyanyouor 

J.D.K. Arhin 

Akwasi Osei 

Samuel Allotey 

SNATurkson 

J.B. Asare 

Rachel Herwig 
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Accountant 

Pharmacist 

Psychiatric Hospital Senior Administrator 

Psychiatric Hospital Senior Administrator 

Psychiatric Nurse Officer 

Deputy Director Nursing Services 

Deputy Director Nursing Services 

Deputy Chief Health Service Auditor 

Senior Medical Officer 

Accra Psychiatric Hospital Accountant 

Ministry of Health CVRP 

Deputy Director Nursing Services 

Regional Co-coordinator Mental Health Ashanti Region 

DDNS Ministry of Health Headquarters 

DDPS 

Medical Doctor Ankuful Psychiatric Hospital 

Medical Doctor Psychiatric Specialist Pantang Psychiatric Hospital 

Professor, University of Ghana Medical School 

Chief Psychiatrist, Ghana 

University ofTexas Researcher 



NAME 

Ambassador Nancy Powell 

John Yerokun 

Dr. Alejandro De La Torre 

Washington D.C. 

Mary O'Rourke 

Dr. C. T. Miranda 

Elizabeth Nyantakyi 

Washington D.C. 

Dr. A.B. Asare 

Dr. Akwasi Osei 

K.K. Boachie 

Honorable Sheikh Quaye 

Member of Parliament 

Alfred Fawundu 

Ambassador J.G. Amamoo 

Mrs. Breid Amamoo 

Dr. Samuel Allotey 

Parliament of Ghana 

Appendix4 

Major Interviews 

INSTITUTION OR POSITION 

Embassy of the United States in Ghana 

Registered Nurse, Mental Health Mental Retardation, Tarrant County, Texas 

World Health Organization 

May2, 2002 

Johns Hopkins School of Nursing 

World Health Organization, Washington D.C. 

Head of Chancery, Embassy of Ghana 

May 10, 2002 

Ghana Chief Psychiatrist, Accra Psychiatric Hospital 

Specialist, Ankuful Psychiatric Hospital 

Senior Health Services Administrator, Ankuful 

Regional Minister, Accra Region 

June 16, 2002 

UN Resident Coordinator 

Author of history and cultural books on Ghana 

UK Trained Psychologist, Ambassador's Wife 

Specialist, Pantang Psychiatric Hospital 

Invited Guest of Regional Minister to Parliament Session 

DATE OF INTERVIEW 

January 10, 2002 

April 26, 2002 

May 10, 2002 

May 10, 2002 

June 6, 2002 

June 13, 2002 

June 13, 2002 

June 19, 2002 

June 19, 2002 

June 19, 2002 

June 25, 2002 

June 25, 2002 
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American Female Foreign Correspondents: The First One Hundred and Twenty Years 

Karen Honea 
Mentor: Dr. Beverly J. Horvit, Department of Communication 

ABSTRACT 
This qualitative research investigated the history of the many female journalists who have contributed to our awareness and knowledge in time of war. It 
acknowledges the women who dared to enter a profession dominated by men. It addresses their sacrifices and risks ranging from failed marriages and time 
spent away from their children, to their very lives. It shows just how differently these women were treated than male journalists. 

INTRODUCTION 

Who were the women foreign correspondents of yesteryear? What 
education and qualifications did they possess? Why did they choose 
to become foreign correspondents, and were they happy with their 
decisions when all was said and done? Did their careers interfere with 
having a personal life? What were their risks and sacrifices? What 
obstacles stood in their way? Were they treated differently from men 
in their field, and how so? What were their major accomplishments 

and contributions? This paper will examine these questions by using 
a qualitative approach. The answers will be organized by time period 
and then by the issues the women faced. 

LITERATURE REVIEW 

Who Were the Women Foreign Correspondents ofYesteryear? 

The first woman recognized as a foreign correspondent was 
Margaret Sarah Fuller, according to Marion Marzolf in her history of 
women journalists, Up From the Footnotes (Marzolf 13). Fuller, born 
May 23, 1810, in Cambridgeport, Massachusetts, was a child prodigy 
whose father saw to it that she was well-read in all the classics. Col
leges still refused to admit women, so Fuller had no formal education 

(Edwards 1 I). She became a respected teacher and critic and well 
known for her "Conversation" classes for women about literature, 
philosophy, mythology, and education. 

Horace Greeley, editor of the New York Tribune, hired Fuller as 
a reporter after she edited The Dial for Ralph Waldo Emerson. Later, 
she persuaded Greeley to send her to Europe to cover events from a 
woman's perspective (Edwards 14). After her arrival in Italy, she met 
and married Marchese Ossoli, but not before having their son out of 

wedlock. As the war progressed, Fuller and her husband stood on the 
ramparts of revolution, expecting their life to end. To their surprise, 

the war shifted and they were not harmed. Fuller continued to docu
ment Italy's history and culture and report for the New York Tribune. 

In 1850, she and her family were ordered out of Italy along with 
everyone else who was not a natural citizen. Fuller, her husband and 
infant son drowned just off the shore of America as the ship they 
were aboard sank. Her firsthand account of the revolution drowned 
with her (Edwards 21). 

Research shows the next American female foreign correspondents 
included Sara Jane Clarke, Minnie Myrtle, Jenny June and Fanny B. 
Ward (Edwards 21,22). These women had the opportunity to report 

from Europe because their male counterparts were busy reporting 
the Civil War. "For the next twenty years American women foreign 
correspondents were more notable than their male counterparts" 
(Edwards 21). Most hometowns would not hire women for local 
reporting, which made European reporting more inviting. 
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The next prominent foreign female correspondent after Fuller 
was Elizabeth Cochrane, later known as Nellie Bly. She was born 
May 5, 1864, in a log home in Pennsylvania. When Bly was told by 

a male reporter that Joseph Pulitzer would never hire a woman re
porter, "She brazened herself right into Pulitzer's office in 1887 for 
an interview and got a reporting position with the New York World" 
(Marzolf23). She traveled into Mexico, Canada and Europe for news 
stories; however, it was her adventure around the world in 1889, when 

she beat the record of Jules Vernes' fictional Captain Phileas Fogg 
that sealed her fame. She made the trip by ship and train, rickshaw 
and sampan, and horse and burro (Edwards 22). "As an overseas 
reporter, she had the shortest and most spectacular career in history'' 
(Edwards 22) . After Sly's trip, she received her own column and spe
cialized in stories about social conditions and children. In 1895, she 
married a billionaire and retired from journalism until after his death 
in 1919 (Marzolf24). 

Despite Sly's fame, it was nearly thirty years later, coupled with 
the outbreak of a world war in 1917, before the door for women 
correspondents opened again, and women reporters became more 

accepted: 

Yet new barriers to women were being erected as the old came 
tumbling down. The idea of foreign correspondence as a career 
dawned late in the nineteenth century and from the day news
papers decided they could afford to put foreign correspondents 
on staff, they chose to hire men. But the women refused to fade 
away (Edwards 23). 

Correspondents Covering World War 1 

Edwards noted that the women correspondents of the First World 
War did an "excellent job" (Edwards 25). The first was Mary Roberts 

Rinehart, born the year Alexander Graham Bell invented the tele
phone, 1876. Rinehart, a former nurse, began writing fiction to feed 

her family after the stock market crash of 1903 and, by 1914, had a 
readership of two million with the Saturday Evening Post. "When 
World War I began in the summer of 1914, Rinehart's attitude was, 
'I do not intend to let the biggest thing in my life go by without 
having been a part of it' " (Edwards 26). Her nursing experience 
gained her many interviews with Belgians, and eventually, permis
sion from the Belgian Army to go to the front lines (Edwards 27). 
After a time, she decided a woman's place in war was to serve her 

country. When the United States entered the war, she volunteered as 
a nurse on the front lines. While nursing, she listened to the stories of 
the wounded and dying and documented her many interviews for 
the New York Tribune. In her spare time, she often visited Army 
installations and reported on their needs to the War Department 



(Edwards 30). Newsmen of the Press Club never accepted Rinehart 
because she was a woman and a fiction writer (Edwards 31). Yet their 
lack of acceptance did little to keep her down, "Rinehart beat most 
Americans to the front, she had more readers, earned more money, 
and produced more major exclusives ... " (Edwards 31). She declined 
offers to cover World War II and died at the age of eighty-two. 

Another well-known World War I correspondent was Dorothy 
Thompson, born in 1893. She, too, had no formal training in jour
nalism, yet she became one of America's most prominent newswomen 
of the 1940s. She left for Europe in 1919 and covered the Irish hun
ger strike in County Cork in 1920 as a freelance writer (Marzolf 44). 
In 1921, she became a correspondent in Austria for Philadelphia's 
Public Ledger (Marzolf 54). She also wrote publicity for the Red 
Cross until 1924, when she became the bureau chiefin Berlin for the 
Ledger and the New York Evening Post. Dedicated to her career, 
Thompson traveled non-stop. She hopped a train or caught a plane 
at a moment's notice to Prague, Czechoslovakia, or other cities, such 
as Sofia, Bulgaria or Salonioka, Greece (Marzolf 55). If there was a 
coup or conflict brewing, she was there. In 1936, Thompson was 
offered a column at the New York Herald Tribune, alternating with 
Walter Lippmann. According to Marzolf, she ranked among the few 
political analysts of the 1930s and 1940s who were held in high re
gard. Her column ended in 1958 after her critics believed she had 
lost "acute judgment"(Marzolf 55). Thompson died in 1961. Th
ompson never saw being a woman in a man's profession as special or 
extraordinary. She once said, "It should be no cause for jubilation 
every time a woman becomes for the first time, an iceman, a road 
surveyor, or a senator" (Marzolf 55). 

Sharing the same sentiment was another female foreign corre
spondent, Henrietta (Peggy) Eleanor Goodnough, born on a farm 
near Bennington, Kansas, on December 30, 1889. Goodnough was 
a typesetter in Junction City, Kansas, until she married George Hull 
at 21. He was born in Kalapuhr, India, and inspired Hull to travel the 
world (Edwards 43). They moved to Hawaii, where her husband re
ported for the Honolulu Star, and she wrote features for the Pacific 

Commercial Advertiser. After her marriage ended, she moved to Cleve
land and wrote an advertising column for the Cleveland Plain Dealer. 
Hull, in hopes of covering the Pancho Villa movement, moved to El 
Paso, Texas, in 1916. Reporting for the El Paso Herald and the El 
Paso Morning Times in 1917, she went on a 29-mile march with 
General Pershing in 1917. She obtained accreditation in September 
1918 to go to Siberia during World War I (Edwards 52). Hull then 
left Siberia for China to work for the Shanghai Gazette. There, she 

reunited with her best friend, Chicago Tribune correspondent Irene 
Corbally, who also covered World War I. 

Peggy Hull covered World War I and World War II. During World 
War II, she was never far behind enemy forces on all the major Pacific 
islands. She witnessed thirteen hundred wounded brought in, bas

kets of amputated limbs, and Japanese soldiers killed outside of her 
tent (Edwards 54). Hull retired to Carmel Valley, California, after 
the war and died at 67. 

Other American women correspondents in the 1920s and 1930s 
included Martha Gellhorn who covered the Spanish Civil War for 

Colliers magazine. Also, Sigrid Schultz headed a Chicago Tribune 
overseas bureau (Marzolf55). But it was another woman, Thompson's 
best friend and correspondent for The New York Times, Anne O'Hare 
McCormick, who became the first woman journalist to win a Pulitzer 
Prize in 1937 (Edwards 75). 

McCormick married a young engineer and importer from Day
ton, Ohio. While they were traveling abroad, she wrote about what 
she saw and the people she met. She sent her articles to the New York 
Times and they were accepted (Marzolf 56). McCormick began writ

ing full time for the Times in 1921 and became one of few exceptions 
to an official policy that barred women from the newsroom until 
1934 (Marzolf56). 

Marzolf credits McCormick with establishing a new standard 
for commentary on world affairs. Highlighting her accomplishments, 
Marzolf writes: "Benito Mussolini confided in her. Joseph Stalin 
granted her an unprecedented six-hour interview. When Hitler was 
not on speaking terms with the press, he was willing to talk to her. 
President Franklin D. Roosevelt broke his rule against exclusive in
terviews for her and spent hours listening to her views" (Marzolf75) . 
Although Thompson had often been called the "first lady in journal
ism," it was an accolade that she shared with McCormick (Marzolf 
56). McCormick's writing has been described as "clear, lively, and 
illuminating, and the columns that have been preserved in collec
tions display a vitality and freshness" (Marzolf 57). 

McCormick's writing skills and talent often led to book propos
als but she declined saying she wanted to keep up with the news 
(Marzolf57). She wrote a column titled "Abroad" for the Times until 

her death in 1954. 

Other Correspondents Prior to World War II 

Before World War II, a young woman named Ruth Gruber gradu
ated from high school at fifteen and enrolled in New York University. 
She graduated three years later and won a fellowship to the Univer

sity of Wisconsin to study German (Gruber 73) . Her parents sup
ported her decision but protested a year later when she traveled to 
Cologne, Germany, on another fellowship. The dangers that had arisen 
in Germany for Jews worried her parents. She earned her doctorate 
in one year, and, in 1931, at the age of twenty, was recorded as the 
youngest American to receive a doctorate (and the youngest Ph.D in 
the world at the time) (Gruber 136). As a correspondent for the New 
York Herald Tribune, she traveled to Germany and the Soviet Arctic 

with the aid of grants, witnessed Jews being hauled away to camps, 
heard Hitler's voice condemning Jews, saw Nazis in action and feared 
for her life and that of others. In the Soviet Artie, she visited prison 
camps and stayed in Igarka, witnessing the new life the Soviets prom
ised prisoners and peasants. She interviewed men and women and 
documented what they said and what the Party said only to learn the 
many half-truths. Gruber met her mother's family in Warsaw, Po
land, only to fall in love with them and be forced to leave within 

hours by the police (Gruber 180). Six years later, everyone she had 
met was taken to a river, stripped, and shot to death. Gruber later 
married when she was forty and had two children. She wrote over 
fifteen books during her lifetime. 
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Margaret Armstrong, who later wrote under the byline "Peggy 
Durdin," was a foreign correspondent much like Fuller in that she 
was not assigned to cover a conflict. She is remembered for reporting 
on Chinese culture. Armstrong was born in 1910 to American mis
sionary parents in China. She spent her early years there but later 
attended college in the United States. She returned to China to teach 
at the Shanghai American School. She met and soon married New 
York Times correspondent Tillman Durdin in 1938. They moved to 
Chungking, and she began freelancing articles to popular magazines 
such as Life, Look, and the Saturday Evening Post. Eventually, she 

joined correspondents in Hong Kong as a "China Watcher" (Times 
Mirror Company 1). There she wrote a book on China for the For
eign Policy Association and co-edited a special edition feature on com
munist China for Atlantic magazine. She died Feb.12, 2002. 

One woman who covered conflicts during this period and later 
was Martha Gellhorn, a rebel to the core (Edwards 128). Born in 
1908, Gellhorn grew up in St. Louis, Missouri. She was the daughter 
of Edna Fishel Gellhorn, a leader in the suffrage movement who raised 
her children to be achievers. At the age of twenty, Gellhorn went to 
Paris where she met Bertrand de Jouvenal, a French journalist. She 
never married de Jouvenal although the press reported that she had, 
but she did write two novels while in Europe (Edwards 128). Early in 
her career, she worked for a newspaper in Albany, New York. She 

became a special correspondent for Collier magazine and was sent to 
Spain, covering the Spanish Civil War. From there, she covered the 
war in Finland. 

World War II Correspondents 

In 1940, Martha Gellhorn married author Ernest Hemingway 
in Cheyenne, Wyoming. He later dedicated his most successful novel, 
For Whom the Bell Tolls, to her. Her next travels took her to China, 
Italy, and finally Normandy, France. During the Normandy invasion 

on June 6, 1944, Gellhorn violated a U.S. Army order declaring 
women were not allowed to cover the invasion. In her determination 
to get the news at the front lines, she violated the order by stowing 
away on a hospital ship (Edwards 130). 

As the United States became involved in World War II, women 
went abroad to face the dangers of war reporting. They soon learned 
that their press pass was anything but sacred to the enemy. As they 
entered the world of foreign correspondence, they tended to be more 
educated. One such woman was renowned photographer, Margaret 
Bourke-White. Known as Maggie to those closest to her, she photo
graphed the North African campaign of the war. 

Bourke-White was born in New York City in 1904 to adoring 
parents, who taught her to be fearless (Edwards 136). Her specialty, 
an interest influenced by her inventor father, who built the first Braille 
printing press for the blind, was industrial photography. Bourke-White 
graduated from Cornell University in 1927 (Edwards 137). In 1928, 
Henry R. Luce, publisher ofTime, saw her work and hired her half 
time for $1,000 a month for. Bourke-White was sent to Berlin to 
photograph factories and decided on her own to haunt the Russian 
embassy for a visa (Marzolf 66). Once in Russia, Bourke-White proved 
her love for people, as well as industrial sites, by taking pictures that 

survived that chapter in history. In 1936, the United States granted 
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Bourke-White diplomatic recognition to the USSR and her docu
mentaries were shown all over the world (Edwards 139). In 1938, she 
covered the crisis when Hitler demanded that Czechoslovakia cede 
the Sudetenland to Germany. By way of China, she traveled to Russia 
in the spring of 1941 . Perhaps Bourke-White's greatest challenge was 

photographing Joseph Stalin, the Soviet dictator. She was the only 
foreign photographer in the Soviet Union when the Germans attacked 
(Edwards 141). She managed to photograph the Germans incinerat
ing a village before the Russians banned all foreign correspondents at 
the front. 

From Russia, Bourke-White was assigned to the lead plane sent 
to destroy the airfield in Tunis, North Africa. Bourke-White was not 
concerned as much for her safety as she was by the philosophy that a 
woman at war would distract the men and cause fatal accidents 
(Edwards 142). Yet the men settled into their routines and quickly 
forgot about her. "Her photographs possessed the power to make 
strangers care about every soldier killed in World War II," Edwards 

said. After World War II, Bourke-White went to India, where she 
photographed "the most senseless of all slaughter, a religious war be
tween the Moslems and the Hindu" (Edwards 144). From India, she 

covered the Korean War. Later in Tokyo, Bourke-White developed 
trouble walking, the early signs of Parkinson's disease. Her illness pre
vented her from continuing her career as a foreign correspondent, 
but she wrote six books. Bourke-White had already co-written three 
with her husband, Erskine Caldwell, who wrote Tobacco Road. 
Bourke-White's famous photographs include those of Winston 
Churchill, Franklin D. Roosevelt, Mahatma Gandhi, Joseph Stalin, 
King George VI of England, and Emperor Haile Selassie of Ethiopia. 
She won many prestigious awards during her career, among them the 
Art Directors Club Award in New York and the American Women's 

Achievement Award 1951 (Edwards 147). Bourke-White died on 
August 27, 1971, but her work lives on in the Library of Congress 
and the Brooklyn Museum of Modern Art. 

Other women who covered World War II include: Ruth Cowan 
for the Associated Press, Mary Welsh for Life, Tania Long for the 
New York Herald Tribune and New York Times, Marjorie Dot for 
the Detroit Free Press, Catherine Coyne for the Boston Herald, Lee 

Miller for Vogue, and Helen Kirkpatrick for the Chicago Daily News 
(Marzolf 69). Another correspondent was Flora Lewis, born in Los 
Angeles, California, in 1920. Like Gruber, Lewis graduated from high 
school when she was 15. In three years, she graduated summa cum 
faude from the University of California. Lewis graduated from the 
Columbia University Graduate School ofJournalism with a master's 
degree in 1942 with Marguerite Higgins (Edwards 225). Lewis' ca
reer began with the Associated Press in New York. From there, she 
transferred to Washington, D .C., and later to London. She left the 
Associated Press in 1946 to be with her husband, Sydney Gruber of 
the New York Times, who had been assigned to Poland. There, she 
wrote as a free agent for Time, The New York Times Sunday Maga
zine, The Economist of London, The London Observer, and France

Soir. Lewis became the first female foreign correspondent for the 
Washington Post in 1955. Later she became the first female chief of 
The Washington Post's New York office. 



One unforgettable woman who opened doors for women corre

spondents to the front lines was Marguerite Higgins, born in Hong 
Kong, September 3, 1920. She entered the University of California 

at Berkeley in 1937, joined the school paper's staff and jumped at 

every story. She was not a team player and was known for her ruth

lessness in her efforts to get information or cake over a story (May 

42). After graduating from Berkeley, she went to New York for a job 

and after several rejections decided to enroll at Columbia University 
to get a master's degree in journalism. She earned a job at the New 

York Herald Tribune. By the time she was 26, Higgins was bureau 

chief for the Tribune in Berlin. Higgins was one of rwo reporters co 

reach the concentration camp at Dachau, Germany, co help liberate 

it (Akers 20). Her ability to speak French and German allowed her co 

interview soldiers on both sides of the war in Paris. 

Another journalist covering World War II was Georgette (Dickey) 

Chapelle, born in Milwaukee, Wisconsin, in 1918 co pacifist par

ents, who taught her that any form of violence was unthinkable (Akers 

12). A whiz at math, she entered the Massachusetts Institute ofTech

nology on a full-tuition scholarship at sixteen (Edwards 203). She 
was able to pilot an airplane at eighteen. She had a deep love for 

aircraft but it was the Marines, not the Air Force, she became at

tached to. Chapelle accompanied the Marines in World War II after 

the Navy refused to let her work in the same location as her husband, 

Anthony Chapelle, a photographer for Look. 

During World War II, Chapelle snapped a routine photograph, 
as soldiers were being lifted aboard a Marine ship, and labeled, "The 

Dying Marine." That picture became one of the most famous photos 

of the war (Edwards 205). Chapelle experienced progressive stages of 

the war at Iwo Jima and Okinawa as she roamed the front with med

ics while they were rescuing the wounded (Edwards 207). 

In 1956, Chapelle met refugees along the Austrian border in an 

effort to get supplies to them. While traveling with the chairman of 

the International Rescue Committee, she was captured by the Rus

sians and held in a Budapest prison after sneaking across the border 

to get pictures of the revolution. Three months later, France, not 

America, smuggled her out of the prison to her freedom. From Hun

gary, Chapelle covered the wars in Algeria and Lebanon. In 1958, 

Chapelle traveled to Cuba to cover Fidel Castro in the revolt against 

Fulgencio Batista. She was in Korea the following year (Edwards 211). 

For these women and other new American female foreign corre

spondents, career opportunities drastically declined after the war. 

"Most newspapers and news agencies stopped hiring women at the 

end of World War II, some even fired chem in anticipation of a sur

plus of veterans returning to reclaim their jobs" (Edwards 244). 

Korean War 

Higgins was the first woman hired by the Tribune co cover the 

Korean War (Edwards 199). After World War II, she had been as
signed to a post in Japan, but became more interested in the brewing 

conflict and the potential of war in Korea. As she found herself on 

the front lines of the war, Higgins received orders to leave from her 

male replacement (May 144). Refusing to retreat to Japan, she stayed 

and eventually shared a Pulitzer. 

Some of the other women who covered the Korean War were 

Escher Van Wagoner Tufty for the Tufty News Service in Washing
ton, D.C., Patricia Lockridge for the Woman's Home Companion, 

and Charlotte Ebner as a stringer for Newsweek (Edwards 179-187). 

Many of chem were veteran correspondents of World War II. 

Correspondents of the 1960s 

The rebellious generation of the 1960s brought a demand for 
the brutal truth which American journalism captured for the world 

to see, such as in the Vietnam War photos. More women were drawn 

to careers in correspondence although unaware of their history in the 

profession. ''Aspiring journalises did not know enough of the achieve

ments of women in their profession to build on chem or even to 

approach the job with any confidence" (Edwards 244). 

Covering chis time period and others following was another col

lege graduate, Georgie Anne Geyer. Born in 1935, during the Great 

Depression, Geyer grew up on the south side of Chicago. Like Lewis, 

she began college at the age of 16. She went to Northwestern Univer

sity and soon discovered she hated the core subjects of journalism, 

such as editing. Yet in sociology, philosophy, and anthropology, she 

thrived and became enchanted with people of all cultures. She went 

to Mexico to study for a winter and became fluent in Spanish within 

six months. After graduation, she went to Vienna on a Fulbright schol

arship (Geyer 37). She mastered German and studied languages ev

ery chance she could. 

In 1960, Geyer entered the workforce as a reporter for Chicago's 

Daily News. Her courage and feisty attitude led her to "Guatemala 

stumbling through the mountains .. .in Cairo talking with Anwar 

Sadat ... in the rice paddies of South Vietnam ... listening during a 

vicious sandstorm in Khartoum while American diplomats were 

gunned to death by Palestinian terrorists ... " (Geyer 33). Geyer did 
not become a foreign correspondent at first. She received a grant chat 

cook her co Latin America, and she went because she loved the people, 

the culture, and the atmosphere. While there, she received an assign

ment to cover the Dominican Republic's revolution (Edwards 245). 

She covered the Guatemala conflict in 1967 for the Chicago Daily 

News. Geyer's articles helped put Latin America on the front page 
(Edwards 243) . Her success in Latin America led to a three-times 

weekly column with the Los Angeles Times distributed by Universal 

Press Syndicate to more than one hundred papers (Edwards 243). 

Although she left the Times in 1980, her column continues today 

with the Universal Press Syndicate (UPS). Geyer also serves as a pan
elist on the television show "Washington Week in Review." Geyer 

was the first American female correspondent co go co the Middle 

Ease. She was also the first to uncover and write about the Palestinian 

side of the conflict with Israel in the early 1970s. 

Ocher female correspondents chose to work in Latin America sim

ply because it was so close to the United States. Barbara Crossette re
called to author Stephen Hess, "You could get in your old car and drive 

to the war" (Hess 18). It was so close co home chat they could gee there 

and not spend a small fortune on expenses. In his book, International 
News & Foreign Correspondents, Hess says chat 25 percent of female 

foreign correspondents went to Latin America from 1970-1989,while 

only 11 percent of male correspondents went (Hess 18). 
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Vietnam War 

Although more women covered the Vietnam War than wars in 
the past, they often worked alone because they were so competitive. 

American veteran correspondents covering Vietnam at the same time 

were Higgins, Geyer, Bourke-White, and Chapelle. In fact, it was 

Chapelle's sixth and final battleground to cover during her career. In 

September 1961, Chapelle was jumping out of planes in Vietnam 

with full equipment. Her fellow photographers were not trained to 
do that, making her a first at age 47. She was killed when a soldier 

walking in front of her stepped on a land mine in Vietnam. 

Higgins was alert and noticed the Cold War and its effect on 

America and the world, long before the world was ready to see it. She 

traveled from Prague to Soviet Germany and on to Poland in search 
of the truth about communism and Marxism. Higgins cultivated re

lationships and sources of great importance such as President John F. 
Kennedy, Senator Robert F. Kennedy, General Douglas Macarthur, 

and President Lyndon B. Johnson. She wrote six books and had her 
own syndicated column with Newsday, the Long Island newspaper, 

until her death. She was always traveling to some part of the world, 

until at age 46 she died from a rare tropical disease she caught in 
Vietnam (May 267). 

The winter of 196 5-66 marks a change in the reporting of women 
correspondents in Vietnam. Two of the older generation of profes

sional correspondents, Dickey Chapelle and Marguerite Higgins, were 

dead within weeks of one another. For the most part the women 
correspondents who began to arrive in Vietnam were in their twen

ties and early thirties. Such women included Catherine Leroy, a stringer 

for the Associated Press and NBC correspondent, Liz Trotta. Few 

were as fervently anti-communist as their older colleagues. Some were 

decidedly leftist in their philosophy (Akers 66). 

Finally in 1966, veteran correspondent Gellhorn went to Saigon 
where she wrote a series of five articles for the St. Louis Post-Dis

patch. Only two were printed because of the inflammatory manner 

in which they were written (Edwards 132). She angered the U.S. 

military so deeply, she was denied a returning visa and that ended her 

career in Vietnam. Yet Gellhorn did not slow down as she soon trav
eled to the Soviet Union. 

ANALYSIS 

Sexual Discrimination 

Obstacles female foreign correspondents faced included "being 

routinely excluded from the 'for men only' entertainments called gin

seng that brought journalists together with government officials in 
Korea'' (Hess 17). For decades, women were excluded from press dubs 

(Hess 17). It is hard to imagine but true that while female foreign 

correspondents, such as O'Hare and Higgins, two Pulitzer Prize win

ners, earned recognition and fame, women were barred from serving 

as Pulitzer Prize jurors until 1972. 

Women were consistently denied assignments covering war and 

conflict because of their sex. Although Fuller was sent to Europe to 

expand on events from a woman's point of view, she had to pay her 

passage, unlike men sent abroad. As more conflicts arose and more 
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women became correspondents, the discrimination became more 

obvious. It was not until Higgins, who convinced General Douglas 
MacArthur to grant her permission to visit the front lines, that a 

woman was allowed on the front (May 156-157). Men had always 

been allowed, despite the dangers. However, the privilege granted 
Higgins was brie( 

There is a tradition of common courtesy among male reporters 

to pass or exchange information as well as sources to other reporters. 
This courtesy extended to competitors but it stopped with women. 

Higgins and Geyer often found themselves left out of certain infor

mation loops. Geyer made no secret of the fact that she spent many 

sleepless nights trying to form contacts by calling someone who knew 

someone who might know someone, to get an interview. Male col

leagues could have easily passed along the source. Such treatment 
only created more determination and laborious efforts among female 
correspondents. 

However, being female had its advantages at times according to 

Geyer. During interviews, leaders often felt more relaxed, and opened 

up to women reporters admitting feelings or sharing something they 
would never have discussed with another man. 

Personal Sacrifices 

Foreign correspondents, like all reporters, do not live the typical 

life of nine-to-five or arrive home at the same time each evening. 

Personal sacrifices varied for each correspondent, beginning with the 

difficulty journalists encounter trying to have a successful marriage. 

Their schedule as well as their location is subject to change at a 
moment's notice. The length of an assignment may take days, months 

or years. Other personal sacrifices may include careful selection of 

who their closest friends may be. For example, should one make friends 

with a communist world leader such as Fidel Castro, the audience of 
that correspondent may be forever lost, interpreting the friendship as 

a declaration of support for communism. 

Looking back at the first one hundred years, the American fe

male foreign correspondents made several personal sacrifices, begin

ning with Fuller who sacrificed the comfort of home and chose to 

live abroad in a culture unknown to her. She became involved in the 

Italian Revolution when she married a rebel. Her reputation was sac

rificed when she became pregnant out of wedlock. Yet she maintained 

a marriage and career in the mid 1800s, which was and still is rare for 
most journalists. On the other hand, Nellie Bly chose not to mix her 

career with marriage. Bly was adventurous and challenged the male
dominant profession. However, she gave her career up when she mar

ried a wealthy industrialist, only to return to journalism after his death 

(Edwards 23). Perhaps she believed she could only be devoted to her 

marriage or her career but not both at the same time. As years passed, 

lifestyles and society's attitudes toward women changed. 

Rinehart maintained a marriage and three sons, as well as career 
changes. While Rinehart married once, Dorothy Thompson married and 

divorced twice. She found her life as a correspondent conflicting with her 

first marriage to Sinclair Lewis (Edwards 92). She also suffered from his 

jealousy over her success. Yet she thrived in her career and second mar

riage. "After fifteen years of marital happiness, her husband, Maxim Kopf 



died in July 1958" (Edwards 100). Marrying another journalist or writer 

may seem ideal but then competition can play a role in obstructing a 

marriage, such as with Sinclair and Thompson. 

Lewis's is a success story among foreign correspondents as she 

managed to maintain marriage, family life, and a career including 

writing five books. Yet it was a struggle and she once told Stephen 

Hess, "My greatest problem was that so long as I was married, I had 

to quit my job almost every year as my husband was reassigned and 

start again in a new post. It meant that much of the time I couldn't 

get a full-time job and had to make do with various kinds of 

freelancing ... " (Hess 18). Ruth Gruber married later in life at 40 and 

had two children. Perhaps this was because she found it impossible to 

have both a successful career as a foreign correspondent and a suc

cessful marriage. She did not plan a career in journalism, but like 

many of her peers, she thrived in it. Throughout her career, she juggled 

the responsibilities of being a wife, mother, and correspondent. Her 

three children were born abroad. Her son was born in Ireland, while 

one daughter was born in Israel, and another daughter in Mexico. 

Edwards says little of Peggy Hull, only that she had a short marriage, 

which ended in divorce. She never remarried. 

Then there is Geyer, who fell in love while a young correspon

dent, but never married at all. While Geyer found love early in her 

travels to Cuba, she simultaneously learned not to mix her work and 

love. A young Cuban who worked for Fidel Castro, named Pico, stole 

her heart. A result of her intense love affair with Pico was that she 

would never mix work and love again (Geyer 94). Consequently, her 

career became the love of her life, introducing her to leaders such as 

Fidel Castro, Anwar Sadat, Saddam Hussein, Salvador Allende and 

Yassar Arafat. Marguerite Higgins never allowed her career to keep 

her from trying to find happiness. Like Geyer, she was committed to 

foreign correspondence and her career. She found love and had two 

children, but it came with a price. Her second husband was known 

to have a wandering eye while she was away, and as much as she loved 

him, she formed dose friendships with a few men (May 214). 

Fuller, Lewis, Gruber, and Higgins all had children. Fuller left 

her son with another family soon after his birth. She had to travel far 

to see him when she could, but opportunity was limited as she was 

busy reporting the revolution from several areas in Italy. Later she 

found he was not getting the care he needed and when he nearly 

died, she brought him home. Soon after, she and her lover were mar

ried. A century later, Higgins left her children for months at a time 

to cover news abroad. When she was at home, she spent all her spare 

time with her family. Her children never chose a career in journalism, 

in part because they knew the sacrifices their mother made (May). In 

the late l 980's Hess shed to light on some of the roadblocks corre

spondents have faced regarding marriage and children. One 

correspondent's responses included: " ... I wanted to have a child and 

couldn't see how to do my job well, be pregnant, and care for an 

infant ... (Hess 26). The life of a foreign correspondent can be a lonely 

one and marriage may not always work. Sometimes foreign corre

spondents never marry. Those who do often find comfort in marry

ing a fellow journalist. Perhaps, because they understand the lifestyle 

journalists live. In fact, 62 percent of female foreign correspondents' 

husbands were journalists (Hess 20). There were three categories of 

foreign correspondents, according to Robin Wright, correspondent 
for the Christian Science Monitor, "First there were no women, then 

there were single women, and finally there were married women" 

(Hess 19). 

The Risks of Foreign Correspondence 

As women became more determined to report from the front 

lines and behind enemy lines, the risks mounted and included pos

sible capture and death. Sometimes being a woman was an advantage 

such as when leaders would readily open up and reveal feelings and 

emotions they would never admit to a male reporter. However, most 

often being a woman was a disadvantage, according to Geyer. In 

Russia, she was nearly raped after a brutal attack (Geyer 159). An

other time, Geyer was held prisoner while attempting to attend a 

funeral in the Middle East (Geyer 203). Chapelle was killed in Viet

nam when someone ahead of her stepped on a land mine. Her editor 

said, "She never tolerated favors in the field because of her sex, and 

personal integrity forced her to write only stories she had 'eyeballed' 

instead of merely accepting official government handouts" (Marzolf 

86). Higgins caught a rare disease in Vietnam that took her life. 

More than 100 years after Fuller, the first American female cor

respondent, Hess tried to answer whether women were unusually likely 

to take risks. He found that some were, as they competed heavily 

with men and other women in their field. He also found that many 

journalists believed that because women today may want to have chil

dren, these journalists might not take heightened risks. 

Were Women Treated Differently From Men? 

Were women and men paid the same? This question remains 

unanswered. Fuller was "applauded and admired" and brought "for

ward new writers and works of freshness" (Edwards 12). Fuller had 

to pay her own way in Europe until she sold her articles. More than 

100 years later, Geyer does not mention her salary in her autobiogra

phy, although she appears to benefit well by staying in first-class ho

tels, drinking champagne and eating caviar. Often it was the way she 

handled her money and black-market trade that allowed her the com

forts she enjoyed. 

Evidence of unequal pay may or may not be recorded, but preju

dices existed and were confronted in the 1970s. Writers were given 

credit for magazine stories and articles while researchers actually did 

the investigating and reporting. Researchers received no credit for 

their laborious efforts yet they were responsible and often wrote the 

actual stories printed. According to Marzolf, Newsweek hired no 

women writers from 1960-1973. A formal complaint was filed against 

Newsweek for violating tide VII of the Civil Rights Act of 1964. 

Women at Time, Inc. filed with the New York State Division of Hu

man Rights that same year (Marzolf97). 

What Were Their Major Accomplishments and Contributions? 

Female foreign correspondents have made major contributions 
to journalism. First, there was Fuller, who kept America informed on 

what was happening in Italy from 1844 to 1849. The first American 

female journalist to become world renowned for her skills and talents 
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was Anne O'Hare McCormick who wrote the column, "Abroad", for 

the Los Angeles Times. "She was told to be the 'freedom editor' and 

stand up and shout 'whenever freedom is interfered with in any part 

of the world" (Marzolf 56). 

In 1937 McCormick won the Pulitzer Prize for her foreign cor

respondence from Europe (Marzolf 56) . Throughout her years as a 

journalist and correspondent, she won many different awards and 
was called "the most honored woman in American journalism" ac

cording to Marzolf (54). She was in heavy competition with her life

long friend, Dorothy Thompson, who also won many awards. Mar

guerite Higgins also won a Pulitzer Prize for her outstanding report

ing in Korea. She was the first woman to win such an award as a 

result of reporting from the front lines of war. Margaret Bourke-White 
won many prestigious awards for her photos that continue to haunt 

the world generations after the wars and conflicts took place. Ruth 

Gruber received many awards and finally the Lifetime Achievement 

Award from the American Society of Journalists and Authors. The 

list of awards Gruber received for her work range from peacetime 

awards to best analysis of foreign affairs in Western Europe (Doland 

1). Geyer won many impressive awards and honors during her career, 

including the Maria Moors Cabot award, the oldest international prize 

in journalism, and the Overseas Press Club Award. 

CONCLUSION 

This research concludes that American women correspondents 

covered 100 years of wars and conflicts beginning with the Italian 

Revolution of 1849. Their struggle to become recognized was not an 
easy one, despite two Pulitzer Prize winners, the first in 1937 and the 

second in 1951. Once they were let into a profession that had be

longed to men only, they had to cultivate their own sources. They 

were barred from the American Foreign Correspondent Press Club, 

as well as other organizations that had been established for men only. 

It was years in between award recognition, 1937 to 1951, and 21 

years later before a woman sat on the Pulitzer Board. Both American 

and foreign governments blocked them from the front lines until 

persistence and determination won out. Female foreign correspon

dents have come a long way, but they still battled prejudice at the 

front lines during the Vietnam War because most of the world still 

believed that war was a place for men only. Today, they are still de

nied access to front-line reporting by the U.S. military and govern

ments abroad. 

There are several books that document the women listed in this 

research. There are accounts of many more female foreign correspon
dents in the last thirty years. More research is needed in the areas of 

prejudice and sacrifices. For example, just how many women have 

been injured and died in the line of duty? Did women receive the 

same pay and benefits as their male peers? What is the ratio of suc

cessful marriages among female foreign correspondents? What are 
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their contributions? What is the significance of the first 100 years of 

female correspondents and their achievements among women today? 

A more in-depth study of female foreign correspondents in a greater 

number is needed to fully understand their struggles, risks, sacrifices, 
and achievements. 

In 1992, Hess asked correspondents, "Who is the best foreign 

correspondent you have ever known?" It was duly noted that the 

results were meaningless. What mattered was who picked whom. 

Approximately 75 percent of the past and then-current foreign corre

spondents agreed to answer. No one was allowed to vote for him or 

hersel£ Answers one, two, three, and so on were the names of male 

correspondents. Wives agreed with their husbands on the choice of a 

male foreign correspondent. Cokie Roberts voted for Thomas Fried

man, and CNN's Margaret Lowrie actually voted for her ex-husband, 

John Kifner of the New York Times (Hess 165-166) . 

The results suggest that perhaps the biggest obstacle for female 

foreign correspondents is that women, as a whole, have set too high 

expectations for themselves. Women seem to have difficulty in ac

knowledging their greatness and major contributions, when compared 
to men. With that in mind, it seems fitting to end with Hess' com

ment about the survey, "Gertrude Stein may have been right about a 

rose, but this surveys response did not believe that a foreign corre

spondent is a foreign correspondent is a foreign correspondent" (Hess 

167). The many women who were included in the survey responded 

similarly to the males. Perhaps women today are just unaware of their 

many successes and achievements in journalism. 

WORKS CITED 
Akers, Virginia Elwood. Women War Correspondents in the 

Vietnam War, 1961-1975. New Jersey: The Scarecrow Press Inc. 
1988. 

Doland, Angela. Flora Lewis: Foreign Correspondent. New Jersey: 
The Associated Press 2002. 

Edwards, Julia. Women of the World. Boston: Houghton Mifflin 
Company 1988. 

Geyer, Georgie Anne. Buying the Night Flight. New York: 
Delacorte 1983. 

Gruber, Ruth. Ahead ofTime. New York: Carroll & Graf 1991. 

Hess, Stephen. International News & Foreign Correspondents. 
Washington D.C: Brookings Institute 1996. 

Los Angeles Times, Feb.25, 2002, pB-9 "Obituaries; Passings, 
Peggy Durdin ... " 

Marzolf, Marion. Up From the Footnote. New York: Hastings 
House 1977. 

May Antionette. Witness to War. New York: Beaufort Books 1983. 

Times Mirror Company Article CJ8326431 2002. 



Arab Diaspora: Writing Between the Middle East and West 
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ABSTRACT 
The Arab-American voice has been missing from the multicultural conversation both in literature and elsewhere, while issues surrounding the Middle East 
have been pushed into mainstream America since the l 970's. Providing an outlet for their voice is not only necessary but also beneficial to understanding this 
American subculture. Through the examination of several prominent and only marginally known Arab-American writers, I will examine the depth of their 
voice, identity, culture and heritage as Arab-Americans while raising them to a legitimate place in the multicultural canon. 

INTRODUCTION 

For many in the United States the term Arab-American conjures 

images of covered women, men praying on mats and especially ter
rorism. These images have deeply entangled roots in the anti-Semitic 

thinking that early English immigrants brought with them on the 

Mayflower. Negative images of the Middle East were set in motion by 

the events ofislamic advance into Spain, the Crusades and the desire 

to circumvent the traditional trade routes of centuries by moving the 

center of civilization from the Middle East to Europe. These signifi

cant changes paved the way for Anglo-Europeans to ignore the con
tributions Middle Eastern civilization had made to enable European 

emergence from the Dark Ages. 

While time, with the help of literature and education, has re

dressed some stereotypical thought regarding other minority or Semitic 

groups, this has not been the case for Arab-Americans. Their sub

culture has remained relatively unacknowledged by their fellow Ameri

cans for many reasons. One extreme example is racism as explained 

by author David Sibley in his article "Outsiders in Society and Space," 

published in Inventing Places: Studies in Cultural Geography: 
"marginalization is associated not only with characterization of the 

group but also with images of particular places, the landscapes of 
exclusion which express the marginal status of the outsider group." 

Zehra Arat clarified this sentiment more succinctly in her book 

Deconstructing Images of the Turkish Woman: "segregation reproduces 

itself: spaces of otherness become not only repositories of'others' but 

indeed one of the primary indicators of alterity" (86). Unlike Africa, 

or Mexico, or even Israel, the "Middle East" emblematizes Sibley's 

and Arat's observations on the otherness of both individual and place 

of origin. 

Additionally, political and economic issues have restricted the 

advancement of education and understanding of this particular Ameri

can subculture as well as its culture of origin. Because of pressing 

global and domestic political issues, as well as the need for the forma

tion of a more inclusive "multi-cultural" canon, the time has come to 

bring Arab-Americans into the celebration ofNorth American diver

sity and to deconstruct the stereotypes, myths and fears that shroud 

this significant ethnic American subculture. 

To launch any study of this subject area, terms essential to nega

tive images must be defined and their validity determined. Such is 

the case with this paper; the terms Arab, Diaspora, Middle East, and 

West are subject to much ambiguity, lack of clear definition, and sym

bolic pre-determination. The Oxford English Dictionary definition of 

Arab is "a member of a Semitic people inhabiting much of the Middle 

East and North Africa," yet some accepted stereotypical definitions 

include turban-wearing men and veil-covered women. The term 

Middle East as defined by the dictionary is "[an] area of Southwest 

Asia and Northern Africa stretching from the Mediterranean to Paki

stan"; however, Euro-centric definitions have incorporated the Middle 

East with the Orient as well as India, creating confusion in distin

guishing the Arabs from Indians or Muslims from Hindus. Edward 

Said refers to this lumping together of so many diverse nations and 

ethnicities as a Western fear of"the yellow peril, the brown hoards"

raising questions about the implications of racism, as well, in an in

terrogation of Orientalism (Sapp/lecture, fall 2000). 

The Middle East does not fit into the classifications of a "World 

Region," as it is lacking a common language, geography, religion or 

single unifying history as other regions such as Central and South 
America and Africa do (Stillwell/lecture 1117/02). By contrast, the 

dictionary definition of the West is, "Europe and North America seen 

in contrast to other civilizations." This term too has a problematic 

association because it is used by Anglo civilizations to mean progress, 

prosperity and superiority while non-Anglo civilizations accept the 

term West to mean arrogance and conquest historically followed by 

submission. Edward Said argues that a distinguishing characteristic 

of"Western" thought is the need to contrast other ethnicities in terms 

of their radical "otherness" seen in terms of inferiority, menace, and 

the incapacity for self-representation (Orientalism, 31-35). 

Diaspora has two Oxford English Dictionary meanings: one refers 

only to dispersement of Jews, while the other is "the dispersement of 

any people from their traditional homeland," as is the case with many 

Arab immigrants and first generation Arab-Americans. For the present 

study, "diaspora" refers to writers of Middle Eastern, Arab or Muslim 

origin or ethnicity who are currently living in the United States and 

writing an identity between two putatively ideological opponents, 
the "Middle East" and "West." These writers must not only define 

who they are, in the midst of fuzzy and ill-defined labels; they must 

also reshape a negative American perception of their ethnic/ religious 

roots. Again, we can consider Said's take on the problem of long

standing negative Western perceptions of "Orientals" or "Arabs": 

Orientals or Arabs are ... shown to be gullible, 'devoid of energy 

and initiative,' much given to 'fulsome flattery,' intrigue, cun

ning and unkindness to animals; Orientals cannot walk on ei

ther a road or a pavement (their disordered minds fail to under

stand what the clever European grasps immediately, that roads 

and pavements are made for walking); Orientals are inveterate 

liars, they are 'lethargic and suspicious,' and in everything op-
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pose the clarity, directness, and nobility of the Anglo-Saxon race 
(Orienta/ism, 39). 

If writers in general have the task of shaping and reshaping cul

tural images and myths, then the writers presented here must plow 
through the above on the way to legitimizing themselves as American 

writers. 

From decades past to present day, these terms have been met 

with deep emotion, hostility and fear. These emotions and words are 

more intertwined than ever in the wake of the September 11, 2001 

tragedy. Americans were not strangers to the "Crescent of Crisis" ( Cov
ering Islam, Edward Said, X). OPEC, PLO, and the Iran Hostage 

Crisis were events that had affected consumers on a personal as well 

as an economic level and therefore gave them the "right" to spew 

forth anti-Semitic views regarding people, places and a religion they 

did not know anything about. Until 9/ 11, Terrorism was something 

that the media covered only as it occurred in other countries, specifi

cally those in the Middle East. It could never happen in the United 
States, and, if it did happen, it would be the fault of Arabs or Mus

lims in America, as was the initial reaction in the aftermath of the 

1995 Oklahoma City bombing. 

The most prominent figure in the issue of redressing Orientalist 

attitudes in the United States is Edward Said. Said's background par

allels many of his Arab-American counterparts; he was born in Pales

tine and educated at Princeton and Harvard, and is currently a pro

fessor of Comparative Literature at Columbia University. His book 

Orienta/ism is an in-depth analysis of the history of a specific and 

centuries-old prejudice and stereotyping. He defines Orientalism as 
"the historical formation of an ethnic stereotype" (1). He goes on to 

explain Orientalism in three main parts: definition of an Orientalist, 

Orientalism as a style of thought, and its beginning as an ideology: 

Anyone who teaches, writes about or researches the Orient

either in its specific or its general aspects, is an Orientalist, and 

what he or she does is Orientalism. Orientalism is a style of 

thought based upon an ontological and epistemological distinc
tion made between 'the Orient' and (most of the time) 'the 

Occident.' Taking the late eighteenth century as a very roughly 
defined starting point Orientalism can be discussed and ana

lyzed as the corporate institution for dealing with the Orient

dealing with it by making statements about it, authorizing views 

of it, describing it, teaching it, settling it, ruling over it: in short, 

Orientalism as a Western style for dominating, restructuring, 

and having authority over the Orient (2-3). 

Said further explains how Orientalism has created a "web of rac

ism, cultural stereotypes, political imperialism and dehumanizing 

ideology'' (27). Thus, this "web" perpetuated throughout the centu

ries has given rise to his belief that Arabs have been made to believe 

that they have only a "uniquely punishing destiny" (27). He cites 

examples of Parliamentarian speeches given by Arthur James Balfour 

or the writings of nineteenth century travelers such as Gustave 

Flaubert, who brought back graphic tales from the "Orient" involv

ing brazen public sexual acts of various types (103). 

"Misinformation" by the media is the theme for another ofSaid's 

books, Covering Islam: How the Experts Determine How We See the 
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Rest of the World. In this, his third book on Orientalism, Said explains 

how economic issues associated with OPEC, ignorance of the lan

guage and lack of background research all contribute to the images 
the media have projected (then and now) to the public at large: "in

accuracy- unrestrained ethnocentricism, cultural and even racial ha

tred [give way] to free floating hostility'' (x-xi). Said's research on and 

exploration of Orientalism have provided a platform for a new gen

eration of Arab-Americans to understand the prejudice that exists in 

America and elsewhere and decide how to combat that prejudice by 
changing stereotypes. 

Said has argued that although Orientalism has pulled from nearly 

all disciplines- Orientalists have generally ignored literature. He at

tributes these lapses to the fact that literature represents the direct, 

authentic voice of the people and thus may seriously challenge the 

deeply entrenched stereotypes of centuries of politically motivated 
aversion (Orienta/ism, 291). Presenting a study of Arab-American 

writers is one way to embrace and include this missing voice in the 
multicultural conversation of academia, just as American academia 

has made deliberate and great strides to include American voices ~f 
native, African, Hispanic, Asian, gay and lesbian, and other previ

ously marginalized identities. 

Terrorism became the dirtiest word of the twenty-first century, 

while racially motivated crimes against Arabs, Muslims or anyone 

apparently matching Anglo-American stereotypes ofMiddle Easterners 

began to rise as the media and nation began to voice familiar 

"Orientalist" dogma toward all things Arab. The challenge of redress

ing accepted stereotypes and volatile racial attitudes toward Arabs 
and Muslims has become more imperative and more difficult in the 

aftermath of9/11. Arab American poet Naomi Shihab Nye addressed 

this issue in her latest book of poetry, 19 Varieties of Gazelle: Poems of 
the Middle East: 

[After 9111 ] Arab Americans had the additional sadness of feel

ing the Middle East was rarely represented in a balanced way in 
the mainstream U.S. media .... For people who love the Middle 

East and have an ongoing devotion to cross-cultural understand

ing, the day felt sickeningly tragic in more ways than one. A 

huge shadow had been cast across the lives of so many innocent 

people and an ancient culture's pride (xiv-xv). 

The devastation of 9111 is but another addition to the list of heart

breaks Arab Americans try to heal from; many do so through their 

literary work. Unfortunately for many readers of their work, study

ing these writers and learning about this culture has been hampered 
by the lack of available education and/or texts. 

One professor who has tried to bridge this gap in the education 

process and open the eyes of her students to this genre is Dr. Vicki 

Sapp. She has taught a course in Orientalism for the past six years; 

developing her curriculum based on the intersection of her reading of 

Said's book and her personal experience with Middle Eastern culture

alongwith her recognition of virulent and unaddressed prejudice against 

this culture, and the absence of academic redress of this prejudice. Once, 

when approached about teaching a survey of Middle Eastern literature 

in translation, she made the following recommendation: "I would not 

venture to teach such a course at an American university without a 



substantial prior study of the phenomenon of Orientalism, because of 

the heavy veil of stereotype and prejudice draping any consideration of 
things 'Middle Eastern.' Students must first read Said's groundbreaking 

book as well as work through a survey of typical Western Orientalist 

literature, in order to confront their own mindsets and understand the 

foundation, perpetuation and entrenchment of ethnic prejudice." Then 

and only then, Sapp argues, are students prepared to meet Middle East

ern writers on their own terms, rather than on Orientalist terms: ''An 
ideal bridge study or third component of a healthy anti-Orientalist 

curriculum would be an examination of Arab-, Middle Eastern- or 

Muslim-American writers; writers who are facing not only personal 

but also overt political obstacles to entering the American literary canon." 

The writers considered below represent some of the key emerging fig

ures in this category. 

Shihab-Nye and other Arab-, Muslim- or Middle Eastern-Ameri

can poets like Khaled Mattawa have emerged from the negative ste

reotypes by embracing their heritage and culture both Arab and 

American. Additionally, Shihab-Nye and Mattawa have followed in 

the footsteps of Khalil Gibran. Gibran emigrated from Lebanon at 
27 to become, according to Shihab-Nye in her book The Space Be
tween Our Footsteps, "one of the best selling authors of all time" (The 
Space, vii). The impact of Gibran's devotion to writing literature in 

Arabic and English, and creating art that portrayed images of both 

the Middle East and the United States is evident in the recent anthol

ogy co-edited by Mattawa entitled: Post Gibran: Anthology of New 
Arab American Writing. 

Mattawa and Munir Akash sent out a request for new work from 

Arab American writers and poets: experimental work that forced them 

out of their comfort zones to develop an anthology that embodies the 

diversity of each writer but also expands the individual and collective 
diversity to allow their voice to be heard as never before, "We wanted 

to re-examine the field of contemporary Arab writing in the United 

States and the manifold ways in which Arabness and its system of 
values, attitudes and manners define the 'Arab-American world"' (xi). 

Mattawa and Akash saw the need for an anthology of this magnitude 

to offer readers a first-hand survey of these contemporary writers, 

many of whom had not been published or whose published works 

were only able to focus on communal aspects of ''Arabness" and re

ceived little or no critical review: 

Since Grape Leaves: A Century of Arab American Poetry, no an

thology of our literature, even partial, has come out. And no 

literary journal has yet to devote an issue to it .... As a demon
ized minority, Arab-American writers in the United States have, 

of necessity, tended to address communal concerns more than 

individual ones. We could not write without somehow address

ing the influence of our mother culture and the subsequent ten

sions we encounter within the dominant American one (xii). 

Many writers accepted the challenge to step out of their comfort 

zones and create telling works of individualism which examine the 

conflict between their Arab and American identities. Lisa Suhair Majaj 

contributed an essay on the "New Directions: Arab-American Writ

ing at Century's End" explaining the problems writers with "split 
vision" encounter: 

Arab American literature has gone through many shifts since the 

early decades of the twentieth century .... While details of our 
personal ex-periences differ, for many of us this negotiation of 

cultures results in a form of split vision: even as we turn one eye 

to our American context the other eye is always turned toward 

the Middle East .... This split vision is often expressed in Arab 

American literature through a tilt toward either Arab or Ameri

can identification (67-68). 

Majaj explains that while poetry has been and remains a predomi

nant genre among Arab American writers, this is not because of sim

plistic reasons like heritage, blood or ignorance; rather poetry "is par

ticularly suited to both celebration and the expression of grief," (69) 

both experiences of the Arab-American sub-culture. She further 
asserts that to embrace one aspect of a culture over another precipi

tates criticism or bias of the reader toward the writer's work as "either 

as an escape or a betrayal" (73). In Majaj's poem "Departure" (see 

the Appendix for complete text of all poems quoted here) she seems 

to straddle this problem by putting the two perspectives side by side 

only to separate them line by line: 

Leaving is always 

like this. Years 

of hours and days 

ticked off like 

a body count: 

what's left ... 

It should be simple 

to leave, land 

falling away 

like fear, 

old skylines 

erasing (79). 

Using dramatic images to convey centuries-old Orientalist viewpoints 

is a powerful way to convey the pain one is born with because of a 

heritage the individual was unable to choose, "tangles of blood ties, 
history's scars, love's sidelines of salt" (79). An Orientalist perspec

tive of this poem might assert that the speaker should not have these 

feelings upon leaving the old, crumbling, war-torn Middle East; rather 

the speaker should be eager to embrace his/her American culture which 

eclipses old with new. Yet upon closer reading of the poem, the pic

ture becomes much more disturbing as the focus changes to embrace 
the feelings of a victim(s) of the war-torn Middle East, and the per

petual move from one place to another in an unquenchable thirst for 

peace: 

you learn these 

things: how 

to say goodbye 

quickly, how 

to choose what 

to take when 

you go 
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... you 

learn to like empty 

spaces, blank 

walls, shadowless 

light; learn 

to pour loss 

like coarse salt 

through your fingers (80). 

The images are intensely personal and real, and force the reader to 

consider where do Arab-Americans get such vivid images. Will ex

pressing them allow their fellow Arabs or Americans to see their real

ity as it truly is? Khaled Mattawa succinctly describes the task of the 

Arab-American writer: to translate the "leaving" of old culture, as 

well as the leaving behind of Orientalist stereotypes and real images 

of socio-political devastation in the Middle East, into a new fusion of 

experience: 

When we face our Arab literary and cultural heritage we will 

encounter misogyny, racism, and superstition, ideas that simply 

cannot survive in our time. For works ... to have true pertinence 
to our lives in the U.S. we need to develop a more complicated 

relationship with them. Like all literature and all of art, our Arab 

literary heritage is there to be grafted upon and to generate new 

art and new modes of thinking (59) . 

Another writer whose work exemplifies this ideology is Diana 

Abu-Jaber whose contribution to the anthology is an excerpt from 

her new novel Memories of Birth. The story revolves around a newly 

married Arab-American woman who is coming to terms with her 

reintroduction to religion by her husband , the haunting memories 

of her childhood in a refugee camp and the still intense pain of loss 

associated with her mother, whom she sees at night in her dreams. 

Her husband attempts to quiet her issues ofloss by taking her to the 

Onondaga Indian Nation with its images of poverty-ravaged women 

and children: "scorched faces, hands and eyes like brands, they turned 

in the fields to look at us, or up from the steps of the little stores. Not 
until I'd seen their faces did I understand: I was back again. In the 

[refugee] camp" (4). These images portray a different side of Arab

American life, so that while discomfort makes the reader want to 

stop, their stark, clear reality entices the reader to understand the 

history of many immigrants from the United States and how their 

experiences have made them different from us. Also Abu-Jaber's shift

ing of focus from the Middle East refugee camp experience to a Na

tive American reservation muddles the sharp line Americans are taught 

to perceive berween a superior "us" and an evil and inferior "them." 

Here, in an idealized America, is a grim image, the result of our on

going racial politics, worthy of a Palestinian refugee camp. Yet, Ameri

cans persist in talking about the injustices and horrors of things "over 

there," while ignoring or repressing things "over here." In fact, Lisa 

Majaj articulates this line, drawing within the context of Arab-Ameri

can culture, suggesting that the Arab tendency to idealize its ancient 

culture and religion in opposition to American Babylon is tainted, as 

well, by real experience within Arab-American subculture: 

We need more social criticism in general. Although we have of-
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ten liked to celebrate ourselves on our law-abiding record and 

strong family structures, we confront, as much as any other com

munity, internal problems linked both to our Arab and our 

American identities and contexts. We are not free of domestic 
violence, drug use, gang participation or so-called "honor kill

ings". We too often allow our own racism, homophobia and 

classism to go unquestioned. While literary texts are not social 

exposes, they nonetheless provide a forum within which social 

questions may be probed (Post-Gibran, 74). 

Abu-Jaber uses a somewhat different theme in her first novel, 

American Jazz. This novel focuses on the conflicts berween old world 

culture and tradition versus new world freedom and choice in the 

lives of rwo Arab American girls, Jemorah and Melvina, and their a 

Jordanian father Matussem Ramoud. Born to an American mother 

and Jordanian father, the girls face the additional complications asso
ciated with prejudice from both sides of their family after their mother 

dies, allowing their interfering aunt Fatima to begin matchmaking. 

Fatima is determined to get her nieces married so they can start to 
have babies; and as the older sister and therefore matriarch of the 

family, it is her job to take control of her nieces' matrimonial options 

as well as their daily care and upkeep: "In the rwenty years since their 

mother's death, Fatima had been coming to their doorstep once a 

week with pots of food and bags of cast-off clothing that Melvina 

wouldn't even let Jem unfold ... Jem usually spotted sequins or fire

engine red among the piles" (54). Fatima's obsession with marriage 

for the girls is based on many aspects of tradition and culture with 

which she has tried to raise the girls. To her dismay they set about to 
completely frustrate her with their lack of interest or cooperation: 

"The heartbreak of it is you're not even trying . .. You let your finger

nails go like a boy's! Just to spit on me!" (54) . 

The family encounters cultural bias from both their Arab-Ameri
can community and native family members: "None of the relatives in 

Jordan understood Mataussem's life in America; but even those who 

never left the Old Country except for summer vacation knew that after 

work ... Matussem made money as a drummer. When he played jazz 

they heard noise, when he played Arabic music they could dance; this 

was good enough for them'' (2) . The issue of non-acceptance by family 

is effectively played out on both sides of the Arab and American cul

ture. Jaber effectively demonstrates the issues facing the girls in their 

Arab relations' regarding Jemorah and Melvina's appropriateness as 

potential brides: "After all, they pointed out Jemorah was a wild-Ameri

can girl, painted and cunning, not appropriate for any of their sons, 
not even Fatima said, poor little one-eyed Nassir" (10) . This attitude 

was not shared by the boys involved, who want "wild-American-girls, 

and not boring-Arab-cousins" (10). Non-acceptance by the girls' Ameri

can relations is also explained due to the fact that Matussem's wife died 

in Jordan after contracting typhoid fever. The maternal grandparents 

are portrayed as "typical" racist Americans who only believe what they 

hear from television or read in newspapers regarding the Middle East. 

They make no effort to learn or accept their son-in-law, his culture or 

the fact that he took their daughter away to die. 

The girls have grown up in a different place than their Arab or 
American peers, somewhere in berween. Without a mother they de-
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veloped their own sense of American; also their father has surrounded 

himself with the trapping of the "white trash" community to which 

Matussem moved his family, further isolating them from their 
"Arabness" while forcing them to meet American racism head on: 

"The other children taunted Jem because of her strange name, and 

darker skin ... They asked her obscene questions, searched for her 

weakness, the chink that would let them into her strangeness. She 

never let them in" (92). Jaber does a thorough job of encompassing 

all angles of the complexities of a non-perfectly blended Arab-Ameri
can existence in the United States. 

Mattawa's anthology includes his own acclaimed poetry and an 

essay on the importance of Arab American writers examining the 

often misunderstood realities of their subculture and their heritage(s). 

Four specific works particularly address the crisis of identity and the 

balancing act between Arab and American identity: Elmaz Abinader's 
"Sixty Minutes: A Poem and a Journal," David Williams's "We're 

History," Sharif Elmusa's "Request," and Saladin Ahmed's "A Poem 

for Countee Cullen." These poems seem to fully accept Mattawa's 

challenge to develop a more "complicated relationship" with those 

issues that are controversial and often painful. 

Abinader's "Sixty Minutes: A Poem and a Journal" offers a per

spective of an Arab as he/she believes he is seen through the eyes of 

other Americans: 

You remembered that I am an Arab when you saw them on T.V .. . 

But the equation didn't balance ... 

I was born in Pennsylvania with fertile blue grass and uncharred 

trees ... You looked for me in this landscape, wondered if I had 

a suicide pact with someone, a battle plan (19-20). 

She describes how a non-Arab possibly views Arabs or Arab-Ameri

cans after all the media coverage portrays them in such biased ways. 

Abinader's poem reinforces Said's argument that the media have the 

power to shape our opinions and attitudes toward the Middle East by 

the images they present during times of strife. She contrasts the 

beneficent "fertile blue grass and uncharred trees," images of an ide

alized West, with "suicide pact," "battle plan"-the putative keystones 

of Middle Eastern identity. Her identity, like the reality between the 

two cultures and media images, is somewhere in between; cultural 

experience, definable as neither Western nor Middle Eastern, is dis

tilled here into two symbolic systems to replace the shifting human 

realities of identity. 

David Williams is a second generation Lebanese American whose 

grandparents' name was changed from Melhem to Williams when 

they immigrated. His poem "We're History" uses imagery from Viet

nam through the voices of a victim and a vet to equate the horrors 

they still face in the aftermath of devastation with the business-like 

attitude the media presented during coverage of the Gulf War (137). 

Pham is Vietnamese, and while his English is not so good he knows 

what is happening by the pictures on the television set, and he re

members the devastation from home, "but remembered home and 

prayed/ full of dead, as celebrity generals/ cautioned against eupho

ria'' (137). Yet there is no mention of the victims left in the wake of 

the bombings and the violence, just as there was no mention of the 

victims left in the wake of the Gulf War. 

Elmusa's poem, "Request" is a simple and resounding 

acknowledgement of Mattawa's criticism of Arab-American writing, 

"let's not reduce the poetry of the tribe into a sheepskin of poems 

about the tribe" (105). This simple plea begs for attendance to 

Mattawa's call for not just Arab, but Arab-American experience. This 

poem can be seen as one of the anthology's ideological poles: Arab

American identity is not simply a one-sided history, just as it is not 

simply the constellations of negative media images covering it. Arab 

history alone will not accomplish the goal of creating Arab-American 
identity. The "poetry of the tribe" must also reflect its American 

roots, even if recognizing and working through these first entails some 

cleanup work of traditional stereotypes. 

Ahmed's "Poem for Countee Cullen'' takes Mattawa's convic

tion to heart as the Arab-American poet finds his kindred spirit with 

the African-American poet who also has identity issues, conflicts be

tween his Old World self and New World sel£ Neither has been to 

the land of his ancestors, yet the instinctual connections are very preva
lent and real: "Neither of us has ever been there/ for both of us it is 

home" (255) . Ahmed's work demonstrates the challenge of Arab 

Americans to find balance between the two worlds, as African Ameri

cans have had to do. 

Another poet who was able to find balance between his Muslim/ 

Kashmiri self and his American self was Agha Shahid Ali. He was a 

Muslim-American writer born in New Delhi, India. His focus on the 

ghazal, a traditional form of Persian poetry, gave way to his criticism 

of non-Muslim writers' poor attempts at writing ghazals. His recent 

death in December 2001 allowed his friend and biographer Amitav 

Ghosh to write about Ali the man and the poet, while examining the 

intensity of his work and the way he circumvented the potential prob

lems of being Muslim-Kashmiri and Muslim American: 

Over a period of several years he took it on himself to solicit ghazals 

from a number of poets writing in English. The resulting collec

tion Ravishing DisUnities: Real Ghazals in English was published 

in 2000. In establishing a benchmark for the form it has already 

begun to exert a powerful influence: the formalization of the ghazal 
may well prove to be Shahid's most important scholarly contribu

tion to the canon of English poetry. His own summation of the 

project was this: 'If one writes in free verse - and one should - to 

subvert Western civilization, surely one should write in forms to 

save oneself from Western civilization?' (par. 24) 

Ali's work on ghazals produced an anthology that brought together 

other writers from varied ethnic and cultural backgrounds who em

braced the richness of this form of traditional Arabic poetry. The 
poem "Farewell" is an excerpt of a ghazal Ali wrote in his book of 

poetry The Country Without a Post Office: 

At a certain point I lost track of you. 

They make a desolation and call it peace. 

When you left even the stones were buried: 

The defenseless would have no weapons (21-23). 

Ali, like his peers, writes about the realities ofhis "otherness"; realities 

that are not pleasant but true and part of his Muslim-American iden

tity. 
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The last Arab American writer considered here is Naomi Shihab 

Nye. She was born in St. Louis to an American mother and a Pales

tinian father. When she was a teenager, her father moved the family 
to Palestine and for one year she embraced her "otherness" develop

ing a lasting bond with her "sitti" (grandmother), even though they 

could not speak the same language. These experiences gave Shihab

Nye the material for her extensive and diverse body of works includ

ing a novel for teenagers Habibi, her picture book Sitti's Secret, several 

collection of poetry including The Space Between Our Footsteps: Po
ems and Paintings from the Middle East, 19 Varieties of Gazelle: Poems 
of the Middle East, and What Have You Lost? These works share sev

eral common threads, primarily the objective of offering a face and 

voice to the women and the children of Arab-American ethnicity. 

In Habibi, the voice is fourteen-year-old Liyana Abboud whose 

family decides to move from St. Louis to Jerusalem before she begins 
high school. With a Palestinian father and an American mother, and 

only one language, she and her brother must find the balance be

tween their two worlds: "Lately Poppy kept bringing up Arab women 

and it made Liyana mad. Tm not a woman or a full Arab either one!. 

.. I'm just a half-half, woman-girl, Arab-American, a mixed breed 

like those wild characters that ride up on the ponies in the cowboy 

movies Rafik likes to watch. The half breeds are always villains or 
rescuers, never anybody normal in between" (20) . Throughout the 

novel the issue ofLiyana's identity continues to change each time she 

seems to find it. In America she was Arab-American, in Jerusalem she 

is American and only a girl, but to her family and the Jews around 

her she is Arab, except to her new friend Omer. These designations 
were not foreign, as her American relatives treated her and Rafik as 

virtual strangers. They were cold and unwelcoming, "Uncle Leo had 

never hugged Liyana yet. He shook her hand like an insurance man" 

(40) . While affection was not an issue of acceptance from her Arab 

relations, language was, as she only spoke English. This inability to 

communicate, coupled with the culture shock of new customs, is 

very hard when you're only fourteen and trying to find your way: 

"Maybe the hardest thing about moving overseas was being in a place 

where no one but your own family has any memory of you. It's like 

putting yourself back together with little pieces" (84). 

Shihab-Nye's poetic prose is questioning and telling all at once. 

Each chapter begins with a two-line verse to coincide with the chapter 
heading and content. "Clover Chain," Some days I am brave, but other 
days I almost disappear (9). "Estate Sale," Their family was half and half 
like a carton of rich milk ( 16). "Water and Ashes," When we were born 
we were blank pieces ofpaper; nothing had been written yet (183). "Goat 
Cheese," Drop in anytime and stay forever (2000) . Additionally, Shihab

Nye cleverly uses an essay that Liyana writes as a platform for political 

commentary on the Palestinian and Israeli conflict, as seen through the 

eyes of a teenager, as she compares it to the American Indian tragedy in 

the United States. This cultural comparison parallels that of Abu-Jaber's 

excerpt on the healing visit to the reservation, discussed earlier. Through 
her work in this novel, Shihab-Nye has challenged existing stereotypes 

of women in the Middle East, showing that the accepted images of 

fully covered women and girls is not the norm in Palestine, nor are the 

roles for women limited to wife and mother, as Liyana's mother be

comes a disc jockey in Jerusalem. 
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Shihab-Nye is able to address these issues with such clarity and 

accuracy because she is basing them on actual events from her own 

life, taking full charge of her writing by developing a more "compli

cated relationship" with it, as Mattawa has challenged his fellow writ

ers to do. This relationship is seen again and again in all of her other 

works. In Sitti, a picture book for children, Shihab-Nye again shows 

a young girl going to visit her sitti and learning her grandmother's 

secret: her hair is striped with gray. No one else knows this secret 
because sitti's hair is always covered. This secret is so important that 

upon arriving back in the United States the young girl writes a letter 

to the President so that he can vote for peace and keep her sitti's 

secret. Shihab-Nye's pleas for peace in the homeland of her father 

and grandmother are a large focal point in all of her three listed an
thologies. 

In The Spaces Between Our Footsteps, Shihab-Nye combines 

Middle Eastern art and poetry, again "complicating the relationship" 

of her work. Here too she addresses the issues of dual identity and the 

difficulty of defining it: "As an Arab-American child growing up in 

the United States, I never read anything remotely connected to my 

father's first culture, except perhaps The Arabian Nights. This book 
hardly felt much like our lives" (vii). She goes on to address the issues 

she had finding a connection with her "other" and how the influence 

of Khalil Gibran has allowed her work and the work of others to 

become more than just another book like The Arabian Nights, "This 

is what I want a book of poems and paintings to be-a surprising 

spring waking us from our daily sleep. A feast of little dishes. An 
unexpected walk along the rim of a majestic city'' (xi), all images 

relating to her Middle Eastern roots. 

T he paintings are vibrant and alive; the poetry is a smack of 

reality amid the beauty. Included in her anthology is the poem "Child

hood, 1948" by Hamza El Din: "Do you remember our childhood? 

There was the brook, there was the palm tree; It was bountiful and 

the dates were delicious/ ... Alas, Alas it has all been drowned/ . .. 

Oh God, forgive those who drowned it! God forgive us, those who 
have forsaken it" (29). Also included is the poem "Borrowed Tongue" 

by Khaled Mattawa: 

But I'm only practicing 

my religion which 

I neither borrowed 

nor stole. 

. .. No, I haven't outgrown 

my tongue. It's a coat 

your mother gives you, 

crimson or cobalt blue, 

. .. That's Arabic to me. 

I wear a white shirt now

thin gray stripes, 

top button is gone

and it fits (47). 

Mattawa reveals the lush color of his Arabic original tongue, by con

trasting it with the white-and-gray, striped (like a prison?) business-



like plainness of his new American English. The Arab American poet's 

special destiny is, perhaps, to infuse the wealth of his ancient ethnicity 

into the efficient language of his new home. And, a quick survey of 

the history of American English reveals just how much our language 

has been enriched precisely by the immigrant tongues pouring their 
voices, as new Americans, into it. 

In What Have You Lost? Shihab-Nye attempts to open the forum 

for everyone, not just Arab-Americans, to voice the losses they have 

suffered. In this anthology, poets of different cultures and multi-cul

tures can present their losses on a common ground. One area of that 

common ground is the hostility they may have faced due to the cir
cumstances surrounding their entrance, as ethnic minorities, into 

mainstream American culture. 

Arab-American writers today face a special and intensified hos

tility, based on centuries of Orientalist stereotyping, plus the very 

real events of 9111 and continuing devastation in Israel/Palestine. 

Shihab-Nye's commitment toward trying to reach peace in the Middle 

East can be understood in this excerpt from her poem in 19 Varieties 
of Gazelles: 

You CANNOT stitch the breath 

Back into this boy. 

A brother and sister were playing with toys 

When their room exploded. 

In what language is this holy? 

The Jewish boys killed in the cave 

Were skipping school to have an adventure. 

Asel Asleh, Palestinian, age 17 believed in the field 

Beyond the right and wrong where people come 

Together 

To talk. He kneeled to help someone else 

Stand up before he was shot. 

If this is holy, 

Could we have another religion please? 

The only way to truly know a people is to hear their authentic 

voice. This is the truth you get when you hear the voice of the citizen, 

the terrorist victim or the human being; not the symbolic political 

stereotypes. This authentic voice that must finally be heard through 

the smoke and rubble is the voice these poets and writers bring us in 

the most critical of times. Now is when the voice of the Arab-Ameri

can writer must rise up from the oblivion or repression he/she has 

been relegated to for decades and take control of his message, her 

viewpoint to break down the walls created by negative Orientalist 

images passed down throughout the generations. The Arab-Ameri

can writer must take the challenge put forth by Mattawa to "compli

cate the relationship," by remembering and cherishing the past while 

reshaping a constructive image for the future: a constructive image to 

replace destructive myth and reality. 
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Appendix 

These poems are from the following sources: Post Gibran: Anthology of New Arab American Writing, 19 Varieties of Gazelle: Poems of the Middle 
East, and The Space Between Our Footsteps. 

Post Gibran: Anthology of New Arab American Writing 

Sixty Minutes: A Poem and a Journal 

By Elmaz Abinader 

Don't be afraid of the picture 

you see of the hezbollah, faces wrapped 

when they talk to the camera, so they won't 

be recognized. Don't be afraid of the m-16's, strapped 

like a quiver to their shoulders packed with ammo 

instead of feathers that can end your life 

or mine. Don't be afraid of their fast language 

and its passion or its fear, the thing that keeps 

them moving or hidden, praying and giving up one 

more thing, one more day, one more night smoking 

in the dark. 

You remembered that I am an Arab when you saw them 

on T.V., when you saw their chests heave. Their eyes 

waver, their foreheads crease, their mouths roared-hands thrown 

into the air. But the equation didn't balance. The land was dry 

and dusty, their black boots almost gray from the stone. 

I was born in Pennsylvania with fertile blue grass, and uncharred 

trees. The camera roamed across the village to a mother 

clutching her child to her skirt, to young men, not fighters 

shaking their fists westward. The sky hissed from rocket launchers. 

Or am I among the civilians killed that week hidden 

in the bunker behind the school drinking water from plastic jugs 

remembering I once had lamps that could shine all night, 

a television blaring in the living room, was getting into health 

foods and old jazz c.d's. You watch the bodies, limbs dangling 

from the litters as they are put on trucks with sliding racks 

like a bakery van. Do you see me on the second shelf? 
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The flight attendant on your last trip was Lebanese, 

Your accountant, a Jordanian. You notice the woman 

Taking your clothes at the dry cleaner has a name tag 

that reads Samira. You go to the middle east grocer, 

not to buy food but to look at the faces you superimpose 

onto mine and mine onto theirs. You are vigilant, watchful 

for their safety, stand at the window until the daughter 

places her around her father's finger and crosses the street carefully. 

I take this as an act of love. Your eyes searching the crowds 

for me, watching the backs of people you don't know or ever 

cared about. You have forgotten how my nights are filled 

with silence, how I sit with one constant light, the one 

you extinguished before you touched me. You have forgotten 

my small hand can grip nothing bigger than a pen 

or a needle, that my eyes wander; do not focus and aim. 

But remember I am an Arab, too, looking for a home 

of my own, unoccupied, without siege. I need my fires quiet, 

my pockets empty; my water bottles full and cool. 

at night I watch the moon that passed across Lebanon 

before it came to this sky. The stars are your thousand eyes 

watching the hezbollah move in the dark. And their glitter 

is the name in my eyes that rises quickly and dies. 



Departure 

By Lisa Suhair Majaj 

Leaving is always 

Like this. Years 

Of hours and days 

Ticked off like 

A body count: 

What's left but 

Shards of memory 

Smoothed and hoarded, 

Shrapnel griefs, 

A few regrets? 

It should be simple 

To leave, land 

Falling away 

Like fear, 

Old skylines 

Erasing. 

But lines 

etched into skin 

after years 

of weather chart boundaries 

we cannot cross: 

tangles of blood ties, 

history's scars, 

love's sidelines 

of salt. 

After leavetakings 

Planned and unplanned, 

Deaths you're forced 

Request 

By Sharif Elmusa 

Poets, critics 

members of other tribes, 

to move on from, 

you learn these 

things: how 

to say goodbye 

quickly, how 

to choose what 

to take when 

you go, how 

to live without 

what you leave 

behind. You learn 

to like empty 

spaces, blank 

walls, shadowless 

light; learn 

to pour loss 

like coarse salt 

through your fingers. 

Some things 

you take when 

you go: light 

no one can capture, 

voices that sing 

Alone, the touch 

of snow on air. 

Some things are lost 

in the leaving. Some 

remain. Some seeds 

planted in brine 

still grow. 

please, let's not reduce the poetry 

of the tribe 

into a sheepskin of poems 

about the tribe. 
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We're History 

By David Williams 

1. for my neighbors 

When the Gulf War began, 

Pham lacked the English 

to understand the news, 

But remember home, and prayed 

full of dread, as celebrity generals 

cautioned against euphoria. 

Felipe's nightmares came back. 

All he sees is Nam. 

But the tough guys at the VFW 

who called him a prima donna 

have got it all tied up 

with yellow ribbons. 

Poem for Countee Cullen 

By Saladin Ahmed 

Remembering him 

Remembering 

The jungle 

I remember 

The desert 

Neither of us 

Has ever been there 

For both of us 

It is home 

Where he found 

Echoes of tribal rhythms 

And the celluloid chatter 

OfTarzan fauna 

In unfiltered 20-hit packs 

Of Harlem 

And 
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2. arabesque 

Analogies break us. Analogies break. 

(Reporters are on the scene, but only 

quote official sources.) 

The target lit up like a Christmas tree 

on the Fourth of July. A turkey shoot. 

Cancel history. 

The tyrant whipped 

And in business, his anti-aircraft fire 

clouding an empty night sky, his blackmarket 

Routes secured by sanctions. It goes 

without saying children's bodies present 

Screechy gray parrots 

In Brownstone 

Rainstorms 

I find Bedouin 

Cattle drums 

In cavernous 

Hip-Hop clubs 

And sift 

Camel hairs 

Out of 

Oil puddle 

Rainbows 



19 Varieties of Gazelle: Poems ftom the Middle East 

All Things Not Considered 

By Naomi Shahib Nye 

You CANNOT stitch the breath 
back into this boy. 

A brother and sister were playing with toys 
when their room exploded. 

In what language 
is this holy? 

The Jewish boys killed in the cave 
were skipping school, havinge an adventure. 

Asel Asleh, Palestinian, age 17, believed in the field 
beyond right and wrong where people 

come together 

to talk. He kneeled to help someone else 
stand up before he was shot. 

If this is holy, 
could we have some new religions please? 

Mohammed al-Durra huddled against his father 
in the street, terrified. The whole world saw him die. 

An Arab father on crutches burying his 4 month girl 
weeps, 

"I spit in the face of this ugly world." 

* 

Most of us would take our children over land. 
We would walk the fields forever homeless 
with our children, 
huddles under cliffs, eat crumbs and berries, 
to keep our children. 
This is what we say from a distance 
because we can say whatever we want. 

* 

No one was right. 
Everyone was wrong. 
What if they'd get together 
and say that? 
At a certain point 
the flawed narrator wins. 

People made mistakes for decades. 
Everyone hurt in similar ways 

at different times. 
Some pick up guns because guns were given. 
If they were holy it was okay to use guns. 

Some picked up stone because they had them. 
They had millions of them. 

They might have picked up turnip roots 
or olive pits. 

Picking up things to throw and shoot: 
at the same time people were studying history, 

going to school. 

* 

The curl of a baby's graceful ear. 

The calm of a bucket 
waiting for water. 

Orchards of the old Arab men 
who knew each tree. 

Jewish and Arab women 
standing silently together. 

Generations of black. 

Are people the only holy land? 
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The Space Between Our Footsteps: Poems and Paintings from the Middle East 

Borrowed Tongue 

By Khaled Mattawa 

Maybe I'm a fool 

holding two threads, 

one black, one white, 

waiting for dawn 

to tell them apart. 

But I'm only practicing 

my religion which 

I neither borrowed 

nor stole. 

Maybe I'm a fool 

thinking of a better answer 

than the transplant patient 

who said Im sorry 

someone had to die. 

Childhood. 1948 

By Hamza El Din 

Do you remember our childhood? 

No, I haven't outgrown 

my tongue. It's a coat 

your mother gives you, 

crimson or cobalt blue, 

satin inside, the collar 

wide enough to cover 

your whole neck. 

All winter you wear it 

then spring comes 

but never goes. 

That's Arabic to me. 

I wear a white shirt now

thin gray stripes, 

top button gone-

and it fits. 

There was the brook, there was the palm tree; 

It was bountiful and dates delicious, 

Soft and you by my side. 

Early mornings were red- the morning star was bright 

And gone now. 

Here is white milk for you, though, warm and foamy, 

Drink it dear, take the little kids and the big goatie goats 

To the riverside to graze, while we bathe a while. 

No! How can I forget all this? No! 

You were a child and I was a child. You dripped honey 

And I collected dates. 

The palm was lovely on the mound in the sand. 

It loved our love, and there under the tender care of its shade, 

It grew. 

Little lovely tree, it stood there-still dignified, unafraid 

Little palm. 

Alas, Alas, it has all been drowned. 

We saw it going down 

While we were going away. 

Oh God, forgive those who drowned it! 

God forgive us, those who have forsaken it. 
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Mining Gene Expression Data for Novel Genes, Using Perl 

Gulnaz Bachlani 
Mentor: Dr. Mike Macleod, Department of Carcinogenesis, 

University of Texas M. D. Anderson Cancer Center 

ABSTRACT 
There are, in estimate, thirty to fifty thousand genes in the human genome and only about half of those are associated with known functions and loci. In order 
to analyze the transcriptome for the rest of potential unknown genes we developed a technique called Systematic Saturation Analysis of the Transcriptome 
(SSAT). This technique is an extension of Rapid Analysis of Gene Expression (RAGE), a global gene expression technology that employs PCR to measure 
relative gene expression berween rwo cell populations, such as normal and tumor cells, or wild type and transgenic cells. RAGE/SSAT data provide sequence 
data for experimentally produced amplimers that represent the entire transcriptome. This sequence information is sufficient to uniquely locate an amplimer 
in the entire genome. AC++ program called Identify RAGE Amplimers (IRA), created in the Macleod lab, is used to search the genome for the extended 
primer sequence and a specific amplimer length using the Basic Local Alignment Search Tool (BLAST) obtained from the web site of the National Center for 
Biotechnology Information (NCBI), for all possible alignments. IRA produces a complex output that is difficult to analyze without the help of an algorithm. 
To make the process less human error prone, cost efficient, and speedy, an algorithm was written to analyze these data using a programming language called 
PERL. The resulting program was called Analyze IRA Output (AIO). 

INTRODUCTION 

The human genome project, recently completed, was successful 

in sequencing approximately 99% of the human genome. Identify
ing the sequence itself does not determine the presence or absence of 
a gene, but brings us a step closer to eventually identifying all of the 
genes. There are approximately 30 to 50 thousand genes in the 
transcriptome and only half of these genes' functions and locations 

are known. All of the genes are not expressed at all times or in all 
cells. Different genes are expressed during different stages oflife, for 
example, developmental, normal, or diseased stages. This also leads 

to the question of gene expression and relative gene expression be
rween normal and diseased cells, such as cancer cells. To analyze the 
comparative gene expression of a set number of genes, Rapid Analy
sis of Gene Expression (RAGE) was developed in the Macleod lab. 

RAGE looks at relative gene expression in rwo cell populations such 
as control vs. experimentally treated, or wild type vs. transgenic, or 
normal vs. tumor cells [ l]. Along with analyzing the RAGE data for 

known genes this method provides an opportunity to analyze these 
data for unknown genes. 

RAGE employs standard Molecular Biology techniques to pre
pare from each mRNA molecule a unique cDNA fragment, from the 
cDNA libraries of the above-mentioned cell populations. Afrer addi
tion of the linkers, designated A and B, these "bitags" are used as 
templates in PCR reactions with special RAGE primers. The amount 
of PCR product, or amplimer, formed is directly proportional to the 

amount of template, or bitag, used. The primers used to amplify 
these fragments contain A or B linker sequences plus the comple
ment of restriction enzyme sequences used to create bitags, plus 3 or 

4 specific nucleotides for the specificity region. There are 256 A-end 
primers and 64 B-end primers, and they can be used in either A/B or 
BIA orientation [2]. This combination of primers 256 x 64 x 2 al
lows for approximately 32,000 possible RAGE reactions to be carried 
out. After the PCR amplifications these amplimers are analyzed with 
a DNA analyzer ABI 3300. Relative expression of the genes is mea

sured by relative heights of the peaks generated at the target amplimer 
length. Any non-target and non-standard peaks observed in ABI 
generated data are marked for possible unknown gene targets. In 

order to confirm the presence or the absence of a true unknown we 
needed to locate that specific amplimer length plus primer sequence 

in the genome at a unique location. Human genome contains ap
proximately three billion base pairs and utilizing the RAGE primer 
sequence, that is the 3 or 4 specific nucleotides plus the restriction 
endonuclease sequences, we are able to obtain a 15 base pair long 

sequence. If this 15 base sequence along with a certain amplimer 
length is searched for in the whole genome, it will occur by chance 
approximately 6 times in the whole genome. Therefore in order to 
make this search specific and unique we must obtain the sequence 
information for 3 to 4 more bases, and this should help us locate the 

amplimer uniquely in the genome. 

To do this, a technique called Systematic Saturation Analysis of 
the Transcriptome (SSAT) was developed. This technique allows us 

to gather additional sequential data, which will in turn enable us to 
uniquely locate an amplimer in the human genome. To do this, new 
primers, called N4 Xtension Primers, were developed. These primers 

are modified RAGE primers. In the specificity regions of RAGE 
primers, all possible combinations of nucleotides were incorporated 
and at the 3' end of the primers an additional specific nucleotide was 
added. These primers were tagged with one of four fluorescent dyes 
such that each specific nucleotide was associated with a certain dye. 
For example, thymidines were associated with ROX, which shows up 
as a red peak on AB I's output data when excited by an argon laser in 
the DNA analyzer, whereas adenines were associated with 6-FAM, a 

blue fluorescent dye. SSAT involves the extension ofbitags, used in 
the original RAGE reactions, to identify additional nucleotides. Four 
extension reactions are carried out to obtain information about 4 

bases that are at A5, A6, B4 and B5 positions. Co-occurrence of 
peaks of similar size in all 5 reactions, RAGE and the four extension 
reactions, will confirm that an unknown is a true amplimer, and know

ing the sequence of the target gene will provide verification for known 
peaks. Identities of 4 new bases are added to the original primer 

sequences, effectively giving an extended primer sequence of 19bp. 
By chance, any given extended primer sequence should occur much 
less than one time in the genome. 

To search the genomic data for the extended primers and an 
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amplimer length, a program called Identify Rage Amplimers (IRA) 

was developed by Sally Gaddis in the Macleod lab, using the c+• pro

gramming language. IRA searches the entire set of genomic data, that 
is 4 of the Basic Local Alignment Search Tool (BLAST) databases, avail

able at the National Center for Biotechnology Information (NCBI) 

web site. Currently, these databases include roughly 20 Gbytes of in

formation. These databases include the chromosomal database, the 

expressed sequence tags (EST), non-redundant database, and high 
throughput sequences. An IRA input file is created manually. The 

search uses the target gene for verification and the rest of the unknowns 

identified from RAGE and SSAT data. There may be zero to several 

unknowns with each set of RAGE reactions; there are no certainties 

associated with number of unknowns found with each target gene. 
Search results of IRA return length, sequence and database informa
tion for each match found in the genomic databases. Unknown 

amplimers are arranged according to their amplimer lengths and BLAST 

databases in which they found a match. There could be a small to large 

number of matches for each amplimer lengrh. The returned data file 

could be very small or it could contain large amounts of data, which is 
very difficult and time-consuming to analyze manually. 

To minimize the time required for this analysis and prevent hu

man error, an algorithm was created in the computer language, PERL 

(Practical Extracting and Reporting Language), and the algorithm 

was called Analyze IRA Output (AIO). AIO analyzes, organizes, and 

summarizes the output data then transfers it into a database to store 
it for later use or analysis. A vast amount of pertinent information 

needs to be extracted from the IRA output and AI 0 does that, along 

with reporting various characteristics of the matches found. 

METHODS 

Rapid Analysis of Gene Expression 

To prepare RAGE templates, total RNA is extracted from the 

cells. mRNA is isolated from total RNA and double-stranded cDNA 

is synthesized from the mRNA. Genes that are to be worked with, or 

target genes' mRNAs, are analyzed for positions of cutting sites for 

restriction enzymes Nla III and Dpn III. The cDNA is prepared 
with biotinylated oligo d'Tprimer (Figure 1), and cut with the re

striction enzyme Nla III. This leaves a 3' overhang of 5' -CATG, 

which is called the A-end. A common linker sequence, A-linker, 

with complementary sequence to the sticky end left by endonuclease 
is ligated onto the cut ends. These cDNA fragments are isolated by 

binding to streptavidin-coated beads though the biotin label, and the 
rest of the fragments are simply washed away (Figure 2). Fragments 

of cDNA attached to the beads are cut with DpnII, and sub fragments 

that lack the biotin label are washed and purified. Beads with the 

remaining fragments are discarded. Dpn II enzyme leaves a 5' -GATC 

overhang, which is called the B-end. A second linker, B-linker with 

complementary sequence to the sticky end left by the endonuclease, 
is ligated onto the fragments. These fragments with the two linkers, 

A and B, are the bitags. These are called A/B bitags because the 

cDNA fragments were cut with Nia III first. Bitags can also be cre

ated in the BIA orientation by cutting first with Dpn II [2] . 
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Figure 1: mRNA sequences for S5, HSP27, and MLN62 from GenBank 
were analyzed for the positions of Nia III and DPN II restriction 
endonudesaes sites [1]. 
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Figure 2: The cDNA template or Bitag is prepared by first cutting the 
cDNA fragment with Nia III restriction enzyme and ligating A-linker 
sequence to the sticky end, then cutting the cDNA fragment with Dpn 
II restriction enzyme and ligating B-linker sequence to the sticky end [1]. 

There are 256 A-end and 64 B-end RAGE primers (Figure 3). 

An A-end primer contains the A-linker sequence, followed by Nia III 

restriction enzyme recognition sequence. The 3' ends of A-end primers 
contain a 4 nucleotide "specificity region." To obtain all possible 

combinations of the four bases at these 4 positions, 256 different A
end primers are synthesized. The B-end primers consist of the B

linker sequence followed by Dpn II restriction recognition sequence 

followed by a 3 nucleotide "specificity region" with all possible com

binations of the four bases [2]. 
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Figure 3: Special RAGE A-end and 8-end primers [1]. 

To amplify target genes by PCR, we need bi tags, the appropriate 

primers, some dNTPs, and buffer solutions. Looking at the mRNA 

sequence of target genes we can pick the primers to be used for the 

amplification. PCR reactions are 25 mL reactions and with 27 cycles 

of 62 °C annealing temperature. After PCR amplification, aliquots 

of each reaction are run on the DNA analyzer ABI 3300. Each cap

illary working on its own gives the chart or graph for each sample 

run. The capillary output shows pink peaks used for marking certain 

exact positions, used as standards, on the display according to base 

pair length of 100, 200, etc. There is some background noise, which 

appears as peaks as well, and some misreads also show up as peaks. 

Peaks of interest generated by target genes, appear at expected 

amplimer lengths. For example, if the gene of interest was 320 base 

pairs long, a peak will appear at 320bps on the ABI's scale. Relative 

gene expression is analyzed by measuring the relative heights of peaks 

generated from target genes. Peaks of target genes from normal cells 

are compared with peaks from treated cells, or tumor, or transgenic 

cells. An example of this type of analysis is given in Figure 4. 

Systematic Saturation Analysis of the Transcriptome 

Any non-target peaks of interest are marked, and to further ana

lyze them we use the SSAT primer extension method. For this reac

tion, we use bitags identical to the ones used in RAGE reactions. 

First another RAGE reaction is run, using the gene specific RAGE 

primers. Products of RAGE reaction are aliquoted to be used as tem

plates for the next set of reactions and extensions to take place. These 

aliquots are now used with the N 4 Xtension primers (Figure 5), which 

are associated with fluorescent tags, designed specifically for these 

reactions. 

Figure 4: Capillary electrophoresis scans of four genes, EXO 1, PGAM 1, 
APEX, and TH8Sl, from mammary epithelial cells. The treated cells 
were treated with 8enzo[a] Pyrene Diol Epoxide, a carcinogen. Heights 
of the peaks indicate relative expressions of the genes. EXO 1 was 
expressed at higher level in treated cells then in control cells. 
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Figure 5: 8-end N4 Xtension primer with the specific nucleotide 
Guanine, at 84 position. This specific primer will hybridize with its 
complement Cytosine at the 84 position, allowing primer extension by 
Taq DNA polymerase to occur. The result is an amplimer of the same 
length as the original RAGE product, labled with the "G" N4 Xtension 
primer, in this case the yellow dye NED. 

We run a small number of cycles and let the primers extend. These 

extension reactions were carried out at 30 cycles and 60 °C extension 

temperature. The products of these reactions were also analyzed on 

the DNA analyzer. Looking at the colors of peaks appearing at the 

same amplimer lengths as the ones found in RAGE reactions (Figure 

6) indicates which base was found at the next position such as A5, 

A6, B4 or B5. 
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Figure 6: The extension reactions give the extended primer sequence 
from A-end. Along with the target amplimer 214bps long, another peak 
of interest at 192bps was also observed in the RAGE reaction. 192 and 
its homologs were observed in the next four extension reactions. 
Extended primer sequences and amplimer lengths were gathered and 
were used in the IRA input file for the search. Bases not underlined in 
the primer sequences next to their amplimer lengths are the results 
obtained from the SSAT reactions. Two other reactions are carried out 
in the same manner to identify bases at positions B4 and B5. 

Looking at these results we form the extended primer and associate it 

with an amplimer length. These extended primer sequences along 
with an amplimer length are incorporated into the IRA input file. 

IRA input file contains the name of the target gene, its accession 

number, its A and B primers sequences, target amplimer length, the 
extended primer sequences of the unknowns and their amplimer 

lengths. 

Identify RAGE Amplimers 

IRA (Identify RAGE Amplimers), a C++ algorithm, uses the 

extended primer sequences and amplimer lengths from IRA input 

file to search the entire sequenced genome for any possible matches. 

To allow for some flexibility, IRA searches for the specific amplimer 

lengths assigned to the extended primer sequences and plus or minus 

5% of these amplimer lengths. This allows for any length discrepan

cies within 5% error margin to be ignored. To confirm the search is 

working properly and to assign each search an identity, IRA searches 

for the target gene as well as any unknowns that were found in the 

same reaction. There can be none or many unknowns of interest per 

reaction. There is not a specific number for unknowns found in each 

reaction. When the search is complete, the program returns the search 

results in a tab-delimited file that can be accessed in Microsoft Excel 

worksheet format. These search results can be as linle as 2 to 3 matches 

to 20 or more matches per amplimer. The resulting file from IRA, 

the IRA output file, is named for the target gene associated with that 

specific reaction and search. IRA output file contains a vast amount 

ofinformation such as the sequence of the extended primers, amplimer 

length, name of the database the match was found in, accession num-
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ber, description of the gene the amplimer was found on, length of the 

actual gene, location of either primers if found somewhere in the 

middle of that gene sequence, and the sequence of the match found. 
All of this information is reported for each amplimer ofinterest, known 

or unknown. 

Analyzing IRA output files manually, with a small number of 

matches, is possible, but to analyze numerous files manually, with 

several unknowns and several matches, becomes a tremendous task. 

To make this task simpler, a computer program was needed. PERL, 

a computer programming language which works very well with se

quential data seemed feasible to use for developing this program. 

IRA 
Output 

(Excel file) 

FMP 
Data Base 

Target sequence info. 

Cluster #1 fuformation 

Cluster #2 information 

Cluster #3 information 

Cluster #4 information 

Figure 7: An overview of how the Analyze IRA Output (AIO) works. 

RESULTS AND DISCUSSION 

Development of the analysis program AIO 

In order to analyze IRA Output, the algorithm shown in Figure 
7 was designed, and a program called AIO was developed in PERL. 

This program extracts information from the IRA output file into a 

hash, and a "While" loop is used to read each record in [3]. Each 

hash contains the following information for each record: A and B 

primer sequences, accession numbers, name of the databases, amplimer 

length, description of gene, length of the gene, locations of A and B 
primers, intermediate A/B primer sites, and the sequence. To orga

nize these individual hashes, another hash is created that consists of 

references to all the individual hashes. Throughout the program the 

individual hashes are manipulated, using their references to extract 

information from or to insert new information into each hash. First 

all the matches associated with target amplimer are read in and pro

cessed. Then each of the unknowns and their matches are read in 



and processed one at a time. All the records read in are put through 
a sorting subprogram that matches them according to their sequences 
[ 4]. In order to match a sample sequence, initially the original target 
gene's sequence is read into a file, called Sample Sequence file[5]. 
Then all the rest of the matches associated with the target sequence 
are written into another file to be compared against the sample se

quence; this file is called BLAST Input file. 

BLAST Input file only contains the matches that pass through a 
set of filters: matches with intermediate A/B primer sites, ones with 
greater than 20 Ns in their sequence, and ones used as samples are 
excluded. This ensures that only the significant sequences will be 
used in the matching. A Do-Until loop is used for this part [5]. The 

program for matching is a local BLAST program downloaded from 
the ftp site on NCBI's web site [6]. This program uses the local 
directories or files created by the users to perform the local matching. 
Local BLAST produces an output file, called Local BLAST Out, that 
reports a large amount of data and has two different parts. In the first 

part it reports the accession numbers, descriptions associated with 
the accession numbers, an E-Value, and a Bit Score. In the second 
part it shows all accession numbers, their sequences aligned with the 
sample sequence base by base, and various other values. We use only 

the first part of the BLAST output file. We step through that output 
using the accession numbers and read in the bit scores associated 
with each accession number. Bit scores indicate how closely one se
quence matches another sequence, in this case the sample sequence. 
We have arbitrarily decided that bit scores of 100 or greater are ac
ceptable and sequences with bit scores ofless then 100 are to be re
blasted or matched again with a separate sample sequence. This is 

done using another Do-Until loop [5]. In this loop only the hashes 
with no cluster numbers are read into the Sample Sequence file and 
the BLAST Input file. All sequences with bit score of 100 or greater 
are assigned a cluster number [ 4]. If more than one sequence with a 
bit score of less than 100 is left, then the remaining sequences are 
sent into a loop where a sample sequence is chosen and the local 
BLAST is run again. 

AIO assigns up to four cluster numbers for each set of matches 
per amplimer length from IRA output and this is done by using an
other While loop, and each time the loop is executed the cluster count 

is incremented. For example an amplimer with the length of 260 
had 35 matches and when sent into local BLAST only the first half of 
the matches are returned with a bit score of 100 or greater. These 
first 18 sequences are assigned cluster number l, the rest of the 17 are 
re-blasted for sequential matching again, but during the next loop 
for BLAST a different sample sequence is used. This sample sequence 

is one of the 17 sequences sent back into the blast program. If all of 
these return with bit scores of 100 or greater, then all of those 17 
sequences are assigned cluster number 2. At this point there will be 

no more sequences to cluster and for this particular amplimer there 
will be only two clusters. After all of the sequences are assigned a 

cluster number, using a sort routine they are sorted according to their 
cluster numbers. 

Once sorted, each cluster is analyzed to extract further informa
tion. Using another Do-Until loop AIO extracts the following infor-

mation from each cluster set: total number of matches found in each 
database such as non-redundant, chromosomal, EST, or htg. This is 
done by looking at the databases associated with each sequence and 
seeking a pattern match for regular expressions such as /non-redun
dant/, /htg/, /est/ [3]. When there is a pattern match found, a counter, 
initially set to zero and designated for each specific database, is 
incremented. This is done using conditional If statements: if the 
pattern search returns a true value for the match, then increment the 
specific counter for each database [4]. A nested If conditional state
ment, within the previous If conditional statement, continues fur
ther to extract specific information from each match from a certain 
database type. If any matches were found in the non-redundant da

tabase, then perform the regular expression search for the following: 
how many of those matches were mRNA sequences, genomic contig 
sequences, or pseudogene sequences, and on which chromosome. All 
this is also done using pattern matching [5] . This search utilizes de
scriptions associated with each sequence. If the description contains 
the word mRNA, then a counter for mRNA, initially set to zero, is 

incremented and the same is done for both genomic contigs and 
pseudogenes. A special While loop is used to report the chromosome 
numbers. Number of matches from htg and chromosomal databases 
are combined, and all the chromosomes these matches were found 

on are reported as well. This is also done by using the If and nested If 
statements. From the est database, only the total number of matches 
is reported. 

After extracting the essential information from the first cluster, 

the program processes the next cluster. Once all the clusters from 
one amplimer length are processed the next set of matches with a 
different amplimer length, from the IRA output file, are processed. 

This looping continues until all the amplimer lengths in one IRA 
output file are read in and processed. All the acquired information 
from one IRA output file is written to a tab delimited file. Cluster 
number, total number of non-redundant matches, number of non
redundant mRNA matches, number of non-redundant genomic 
contig matches, number of non-redundant pseudogene matches, non
redundant chromosome number(s), total number of chromosome and 
htg matches, chromosomal and htg chromosome number(s), total 
number of est matches, and the sample sequence are printed in a tab

delimited file. One tab-delimited file is created per IRA output file, 
and the tab-delimited file is named after the target amplimer for easy 
recognition. Once all the IRA output files are executed in one direc

tory and their tab delimited files are printed, the program exits. 

Tab delimited files are read into a program called File Maker 
Pro. File Maker Pro is database software and can be customized to 

what the user needs. These tab-delimited files are imported using the 
import feature in the File Maker Pro. This database is name Experi
mental Amplimer (ExpAmp) database. Once the files are imported 

they are organized, so that all the correct information is linked to the 
appropriate parts of the records (Figure 8). Each amplimer and its 
associated data are assigned to one record. Unknown amplimers' 

data are stored under the names of the target genes used. 
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Figure 8: A screen shot of one of the File Maker Pro records. All the 
information about the target sequence is inserted from IRA input file 
and the rest of the information is obtained from the output of AIO. 

SUMMARY 

Rapid Analysis of Gene Expression has proven to be an efficient 
and feasible method for measuring individual and multiple gene ex

pression levels. Comparison of expression levels of a set of genes 
between normal and diseased cell populations provides a better un
derstanding of the causes and mechanisms of diseases. Using unique 
combinations of RAGE primers most of the transcriptome can be 
analyzed. Any one pair of primers, one from A-end and one from B
end, can amplify more then one amplimer per reaction. While am-
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plifying a target gene or amplimer, the same pair of primers can po
tentially amplify one or more unknown amplimers. SSAT provides 
an opportunity to explore the data for novel genes. There have been 
some interesting peaks that were observed and are of interest, and 
were further analyzed using SSAT. The extended primer sequences 
with amplimer lengths were listed in the IRA input file and were 
searched for. From the IRA output file they were analyzed, summa
rized, and organized using AIO. These data were transferred into 
Experimental Am plimer database. A few of these unknown amplimers 
were matched only once in the htg database and had several est 
matches. This indicates that they are potential novel genes, which 

needs to be looked into further. Currently, we are unaware of a reli
able method to confirm these genes. The standard programs used in 
the Human Genome Project (e.g. Genscan, GRAIL) do not work: if 
they did, the potential gene would already be identified as such. 

RAGE, SSAT, IRA, AIO, and ExpAmp, provide a feasible, speedy, 
and efficient combination to work with any species' genome. This 
combination can easily identify any species transcriptome. Most of 
these processes have been automated, making it a very time efficient 
method. In the future we expect to automate the whole process and 

to devise methods to efficiently confirm the potential amplimers as 
novel genes. 
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The Use of Lab VIEW Software to Perform Laboratory Data Analysis 

Jennifer A. Jamison 
Mentor: Gary R. Kinsel, Department of Chemistry and Biochemistry 

ABSTRACT 
In analyzing data obtained from MALDI, or Matrix Assisted Laser Desorption/Ionization, Mass Spectrometry, two main difficulties are encountered. First, 
the data set is made up of approximately 84 spectra that must be analyzed by hand. This renders the analysis portion both time consuming and tedious. In 
addition, the analysis of data by hand has the propensity to increase the opportunity for mistakes and the introduction of human bias. The obvious method 
to counteract these difficulties was to use a computer-based approach. National Instrument's Lab VIEW (Laboratory Virtual Instrument Engineering Work
bench) was chosen because of its many advantages such as the relative ease with which the programs are altered and the ability ro allow for communication 
between multiple instruments. With moderate difficulty, Lab VIEW was able to graph the MALDI data. However, it was reasoned that these difficulties could 
be surpassed if Lab VIEW was employed for the whole process, including instrument control and data acquisition and analysis. Furthermore, more error and 
bias could be eliminated if human involvement was replaced by total automation through Lab VIEW. 

INTRODUCTION 

The determination of binding affinities, or the protein retention 

and adsorption affinities of various materials, is of particular impor

tance for the development of new biomaterials and for development 

of a deeper understanding of the mechanism of protein surface inter

actions. An immediate example of a case in which binding affinities 

are of importance is that of contact lenses. For contact lenses it is 

necessary for the contact lens material to have very low binding af

finities for all proteins in the ocular fluid. If the contact lens material 

had a high protein-binding affinity, proteins would be drawn to the 

surface of the lens. Ultimately, this would lead to fogging of the lens, 

poor oxygen permeability and the possibility ofbacterial growth. Thus, 

characterization of the protein-binding affinity of a given material is 

an important first step in assessing its suitability for use in a biologi

cal fluid medium [2,3]. 

Previous work done in the Kinsel Research Group has centered 

on the use of MALDI, or Matrix-Assisted Laser Desorption/Ioniza

tion, Mass Spectrometry to quantitatively determine how proteins 

interact with various material surfaces. Specifically; the quantitative 

determinations of these protein-material interactions were in the form 

of retention and adsorption affinities. The retention affinity of a 

particular polymer surface is defined as the amount of protein that is 

not disengaged from the surface by washing of the surface with so

dium dodecyl sulfate (SDS). The adsorption affinity of a particular 

polymer surface is defined as the amount of protein that is not disen

gaged from the surface by washing of the surface with phosphate 

buffered saline (PBS). Each of these parameters, protein-surface re

tention affinity and protein-surface adsorption affinity, are impor

tant characteristics of materials slated for use in biological media [2,3]. 

The process for assigning protein-surface retention and adsorp

tion affinities by MALDI mass spectrometry is quite involved. Spe

cifically, to determine the surface-protein retention affinity of a given 

material, a series of samples is prepared in which known quantities of 

a selected protein are deposited on the material. Typically, 21 such 

samples are prepared using 7 different quantities of deposited protein 

(3 samples of a given quantity). After adding a MALDI matrix to 

each sample, a MALDI mass spectrum is obtained that will typically 

contain one prominent peak representing the protein ion signal. 

Typically, 3 or 4 mass spectra will be obtained from each sample re

sulting in as many as 84 mass spectra being generated in a given ex-

periment. The analysis of the mass spectra is then continued with 

the manual determination of the integrated peak area for the protein 

ion signal in each of the 84 mass spectra. Finally; a standard addi

tions plot of the average integrated protein ion signal peak area versus 

the protein surface concentration is generated. This standard addi

tions plot is of great significance since a best fit line can be drawn 

through the data points and from this line the x-intercept of the plot 

can be determined. This x-intercept represents the protein surface 

concentration at which the protein MALDI ion signal goes to zero 

and also the amount of protein that is retained by the surface. There

fore, from the standard additions plot, the retention affinity of the 

material under study can be immediately determined (2,3]. 
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Figure 1: A standard additions plot of integrated protein peak area 
versus applied protein surface concentration. As many as 84 MALDI 
mass spectra are needed to generate this plot. 

As one can probably imagine, there are many challenges associ

ated with the analysis of such a large set of data as is typically ob

tained in this research. First, each peak area must be determined by 

hand. With a typical data set yielding approximately 84 mass spec

tra, this analysis process is both time consuming and tedious. In 

addition, data analysis by hand has the propensity to increase both 

the opportunity for mistakes and the level of human bias. For ex

ample, it is possible that the individual who determined the inte

grated peak area for one mass spectrum will not follow the exact same 

procedure for the rest of the mass spectra. Because of these chal

lenges, a method is needed to analyze the data set more quickly and 

efficiently and with less opportunity for the introduction of human 
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bias. The goal of the current project is to begin the development of a 
computer-based approach to data analysis. Ultimately, this computer
based approach will form an important component of a larger proce
dure that will eventually be employed, as the long-term goal of this 
research is to completely automate the process of data acquisition 
and analysis. By completely automating all processes, it can be en
sured that human biases and error can be reduced as much as pos
sible. 

METHODS 

The analysis of data was undertaken with Lab VIEW Lab VIEW 

stands for Laboratory Virtual Instrument Engineering Workbench. 
It is a relatively new software package by National Instruments that 
utilizes G, or Graphical, programming to allow for its implementa
tion. The main function of Lab VIEW software is to simplify data 
acquisition and instrument control in the laboratory. The programs 
that one writes in Lab VIEW are referred to as Virtual Instruments 
(Vls) because they represent and operate in a fashion similar to the 
real instruments in the laboratory [l]. 

There are three core components of a Virtual Instrument. The 
first component is what is referred to as the front panel. The front 
panel of a VI is the customizable, graphic user interface. This inter
face looks similar to what one would encounter on a control panel of 
an actual laboratory instrument. This means that the front panel can 
have numerical displays, charts, switches, buttons, knobs, and any 
other physical apparatus that an instrument panel could contain [ l]. 
Figure 2 shows a sample front panel. 

Figure 2: A Sample Front Panel from a Demo in Lab VIEW (Temperature 
Limit.VI) 

The second major component of a Virtual Instrument is the 
block diagram. The block diagram is the actual code of the program, 
assembled using G Programming. The block diagram also operates 
as a flow chart, depicting the flow of data from structure to structure. 
Block diagram components can include, but are not limited to, "lower 
level Vis, built-in functions, constants, and program execution con
trol structures" [l]. To control data and link the various structures 

together, the user can make use of wires, which work similarly to 
actual electrical wires. Figure 3 is a sample block diagram. 
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Figure 3: A Sample Block Diagram from a Demo in Lab View (Tempera
ture Limit.VI) 

The last component of a Virtual Instrument is the icon and con
nector. The icon and connector allows any VI to act as a sub VI, a Vl
contained picture by another VI. The icon is just as an icon encoun
tered on any computer desktop because it is a depiction of the actual 
program, or in our case, VI. The connector is what is utilized to 
transfer data from one VI to another VI or from a sub VI to the main 
VI. In other words, "the connector defines the inputs and outputs of 
the VI" [l] . 

Lab VIEW actually functions by data acquisition (DAQ) boards 

placed inside a PC. The instrument or a variety of instruments are 
plugged into the DAQ board and then controlled by voltages. 
Lab VIEW can send voltages to an instrument to produce a physical 
phenomenon, such as increasing temperature or causing an instru
ment to take a reading. Alternatively, the instrument can produce a 
physical phenomenon and Lab VIEW converts this to a voltage that 
it can measure and analyze [ l]. 

An advantage offered by Lab VIEW is that it allows for commu
nication between instruments. In using various stand-alone instru
ments in the laboratory, many difficulties are encountered. Stand
alone instruments are often accompanied by software provided by 
the manufacturer. While it is thoughtful of the manufacturers to 
provide such software, this software is single-purpose in nature. It 
only allows for the operation of that particular instrument and not 
for the communication of that instrument with a host of other in
struments simultaneously or in sequence [4-7] . In the field of re
search, it is hardly ever the case that only one instrument is used to 
extract data and perform an analysis. 

Another positive associated with using Lab VIEW is instant data 
analysis. With Lab VIEW, it is possible to graph the data as it is being 
obtained, and then output the standard deviation, maxima and 
minima, or any other values in a matter of seconds [l] . Other pro
grams require the user to calculate these values or decide to activate 



the output values each time the data is obtained. If a user prefers to 
gather all data in the form of a spreadsheet, Lab VIEW has a Write To 
Spreadsheet function that sends data to the spreadsheet. 

Lab VIEW is also useful for a wide variety of purposes. This is 
evidenced by the fact that this software contains controls, indicators, 
functions, and pre-built Vis suitable for a wide range of professions 
and academic disciplines including engineering, chemistry, electron
ics, biology, physics, etc. Some examples of the wide range of capa
bilities of this software, according to Wells and Travis in a publication 
for National Instruments, include, but are not limited to, "simulat
ing heart activity, detecting hydrogen gas leaks on a space shuttle, 
testing circuit boards in computers and other electric devices, and 
measuring physical effects of exercise in lab rats"[l]. 

LITERATURE REVIEW 

Quite a bit of research has been devoted to developing better 
ways to control instruments and handle the complexities of data analy
sis in a cost-and labor-efficient manner [ 4-6] . Many researchers have 
used Lab VIEW because of the many benefits stated above. In a study 
by Visan and Sporea, Lab VIEW was used to control a laser beam 
analyzer from a simple PC. The data was analyzed using HiQ, an
other program available through Lab VIEW Using Lab VIEW was 
especially beneficial because it allowed the images from the laser to be 

processed more efficiently and developed better imaging techniques. 
They specifically noted the adaptability of Lab VIEW and the sim
plicity with which an application could be modified. A main advan
tage discussed was that a VI could be used to link other instruments, 
and thereby allow more instruments to be incorporated into the data 
acquisition and analysis processes [4]. This is very suggestive of a 

move towards complete automation. 

In another research article by Flandorfer, Gehringer, and Hayer, 
Lab VIEW was the obvious choice to control and automate sample 
introduction into a Calvet-type microcalorimeter. Lab VIEW was 
chosen because of the need for an adaptable, inexpensive solution. 
Most of all, a solution that was relatively simple and user friendly was 
necessary, as the authors were novices with respect to programming. 
The researchers were not only able to control the microcalorimeter, 

but also to incorporate three other instruments into the whole auto
mation process. However, they did note that the automation process 
is not perfect because care must be taken to ensure that the data ob
tained is correct [5] . Therefore, no matter how much automation is 
done, there will always be a need for someone to monitor the experi
mentation process as a whole. 

A new and different approach to incorporating Lab VIEW into 

the science laboratory is detailed in a study by Wright et. al. This 
group of researchers used this software to build an inexpensive mag
netic resonance imaging system, which would be used to acquire 
images of newborn baby mice. As was mentioned in the publication, 
the systems themselves are often convoluted and very costly. The so
lution proved to be building their system from various parts and then 
using Lab VIEW to control them. With Lab VIEW, they were able to 
make the system work well enough to be useful in more than the 

capacity for which it was built. The main advantage of using 

Lab VIEW discussed by the researchers was the ease of adjusting the 
VI to incorporate new components into the system. The only disad
vantage noted was with respect to the timing mechanism within the 
program. It was found that the interval between repetitions for a 
particular command could be no lower than 200 milliseconds [ 6]. 

This last study to be discussed was not concerned with cost, but 
with obtaining precise data. Green, Balcom, and Lees researched a 

way to acquire dose-to-perfect sensor readings from a nuclear mag
netic resonance imaging spectrometer. Lab VIEW allowed these re
searchers to connect multiple sensors, a magnet, and many other in

struments together to ensure that the data would be as accurate as 
possible. They specifically discussed the simplicity of comprehend
ing Lab VIEW and of altering it for further research applications that 
would stem from their publication [7]. 

RESULTS 

With moderate difficulty, a graph of the MALDI data in 
Lab VIEW was obtained. Converting the binary file directly into a 
graph in Lab VIEW proved to be more complex than it was originally 
thought to be. To overcome this, the binary file was converted to an 
ASCII file using GRAMS 32 (Galactic Software). From this point, 
the data was organized in, and then subsequently read from, a 
Microsoft Excel file into Lab VIEW The graph of the data is con
tained in the front panel of the VI that was used in Figure 4. In 
addition, the corresponding block diagram is shown in Figure 5. Only 

one data file could be analyzed. 

Figure 4: The front panel containing the graph of MALDI data 

Figure 5: The corresponding block diagram of designed VI 
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CONCLUSION AND FURTHER RESEARCH 

The research goals were to use Lab VIEW to speed up the data 
analysis process and to decrease the error and bias introduced by hu
mans. It was reasoned that using Lab VIEW for the entire data acqui
sition process would minimize the difficulties encountered. Far into 
the research process, it was found that it was simpler to utilize many 
of the data analysis VIs if Lab VIEW had been involved in acquiring 

the data from the beginning of the process. Because of time con
straints, a complete set of data could not be analyzed. In effect, the 
research goals were only met in part. Nonetheless, it was shown that 

Lab VIEW could be used to view the data from our instruments, and 
with proper development, the goals could be accomplished completely. 

Further research plans include total automation in the labora
tory. This will include instrument control as well as analysis. The 
virtual instrument will be designed to acquire the data, pick the peaks 
of interest, and integrate the areas under the peaks. Ultimately, it is 
desired that Lab VIEW form the standard additions plot, which will 
require minimal user input. In addition, MALDI is a very important 
method that characterizes polymer surfaces. However, many research
ers are reluctant to use this technique because of the difficulties with 

reproducibility. In principle, if there were a way to improve the re
producibility in data and results, more researchers would choose to 
use the MALDI method. By writing a program in Lab VIEW that 

analyzes data systematically, an avenue that solves this problem is 
provided. 
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Construction of a Green Fluorescent Protein Reporter Vector to Monitor Gene Expression in the 
Cyanobacterium Synechococcus sp. PCC 7942 

Kimberly A. Mondragon 
Mentor: Dr. Lorraine van Waasbergen, Department of Biology 

ABSTRACT 
We have designed an enhanced green fluorescent protein (EGFP) reporter system to be used to assay the expression of the high-light inducible gene (hliA) in 
the cyanobacterium Synechococcus species strain PCC 7942. Excising the promoterless lacZ gene and replacing it with a promoterless egfp gene altered the 
Synechococcus sp. PCC 7942 neutral site I vector pAM990. This EGFP reporter construct can be used to assay promoter activity of any gene of interest from 
chis organism. We have PCR-amplified the hliA promoter from Synechococcus PCC 7942 in preparation for cloning it into the EGFP neutral site vector. This 
construct will be used co monitor hliA activity in the cyanobacterium in response to differing light conditions. 

INTRODUCTION 

With the ability to sequence whole genomes, genes are being 
discovered and sequenced at a phenomenal rate. In order to fully 

understand rhe functioning of these genes it is helpful to understand 

how they are regulated and expressed. Many genes have no visually 

detectable product when they are expressed. Fusing the promoter of 

the gene to an easily assayable reporter gene, and monitoring reporter 
gene activity in response to varying conditions, allows the expression 

of the gene to be easily measured. The green fluorescent protein 

(GFP) of the jellyfishAequorea victoria has been utilized as a reporter 

of gene expression in both prokaryotes and eukaryotes. Its presence 

in cells or in cultures of the organism is easily detected; when irradi

ated with long-wave UV or blue light it fluoresces in the lower green 

portion of the visible spectrum. It is a unique reporter gene with 

many advantages over other commonly used reporter genes, such as 

B-galactosidase (lacZJ and luciferase (tux). For instance, the addition 

of a substrate or cofactor is required to detect these commonly used 

reporter genes, whereas GFP is dependent only on oxygen to be ex

pressed and does not require the addition of any substrate (4, 8). 

Moreover, like other reporter genes, GFP does not affect cell opera

tions, and therefore allows cells to remain live while being studied. A 

variety of protein fusions with GFP have been constructed, and shown 

to maintain both the fluorescent properties of native GFP and the 

biological function of the fusion partner (5). Early studies using wild

type GFP showed that it was undesirable in many ways. It fluoresced 
scantily, it did not demonstrate real time reporting, and was ill-suited 

for use in several cell types (5, 8, 9). As a result, mutants ofGFP were 

engineered including a red-shifted variant of wild-type GFP (enhanced 

GFP, or EGFP) that emits approximately 35-fold brighter fluores

cence in comparison to wild-type GFP (3). 

The use of reporter-vector systems has been employed as a use

ful tool for studying gene expression in a variety of organisms, in

cluding cyanobacteria. Cyanobacteria are photosynthetic blue-green 

bacteria and are a dominant component of aquatic habitats. They 

are not only one of the primary producers of atmospheric oxygen, 

but are also significant in their ability to fix nitrogen in its atmo
spheric form so that it can be subsequently utilized by other organ

isms. Cyanobacteria have been important in shaping the coarse of 

evolution and ecological change throughout earth's history. 

Cyanobacteria are the precursor to chloroplasts in higher plants. In 

an ancient endosymbiotic event a cyanobacterium was taken up into 

a eukaryotic cell, becoming the present day chloroplast. As a result, 

cyanobacteria also serve as a simpler model system for studying and 

understanding photosynthesis in higher plants. 

Reporter systems have been used in cyanobacteria to study a va

riety of phenomena. A number of studies have utilized reporter sys

tems to study heterocyst-forming species such as Anabaena. Hetero

cyst- forming cyanobacteria species are one type of cyanobacteria that 

are able to "fix" atmospheric nitrogen into forms that can be absorbed 
by other organisms. GFP fusions and other reporter systems have 

been used to study the expression of the genes involved with hetero

cyst formation and their response to nitrogen availability (2, 12, 13). 

In addition, Synechococcus sp. PCC 7942 has been extensively stud

ied using reporter systems such as Lacz and Lux. The Lux reporter 

system is being used to look for genes involved in circadian rhythms 
in Synechococcus sp. PCC 7942. Circadian rhythms, which occur in 

a wide variety of organisms, including humans, are physiological events 

that are controlled with a 24-hour periodicity in response to light 

cues. A variety of important biological activities including behavior, 

metabolism, and gene expression are controlled in a circadian fash

ion. Cyanobacteria are the only bacteria that are known to undergo 
circadian rhythms, and the cyanobacterial circadian rhythms are best 

studied in Synechococcus PCC 7942. Thus, for this reason, among 

others, it is important to develop additional genetic tools for rhis 

particular strain. Despite several attempts by other laboratories to 

develop a GFP reporter system for use in Synechococcus PCC 7942 

(S. Golden and N. Dolganov, personal communications), for un

known reasons, GFP did not appear to express in this strain. It could 

be rhat GFP is toxic to this strain, or (more likely) rhat certain photo

synthetic pigments in the cell may tend to quench the fluorescence. 

However, we propose the use of EGFP with its enhanced fluores

cence may work as a reporter system in Synechococcus PCC 7942. 

In our studies, we would like to assay expression of the hliA (high 

light inducible) gene in the cyanobacterium Synechococcus PCC 7942. 

As photosynthetic organisms, cyanobacteria are naturally sensitive to 

light energy. When photosynthetic organisms absorb high intensity 

white light (high light, HL), it can cause over excitation of the photo

synthetic apparatus and cause damage to the cell. Part of the sensing 

ofHL may involve sensing of the light quality (color) that is present 

in white light; a number of genes (including hliA) that are induced 

by HL can also be induced by blue/UV-A light. We have been study

ing hliA gene in PCC 7942 and how exposure to blue light and high 

light under various conditions affect its induction. It will be useful 

to be able to use EGFP reporter systems in understanding expression 
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of the hliA gene in Synechococcus PCC 7942 in response to different 
qualities and quantities oflight. 

MATERIALS AND METHODS 

Strains, plasmids, and culture conditions 

Strains and plasmids used or generated in this study are listed in 
Table 1. Escherichia coli was grown in LB medium (10). Ampicillin 

(50mg/ml) was added to the medium when necessary. Agar cultures 
were incubated at 37°C for 24 to 36 hours, and liquid cultures were 
grown up at 37°C with continuous aeration. Cyanobacteria were 
grown in BG-11, at 30°C, bubbling with 3% C02 in air (11). 

The pAM990 vector is an Escherichia coli-Synechococcus PCC 
7942 shuttle plasmid; genetic engineering of the plasmid can be eas
ily performed in E. coli before transfer of the plasmid to the 
cyanobacterium. It contains ampicillin and chloramphenicol resis
tance markers for use in E. coli, as well as a promoterless lacZ gene 
and a spectinomycin resistance marker for use in Synechococcus. The 
latter two features are located in a segment of DNA from the 
Synechococcus PCC 7942 at a neutral site (termed neutral site I, NSI). 
Insertions of DNA at neutral sites are known to cause no apparent 
change in phenotype when constructs are placed back into the native 
organisms (i.e. the cyanobacterium) (1). When the pAM990-based 
constructs are transformed into Synechococcus, a recombination event 
occurs between the NSI segment and the homologous region of the 
chromosome, transferring the cloned DNA located within this site 
to the chromosome. 

Molecular biological techniques 

Molecular techniques were performed according to standard pro
cedures (10). Genomic DNA was isolated from Synechococcus PCC 
7942 and resuspended in water and stored at -20°C as reported pre
viously (11) . All plasmids were eluted in TE buffer and stored at -
zooC. All enzymes used in this study were commercially supplied by 
Promega (unless otherwise mentioned), and were used as specified by 
the manufacturer. 

Table 1 
Strains and Plasmids 

Plasmid Descrintion Source 

pAM990 Amp', Cm', Sp' , promoterless lacZ, based S. Golden 
on pBR328 replicon, 

pEGFP Source ofEGFP, flanked by MCS CLONTECH 
(multiple cloning site) Laboratories, Inc. 

pGEMT-EZ System used for cloning PCR products Promega 

pKMI Amp', pGEM T::Ph/iA This study 

pKM3 Same as pAM990, except the EGFP is This study 
substituted for the lacZ 

Strain 

Synechococcus Wild-type Lab stock 
sp. PCC 7942 

Escherichia coli Host strain used for intennediate plasmid Ll!b stock 
strainDHSa construction 

Table 1: Strains and Plasmids Used in this Study 
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RESULTS AND DISCUSSION 

Creating a Synechococcal EGFP reporter construct 

E.coli bearing the pAM990 and pEGFP plasmids were grown in 
antibiotic selective liquid media with continuous aeration at 37°C. 
The cells were then pelleted and small-scale plasmid DNA purifica
tions were performed on each plasmid (Wizard™ Kit, Promega). 

Plasmid DNA concentration was then determined using spectrom
eter analysis, and this data was used to plan digestions with restric
tion enzymes. The egfp reporter gene replaced the promoterless lacZ 
reporter gene on the Synechococcus PCC 7942 neutral site vector 
pAM990 as follows. 

First, pAM990 was digested with restriction enzymes BglII and 
NdeI to excise the promoterless lacZ gene from the rest of the vector. 
Then, pEGFP was digested with restriction enzymes HindlII and 
StuI to excise the egfP. Digestions were analyzed by loading a small 
amount into a 0.8% agarose minigel. Exposure of the gel revealed 

fragments of the expected size: digestion of pAM990 resulted in two 
fragments, a 10-kb fragment and a 3-kb fragment, and digestion of 
pEGFP resulted in two fragments, a 0.9-kb fragment and a 2.5-kb 
fragment. For this study, the 10-kb fragment of pAM990 served as 
the vector for the insertion of the 0.9-kb EGFP gene. Digestion with 
restriction enzymes BglII, NdeI, and HindlII leaves recessed 3' ends 
on the DNA, whereas Stul generates a blunt end. The Klenow frag
ment of DNA polymerase I (MBI Fermentas) was used to fill in ends 

generated by BglII, NdeI, and HindlII on both digests, creating blunt 
ends that then would be compatible for ligation. The 10-kb frag
ment from pAM990 and the 0.9-kb fragment from pEGFP were iso
lated by gel electrophoresis (2% agarose with 0.5ml/ml Ethidium 

Bromide) and subsequently gel purified using a QIA quick gel ex
traction kit (Qiagen). 

Following gel purification, the 10-kb vector fragment from 
pAM990 was dephosphorylated using SAP (shrimp alkaline phos
phatase, MBI Fermentas), which removes free 5' phosphates. The 5' 
phosphates are necessary for DNA ligase to form phosphodiester bonds 
between two DNA fragments, and by removing the free 5' phosphate 
groups from the vector, self-ligation of the vector can be eliminated 
(9). Dephosphorylation reactions require the use of a lOX buffer 
that is supplied with the SAP enzyme. The first attempt at cloning 
egfP into the pAM990 vector was unsuccessful, which could have 
resulted from the absence of the 1 OX buffer in the dephosphoryla
tion reaction of the 1 Okb fragment of pAM990. This may have re
sulted in inactivity of the SAP, subsequently allowing the 10-kb frag
ment to religate to itself, and therefore inhibiting the uptake of the 
0.9-kb egfP fragment. Following the second successful extraction and 

gel purification of the two fragments, the 10-kb fragment was de
phosphorylated using the lOX buffer. 

The next step in cloning involved the ligation of the two prop
erly isolated fragments. The 10-kb vector fragment and the 0.9-kb 
insert fragment were then mixed and ligated together using T 4 DNA 
ligase (MBI Fermentas), in a 50% 4000 PEG solution to supplement 
effectiveness of reaction. This litigation was transformed into E.coli 
DH5a. Plasmid preparations were performed on the transformed 



E.coli plasmids, and the plasmids were digested with Sall . Two orien

tations of the egfp insert were possible in the 10-kb vector. Analysis 

of digests with the restriction enzyme Sall would both confirm the 

presence of an insert and determine the orientation of the insert due 

to the unique fragmentation of the rwo different possible orienta

tions. The digested plasmids were subsequently analyzed using gel 

electrophoresis to determine the presence of the egjp insert and its 

orientation . One plasmid bearing the egjp insert in the desired orien

tation (i.e. with the beginning of the egjp gene adjacent to the Sp' 

marker on the vector, Figure 1) was chosen for further use and desig

nated pKM3. 

PCR amplification of the hliA promoter and preliminary 
cloning 

Primers were designed to PCR- (polymerase chain reaction) am

plify the promoter of the hliA gene of Synechococcus strain PCC 7942, 

incorporating restriction sites BamHI and Kpnl for the ultimate inser

tion of the promoter into the EGFP neutral site vector. The promoter 

region of the gene hliA (Genbank accession number U12333) and the 

first several amino acids of the coding region were PCR-amplified from 

Synechococcus PCC 7942 chromosomal DNA. The primers HP7K-Rl 

and HP7B-F 1 were used to amplify the region from -484 to + 56 relative 

to the transcription start site while introducing Kpnl and BamHI restric

tion site respectively. The HP7K-Rl primer sequence was 5'

GMTTCGTCAGGTACCCGTCCGCTAC, and the HP7B-Fl primer 

sequence was 5'-GMGCTGATAGGGATCCGGMCATTCA. Ge

nomic DNA (200ng) from Synechococcus PCC 7942 DNA was ampli

fied with Taq polymerase (Roche) using these primers. It was found that 

in order to successfully amplify the promoter of hliA, the concentration 

of the 1: 100 dilution of working stock primers needed to be increased 

from 5ml of each primer sequence to 1 Om! of each primer sequence in a 

standard 50ml reaction. Initially, an annealing temperature of 58°C was 

used with 5 ml of each primer in the reaction mixture, but this did not 

produce a usable PCR product. The reaction mixture was then modified 

to increase the amount of primers to 1 Om! each, and the annealing tem

perarure was decreased to 50°C. This resulted in a more specific product 

with a far bener yield. The concentration of the DNA present in the 

PCR product was determined by comparing the intensity ofits ethidium 

bromide-staining to that of the standard markers in an agarose gel, and 

this data was used for cloning the PCR product into an intermediate 

vector. 

The intermediate vector used for PCR product-cloning was the 

pGEM-T Easy Vector (Pro mega). The ligation mixture of this vector 

and the PCR product was transformed into E.coli DH5a. The trans

formed E.coli were screened for a-complementation to detect clones 

carrying plasmids bearing the PCR products as inserts. The presence 

of plasmids with inserts was confi rmed by digesting plasmid prepara

tions with Notl , which has recognition sites that flank the inserted 

DNA; digestions were run on a 2% agarose gel to detect plasmids 

containing the desired 540-kb PCR product. One plasmid bearing 

the desired insert was chosen for further manipulations; this new 

pGEM-T construct containing the hliA promoter was designated 

pKMl (Figure 2). 

The pKM3 and pKMl constructs will be used in future studies 

in which the hliA promoter has been fused to GFP in the following 

manner. The EFGP gene in pKM3 will be ligated with the promoter 

of the hliA gene from pKM 1. The resulting reporter vector construct 

will be integrated into the DNA of Synechococcus sp. PCC 7942 
through a double recombination event at NSI (Figure 3). The trans

formed cyanobacteria will then be exposed to various quantities of 

blue light and high light, and the cells will be analyzed for the expres

sion of hliA via EGFP reporter activity. 

Ligate~ two 

fragments to create 
pKM3 

Figure 1: Construction of pKM3. Excising the promoterless lacZ gene 
altered the Synechococcus PCC 7942 neutral site vector pAM990. The 
promoterless egfp replaced the excised lacZ gene, and the new construct 
was designated pKM3. 

I HP7B-Fl 

• 
I HP7K-RI 

• 

J hliA promoter PCR-amplified 

+-' 

Figure 2: Construction of pKM 1. The hliA promoter was PCR
amplified with the indicated primers, and inserted into the a-peptide 
coding region of the enzyme B-galactosidase (lacZ) in pGEM-T EZ. 

Kimberly Mondragon• 131 



restriction restriction 
site site 

hliA promoter from pKMI 

Digest the hliA promoter and pKM3 at the same 
restriction enzyme sites, and fuse hliA promoter 
toegfp. 

hliAPWPoter 

restriction sites 

NS! region m SynechococcusPCC7942 chromosomal DNA 

A double recombination event at NS! incorporates the cloned 
DNA into the chromosomal DNA of the cyanobacteria 
Synechococcus sp. PCC 7942. 

Figure 3: Future Studies Using pKM 1 and pKM3. 

CONCLUSIONS 

Many studies utilizing GFP and its mutant forms indicate that 
GFP can be effectively used as a reporter system in a variety of sys
tems in multiple ways. It has been found to be useful for monitoring 
gene expression, protein localization, cell transformation, and cell lin
eage in vivo and in real time (5) . It is our hope that the constructs 
created in this study can be used as a GFP reporter system or for 

monitoring gene expression in Synechococcus PCC 7942. The pKM3 
construct contains a promoterless egjp gene, which can be fused tran
scriptionally or translationally to a promoter of interest to study the 
regulation of a particular gene. The pKMl construct containing the 
promoter of hliA from Synechococcus sp PCC 7942 can be used as a 
source of the hliA promoter to be used in this reporter vector as well 
as others. Creating a successful reporter construct using GFP will 
provide new avenues for further studies of gene expression, including 
studies oflight regulation of hliA, in Synechococcus PCC 7942. 
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Use of Transgenic Mice to Identify Region of the Goldfish Aromatase (cyp19) 
Gene Involved in Brain-Specific Expression 

Charles Moradi 
Mentor: Dr. Carole R. Mendelson, Department of Biochemistry, 

UT Southwestern Medical Center 

ABSTRACT 
Estrogen synthesized within the brain is vital for sexually dimorphic phenotypes and for reproductive behavior. Local production of estrogen in brain may also 
serve a role in neurogenesis, neuroprotection, cognition and memory. Aromatase P450, the product of the CYPl9 gene, is the key regulatory enzyme in 
estrogen biosynthesis. In light of the potential importance oflocal estrogen synthesis in brain neurogenesis and function, it is of great interest to determine the 
effects of aromatase overexpression in brain tissues of transgenic mice. To accomplish this goal, it is first important to identify a strong heterologous CYP 19 
promoter that has the capacity to drive high levels of brain-specific expression of a reporter gene in transgenic mice. We chose to utilize the goldfish cyp19B 
brain-specific promoter because it is expressed in discrete brain regions at levels that are 100- to 1000-fold higher than those of mammals. Transgenic mice 
were, therefore, created carrying 1784 bp of 5' -flanking DNA from the goldfish brain-specific cypl9B gene linked to the cDNA encoding green fluorescent 
protein (GFP), as reporter. Afrer identification of transgenic mice and establishment of transgenic lines, brain and other tissues were analyzed for expression of 
GFP by RNA electrophoresis and blotting (Northern blotting). In Northern analyses of brain and a variety of other tissues from two of the transgenic lines, low 
levels of GFP expression were detected in hypothalamus and frontal cortex; GFP was undetectable in any of the other tissues studied. The RNA analysis is 
being repeated with larger amounts of RNA, and will be extended to some of the other transgenic lines. G FP protein expression in brain of the transgenic mice 
is currently being analyzed by immunofluorescence and immunocytochemistry. 

INTRODUCTION 

Aromatase, an enzyme complex containing a unique form of 
cytochrome P450 (aromatase P450) and NADPH-cytochrome P450 
reductase, catalyzes the conversion ofC19-androgens to C18-estrogens. 
The aromatase reaction involves two hydroxylation reactions, dehy

dration, a rearrangement and a final step involving a ferroxy radical 
mechanism (Figurel). Aromatase is located on the cytosolic face of 
the endoplasmic reticulum and is attached by two moieties that act 
to transfer electrons from NADPH, leading to the incorporation of 

three moles of molecular oxygen into the C19 angular methyl group 
resulting in its release as formic acid (18). This results in the conver
sion of the A-ring of the steroid to a phenolic structure (Figure 1). 
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Figure 1: Aromatization of androst-4-ene-3,17-dione to Oestrone 
(Testosterone to Estrogen} 
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Estrogens produced in the brain play a crucial role in the devel
opment of sexually dimorphic gonadotropin secretion and behav
ioral characteristics that are essential for reproduction in vertebrates. 
Estrogen also acts to promote growth, cell differentiation, migration 

and survival of the neurons as well as affect the plasticity of neurons 
and glia in several areas of the brain. Important studies have revealed 
that physiological levels of estradiol-17b exert protective effects against 
ischemic injury of the brain (1). These animal studies are in accord 

with clinical trials in postmenopausal women, which indicate that 
estrogen replacement therapy enhances memory and cognition, while 
decreasing the incidence of Alzheimer's and Parkinson's disease, as 
well as stroke (2). Nerve regeneration and myelin formation in the 
peripheral nervous system also seem to be related to estrogen levels. 
Thus, local estrogen production may be essential both for regulating 
reproductive functions and for nervous system development and re

pair. 

Aromatase P450 is the product of the CYP19 gene, which is 
expressed exclusively in estrogen-producing cells. CYP 19 expression 
is restricted to the gonads and brain in most vertebrates; however, 

there is a much broader tissue distribution in humans, which includes 
the placenta, adipose stromal cells, bone and a number offetal tissues 
(3). Human CYP19 is composed of ten exons (Fig. 2) . Exons II-X 
encode the aromatase protein and the 3' -untranslated region of the 

mRNA. Alternative first exons encode unique 5' -untranslated regions 
of the aromatase mRNA transcripts in different estrogen-producing 
tissues (3). Thus, transcription in the brain, adipose, gonads and pla

centa is initiated from different first exons that are alternatively spliced 
onto a common site upstream of the translation initiation codon in 
exon II (8,9). 
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Struct\n of the Humen CYP19 Gen• 

Figure 2: CYP19 Human gene map 

CYP 19 is a single copy gene in humans and mice, in contrast to 

certain other vertebrate species, which have more than one gene copy. 
For example, in the goldfish Carasius auratus and zebra fish Daneio 
rerio, there are two copies of the cyp19 gene present, one expressed 

exclusively in the gonads (cyp19A) and the other in the brain (cypl 9B). 
Each of the goldfish cyp19 genes encode for a slightly different pro

tein, with a different promoter and 5' flanking region (8,9). Expres

sion of cyp19 in brain-tissue has been studied primarily in rodents, 

and is principally localized in hypothalamic and limbic regions (10, 11 ). 

There have also been reports of cyp19 expression in the cortical re

gion, as well as the sensory system (12), including the retina (13). In 

both humans and mice, CYP19 mRNA transcripts in hypothalamus 

and amygdala specifically contain the untranslated exon I.fat their 5' 

ends (15 (Fig. 2). Since aromatase has a fundamental importance for 

reproduction, it is not surprising that the genomic regions flanking 

the 5 '-ends of brain-specific exon I.fare highly conserved among spe

cies as diverse as fish, birds and humans. The molecular mechanisms 

involved in the regulation of the expression of CYP 19 in brain are 

still not well understood and may vary depending upon the species 

and brain region in which expression occurs. 

In consideration of the potential importance of estrogen pro

duced within the brain in neurogenesis, neuroprotection, behavior, 

memory and cognition, it was of interest to analyze the effects of 

aromatase overexpression in brain using transgenic mice. Studies at 
the University of Texas Southwestern Medical Center at Dallas, in 

collaboration with Dr. Gloria Callard of Boston University, have al

ready been initiated to analyze the regional and cell-specific expres

sion of the promoter of the goldfish cyp19B gene in brain tissue of 

transgenic mice. The goldfish promoter was chosen because of its 

exceptionally high levels of activity versus cyp19 promoters of other 
vertebrates. For example, aromatase enzyme activity in the preoptic 

area of the goldfish brain is 100- to 1000-fold higher than in the 

preoptic area of humans. In addition, the goldfish brain continues to 

grow throughout life and has a tremendous ability for neurogenesis. 
Regeneration can occur after neural injury, which has been inten

sively studied in the optic system. Thus, it is of great interest to deter

mine whether this enhanced neural regenerative capacity in the gold

fish is due to the high levels of aromatase expression. 
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Due to the exceptionally high levels of the goldfish cyp19B pro

moter activity, similar patterns of aromatase expression in the brains 

of goldfish, mice and humans, along with the high degree of sequence 

conservation within and surrounding the brain-specific promoters of 

these diverse species, it is postulated that the goldfish cypl9B gene 
promoter and 5' -flanking regions may provide an excellent means for 

achieving high levels of overexpression of aromatase in mammalian 

brain. It was first important to determine whether the goldfish cyp19B 
promoter 5' -flanking sequences could drive brain specific expression 

of a reporter gene in transgenic mice. To achieve this goal, five inde

pendent lines of transgenic mice were created by Barbara A. Murry, 

at UTSW Medical Center carrying 1784 base pairs (bp) of5'-flank

ing sequence plus 53 bp of the first exon of the goldfish cyp19B gene 

fused to the gene encoding green fluorescent protein (GFP), as re

porter. The fusion gene was constructed by Dr. Callard. In studies by 
Callard and her colleagues, this construct (cyp19B:GFP), when mi

croinjected into zebra fish fertilized eggs, was found to be specifically 

and highly expressed in neural tissues at 30-48 hr post fertilization, 
consistent with the temporal and spatial pattern of expression of the 

endogenous cyp19 gene (16) . 

METHODS 

Creation ofTransgenic Mice 

As mentioned in the Introduction, transgenic mice were created 

by injecting the goldfish cyp19B promoter attached to GFP 

(cyp19B:GFP construct) into fertilized eggs ofICR strain mice. The 

injected eggs were then introduced into the oviducts of pseudo-preg
nant ICR mice and allowed to develop to term. After birth, the mice 

were kept with their mothers until weaning (mother-offspring sepa

ration). Mice were kept in clean room environments and profession

ally maintained by staff at UTSW Medical Center at Dallas (UTSW). 

Generous amounts of food and water were always present and sterile 

cages were always used. The cages were kept sterile by autoclave meth

ods conducted by the animal care staff at UTSW. After weaning, tail 

biopsies were obtained from all of the pups and analyzed for the pres

ence of GFP DNA expression by quantitative dot blotting analysis 
(tail blot). 

Identification ofTransgenic Offspring 

In order to identify transgenic offspring, tail samples were taken 

from all of the pups that were at least 3-4 weeks of age. This was done 

by administering an anesthetic (inhaled) to the mice one at a time 

and tagging their ears using a sterile metal tag with a specific serial 

number attached for future identification purposes. Once the mice 

were tagged, their tails were clipped (0.5-1.0 inch) with sterile surgi

cal-scissors. The mice were then placed in a sterile cage to avoid in

fection from cage contamination. 

The tail biopsies were placed in individual 2.0 ml microfuge 

tubes that were labeled with a number corresponding with that on 

the ear tag. Proteinase K (200 mg/ml at 4°C) was added to dissolve 

the tails. The capped microfuge tubes were then placed in a large 

conical tube (approximately 5 microfuge tubes in each conical tube) 

and placed in a shaking incubator at 55°C overnight. The tubes were 

inspected the next day to observe if the tail samples were completely 



dissolved. Once the tails were dissolved, 750 ml phenol:CHC13 (1:1 

ratio) was added to each tail digest sample and the tubes were in
verted 3-4 times to ensure proper mixing, followed by centrifugation 
for 3 minutes in a micro-centrifuge. The supernatant (upper layer) 
was removed from each tube and transferred to clean 2.0 ml tube 
(with waxy bottom layer) pre-filled with 750 ml CHC13:150amyl 
alcohol (24: 1 ratio) to extract the DNA. The tail samples were then 
micro-centrifuged for approximately 3 minutes to allow the unwanted 
chemicals to go through the wax layer creating a barrier while isolat
ing the DNA from the tail samples. The supernatant was again trans
ferred to a clean 2.0 ml microfuge tube and approximately 1 ml abso
lute ethanol was added. The microfuge tubes were inverted several 
times until pellets of DNA became visible and then placed in a mi

cro-centrifuge for 3 minutes to collect the DNA pellets. The microfuge 
tubes were then inverted to remove supernatant and to allow the pel
lets to air dry. 100 ml ofTris-EDTA (TE) was added to the DNA 
pellets in the dry microfuge tubes, which were vortexed until the 

pellets were completely dissolved. This yeilded approximately 100 
mg DNA/100 ml TE. 

A GFP DNA probe was radiolabeled with 32P using PRIME
IT6 RmT Random Primer Labeling Kit so that radioactive identifi
cation of GFP sequences would be possible. The radiolabeling was 

accomplished by adding 40 ng of GFP-containing plasmid DNA in 
distilled H 20 at a final volume of37 ml to a single-use reaction tube. 
The mixture was boiled for approximately 5 minutes to denature the 
DNA, then micro-centrifuged briefly to collect reaction mixture at 

the bottom of the tube. 10 ml of the labeled nucleotide and 3 ml of 
magenta DNA polymerase (4 U/ml) were added to the microfuge 
tube and incubated at 37°C for 10 minutes, followed by the addition 
of2 ml of the "stop mix" from the PRIME-IT6 kit. 

Nitrocellulose paper was pencil labeled in equal 1.5 cm squares 
for DNA blotting. Each label included the specific ear tag serial num
ber with 2 squares allotted for each number (for verification). Pipette 
tips were pre-wet with absolute ethanol and used to dot 10 ml of the 
isolated tail DNA onto the nitrocellulose paper in pairs. DNA stan

dards were also dotted. The nitrocellulose paper was allowed to air 
dry, followed by baking at 80°C in a vacuum oven for approximately 
1.5 hours, followed by rinsing the nitrocellulose paper with distilled 

H 20. The nitrocellulose paper was place in a seal-a-meal" bag and 
pre-hybridized using a hybridization (hybe) solution: 50 ml for each 
nitrocellulose sheet. 

NaHPO (0.5M) 50 ml 

SDS 3.5 g 

BSA 0.5 g 

EDTA (0.5M) 100 µl 

Table 1: Hybe solution recipe for tail blot 

Pre-hybridization was carried out for approximately 1.5 hours at 
65°C in a smooth shaking incubator (Belly Dancer). Once the pre
hybridization was complete, the radio labeled GFP probe (100-200 x 

106 cpm/ 10 ml) hybe solution was added to the bag and the nitrocel
lulose paper was hybridized overnight at 65°C. The nitrocellulose 
paper was then removed from the seal-a-meal' bag and washed with 

SSC solutions as follows: 400 ml each wash. 

3xSSC (ml) 2xSSC (ml) lx SSC (ml) O.lx SSC (ml) 

20 xSSC 60 40 20 1 

10% SDS 4 4 4 4 

EDTA (0.5M) 0.8 0.8 0.8 0.8 

Table 2: Wash recipe for southern tail blot 

The volume of each wash solution was doubled for added washing 
(800 ml each total). This was done to remove any radioactive back
ground from the nitrocellulose paper. 

After the washing cycles of 30 minutes each were complete, the 
nitrocellulose paper was Saran• wrapped and taped to 8.5 x 11 inch 
Whatman #1 paper. A radioactive solution (1 ml) was dotted onto 
the paper to enable orientation of the x-ray film to nitrocellulose 
paper after processing. X-ray film was placed on the Saran' wrapped 
nitrocellulose paper in the darkroom and assembled in a light-proof 
cassette, which was stored overnight at -80°C and processed the next 
day. 

Once the mice positive for GFP (transgenic mice) were identi
fied, they were isolated from the other mice negative for GFP expres
sion with the exception of at least one kept for use as a negative con
trol. As described below, 5 transgenic founder mice were identified 
and bred to establish lines for further analysis. 

Upon sexual maturation of the founder mice, they were bred 
with female or male ICR strain wild-type mice, depending on the sex 
of the founder line to create an F1 generation. The F1 generations 
were used for northern analysis (RNA electrophoresis) of brain and 

other tissues for GFP mRNA transcripts and for immunofluoresence 

and immunocytochemistry of GFP protein expression. 

RNA Isolation and Northern Blotting 

Northern analysis provides a way to observe if a particular mRNA 
transcript (e.g. GFP) is in fact being produced. In order to obtain the 
RNA needed to conduct such experiments, tissue samples from one 
transgenic female mouse from each of rwo lines (0528 and 0532) 
were collected: 

Line# Mouse Tag# Gender DOB Strain Copy 

0528 0902 F 5/12/02 ICR 3C 

2 0532 0859 F 4/12/02 ICR 12 c 
Table 3: Transgenic mouse log used for northern analysis 

Dr. Ayalla Barnea (Ob-Gyn at UTSW Medical Center), an ex

pert in neuroendocrinology and rodent neuroanatomy, removed spe
cific regions of the brain including the eye, pituitary gland, hypo
thalamus, cerebellum, amygdala, frontal cortex, cortex and hippoc
ampus. These tissues were flash frozen by placing them first into liq
uid nitrogen and then into 10 ml sterile tubes (8 per mouse). The 
tubes were labeled according to the brain section that was collected. 
This freezing procedure was used to prevent the tissue from adhering 
to the tube. Following removal of the brain tissues, the carcasses were 

delivered in a timely fashion to Meg Smith, who quickly removed 8 
additional tissues from each body, including the heart, lung, liver, 

spleen, kidney, adrenal gland, mammary gland and ovary. These tis-
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sues were flash frozen in liquid nitrogen, wrapped in foil and stored 
at -80°C until used for RNA isolation. 

1) Eye 

2) Pitultmy Gland 

CROSS SECTION 3) Hypothalamus 

4) Cerebellum ® S)Amygdala 

8 6) Frontal Cortex 

7) Cortex 

TOP VIEW 
8) Hippocampus 

Figure 3: Top view and cross sectional area of transgenic mouse brain 
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Figure 4: Polytron homogenizing apparatus 

The next day, a polytron was set up to homogenize the tissue 
samples in order to isolate RNA. Each of the collected mouse brain 
tissues were thawed in 2.5 ml of guanidinium thiocyanate phenol 
chloroform (GSCN pH 7.0), which was added to the 10 ml sterile 
tubes. The other tissue samples collected by Meg Smith, were placed 
into 10 ml sterile tubes already filled with 2.5 ml GSCN and thawed. 

Adding GSCN to the samples provides protection from RNases, which 
can readily destroy RNA. 12 samples were processed on day 1. Fol
lowing homogenization of the tissue samples, the 10 ml tubes were 

centrifuged at 2300 rpm for approximately 3 minutes to reduce the 
froth above the liquid level of the samples. While the samples were in 
the centrifuge, 5 ml RNase-free ultracentrifuge tubes were labeled 
(Table 4) and 1.5 ml of cesium chloride (CsCl pH 5.0) was added to 

each tube. 

I.Eye 4. Cerebellum 7. Cortex 10. Liver 

2. Pituitary Gland 5. Amygdala 8. Hippocampus 11. Lung 

3. Hypothalamus 6. Frontal Cortex 9. Heart 12. Spleen 

Table 4: Tissue samples used in polytron day 1: Transgenic line 0528, 
mouse ear tag 0902 
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Figure 6: 5 ml ultracentrifuge tube cut for RNA isolation 

The homogenized tissue samples from the 10 ml tubes were care
fully poured into each corresponding labeled ultracentrifuge tube. 
Each tube was then filled to the top by adding small amounts of 
GSCN with a syringe and bulb. This was done to ensure that the 
tubes would not distort upon overnight centrifugation at high speed. 
Next, the ultracentrifuge tubes were loaded in centrifuge buckets such 

that the number on the ultracentrifuge tubes corresponded with the 
placement in the centrifuge bucket holder as in Figure 5. The centri
fuge bucket holders were taken to the centrifuge facility and placed 
into a SW 60 Ti rotor, then loaded into the centrifuge set to run at 
42000 rpm at 20°C overnight. The next day, the tubes were removed 
from the centrifuge buckets and the amber-colored liquid was re
moved from the RNA containing pellet using a syringe and bulb. In 
addition to removing the colored liquid, any solids within the liquid 
were also carefully removed to avoid contamination of the RNA at 

the bottom of the tube. The rest of the liquid in the 5 ml ultracentri
fuge tube was decanted and the tube was inverted to air dry for ap
proximately 5 minutes. To expedite the drying process, chem-wipes 
were used to remove any lingering moisture in the tube near the RNA 
pellet. The tubes were then cut near the bottom using a razor blade 
allowing just enough room for the addition of approximately 300 ml 
ofRNase free Hp (fig. 6) . Double distilled Hp (150 ml) was added 
to the cut tips of the tubes containing the RNA pellets using a pi
pette. A separate pipette was used to add another 150 ml of double 
distilled H 20 . Using the 1" pipette, the pellets were dissolved into 
the dd H 2 0 and transferred into a labeled 2.0 ml RNase free microfuge 

tube. 33.5 ml KOAc (0.2 N) was added to each microfuge tube along 
with 835 ml (2.5 x volume) EtOH to precipitate the RNA. The 
microfuge tubes were stored at -20°C until RNA from all the samples 
(32 total) was isolated (4 days). 



1. Kidney 0528 4. Ovary 0528 7. Hypothalamus 10. Frontal cortex 

2. Adrenal gland 0528 5. Eye 8. Cerebellwn 11. Cortex 

3. Mammary gland 0528 6. Pituitary gland 9. Amygdala 12. Hippocampus 

Table 5: Tissues for RNA isolation day 2: #1-4 Transgenic line 0528; #5-
12 transgenic line 0532 

1. Heart 

2.Lung 

3. Liver 5. Kidney 7. Mammary Gland 

4. Spleen 6. Adrenal gland 8. Ovary 

Table 6: Tissues for RNA isolation day 3: Transgenic line 0532; mouse 
ear tag 0859 

Following RNA isolation from the final set of tissues (Table 6), 

the samples were centrifuged at 13,000 rpm for 10 minutes. The 
supernatant was poured off and the tubes were inverted to dry for 
approximately 2 minutes. Chem-wipes were used to expedite the dry
ing process, as before. The RNA pellets were then dissolved in 200 

ml of dd H 20 and kept on ice. This was done to prepare the RNA to 
be quantified so that equal amounts of RNA could be loaded into 

each lane of the gel used for Northern analysis. 

To quantify the RNA concentration in each sample, 4-8 ml 
aliquots of RNA in 1000 ml of dd H2 0 were placed in a spectropho
tometer cuvette to measure the absorbance. A unit of 1.0 optical den
sity (0.D.) at 260 nm is equivalent to 40 mg/ml of RNA. From the 
concentration of each sample (mg/ml), the volume needed to equal
ize the amount of total RNA per lane was calculated (20-30 ml). 
After aliquoting, the samples were brought to a constant volume by 
adding dd H20. The samples were then treated with 0.2 N KOAc 
and 2.5x the total volume of absolute EtOH was added as before. 

Following precipitation, samples were stored overnight at -2D°C. 

The following day, all the samples were removed and microfuged 
at 13,000 rpm for 15 minutes. The supernatant was poured off and 
chem-wipes were used to dry the moisture around the pellets. 20 
micro liters of sample buffer (Table 7) were then added to each of the 

pellets. 

1. 500 µl deionized formamide 5. 0.6 µl 0.5M EDTA pH 8.0 

2. 162 µl formaldehyde 6. 198 µl H20 

3. 40 µl 0.5 HEPES pH 7.4 7. 100 µl Dye solution 

4. 120 µl glycerol 

Table 7: 1 ml sample buffer recipe 

1. 130 ml formaldehyde 3. 1.0 ml 0.5 EDTA pH 8.0 

2. 64 ml 0.5M HEPES pH 7.4 4. 1405 ml H20 

Table 8: 1.6 Liter gel buffer solution recipe 

The RNA and sample buffer mixture (+20 _l) was then placed in an 
incubator with slow shaking at 65°C for 2 minutes. The samples 

were then loaded onto two formaldehyde containing gels (one per 
transgenic mouse line) containing a formaldehyde buffer (Table 8 
and Figures 7 & 8). Both gels were run for approximately 3 hours at 

90 V and 0.03 amperes. 
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Figure 7 & 8: Schematic of Northern gel electrophoresis 
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While the Northern gels were running, several paper towels were 
cut into 5" x 5" squares and stacked 5" thick to act as a sponge to 
soak up the salt in solution for a capillary transfer (Figure 9). Once 

the dye migrated to the end of each gel, they were transferred to 
Sarani wrap to stay moist while the buffer solution was emptied from 
the gel apparatus in preparation for capillary transfer. 10 X SSC was 

poured into the newly emptied Northern gel apparatus to re-wet the 
surface. A wick made of #1 Whatman paper was extended to both 
sides of the gel apparatus as more 10 X SSC was poured over it to 
keep it moist. The gels were then placed on top of the filter paper 

wick and additional 10 X SSC was poured onto the gels to keep them 
moist. Add H2 0 rinsed Zeta-Probei membrane was placed on top of 
each gel for RNA transfer and more 10 X SSC was added. The cut 

paper rowels were placed on top of the probes to soak up the salt 
solution ( 10 X SSC) with the addition of paper weights to help expe

dite the process. The apparatus was then covered in Sarani wrap and 
allowed to transfer for 24 hours. Once the transfer was com

plete, the membranes were viewed under UV light to ensure RNA 
transfer and cross link for 5 additional minutes. The membranes were 
removed and stored in 10 X SSC while a pre-hybridization (pre-hybe) 
solution mixture was prepared. The pre-hybe solution was heated to 
65°C and added to the membrane in a seal-a-meali bag for 4 hours 

in a slow shaking incubator. 

GEL 

GEL APPARATUS 

Figure 9: Capillary transfer apparatus 
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The radioactive cDNA probe (1 x 106 cpm/ml) was denatured 
by boiling and added to the seal-a-meala bag in a 65°C water bath 
with shaking overnight. 

1. 4XSSC 4. 100 µg/ml denatured salmon sperm DNA 

2. 0.5% SDS 5. lmMEDTA 

3. 5X Denhardt's 6. 100 µg/ml Poly A' 

Table 9: Pre-hybe solution recipe (10-50 ml) 

Following the overnight incubation, the probes were washed in al
most exactly the same manner as the tail blot washes. This required 
the same relative concentrations of SSC with the exception that the 

washes were all performed twice by doubling the recipe in Table 2. 
Following the washes in SSC, the membranes were air dried and 
wrapped in Sarana wrap, then each were taped to an 8.5 x 11 transfer 
sheet. The sheet was marked with radioactive solution to ensure proper 
orientation for future viewing as well as to serve as a positive control. 
The membranes were exposed to film overnight and then again for 3 

days. 

RESULTS 

Identification of Transgenic Lines 

Transgenic mice were identified by analysis ofGFP sequences in 
tail DNA by dot blotting. Shown in Figure 10 is a dot blot of tail 
DNA from 42 potential transgenic founders. GFP DNA standards 

were blotted in the first two rows for quantification of transgene copy 
number. As can be seen, founder lines 0522, 0524, 0528, 0531 and 
0532 were found to be transgenic. Because founders 0522, 0528 and 
0532 were carrying the highest copy numbers of the transgene (6c, 
12c and 3c respectively), they were bred to create the F1 generations 

for further analysis. Thus far, only F 1 generation offspring from the 
0528 and 0532 lines of transgenic mice have been analyzed. Figures 
11and12 contain tail blots ofF1 generation offspring of transgenic 
founders 0532 and 0528, respectively. In Figure 11, it can be ob
served that F1 offspring 0872 was positive for green fluorescent pro
tein. As can be seen in Figure 12, seven positive F1 generation off
spring of founder 0528 were identified. F 1 mouse 0902 (circled) was 
chosen for subsequent Northern analysis. 
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Figure 10: Founder tail blot 0528 & 0532 

Figure 11: Fl tailblot, mouse 0902, line 0528 12 copy 

Figure 12: Fl tailblot, mouse 0859, line 0532 3 copy 

RNA Isolation and Northern Analysis Results 

Following the RNA isolation from the mouse tissues, a spectro
photometer was used quantify the RNA in order to determine the 
final volume needed to load 20 µg of RNA on each. Because the 
RNA concentration of the pituitary gland and hypothalamus samples 
from the 0528 line were relatively dilute with respect to those of the 
other tissues, only 13 and 7 µg, respectively, of RNA were loaded, as 



compared to 20 µg for all of the other tissues. In addition, only 3 and 
6 µg of RNA could be used from the pituitary gland and hypothala-
mus, respectively, in the 0532 line as compared to 20 µg for other 
tissues, because of the relatively low amounts of RNA present in these 

samples. 

µ!RNA µgof µ!of 
in Absorbance RNA KO Ad 

Sample 1 ml H20 260nm µg/µl loaded EtOH 

1 Heart 4 0.053 0.530 20 23/560 

2 Lung 4 0.054 0.540 20 23/560 

3 Liver 4 0.263 2.630 20 23/560 

4 Spleen 4 0.137 1.370 20 23/560 

5 Eye 4 0.021 0.210 20 23/560 

6 Pituitary 8 0.013 0.065 13 23/560 

7 Hypothalamus 8 0.007 0.035 7 23/560 

8 Cerebellum 4 0.025 0.250 20 23/560 Figure 13: Northern A-0528 D 1 

9 Amygdala 8 0.031 0.150 20 23/560 

10 Frontal Cortex 4 0.019 0.190 20 23/560 

11 Cortex 4 0.037 0.370 20 23/560 

12 Hippocampus 4 0.012 0.120 20 23/560 

13 Kidney 4 0.172 1.720 20 23/560 

14 Adrenal 4 0.016 0.160 20 23/560 

15 Mammary 4 0.034 0.340 20 23/560 

16 Ovary 4 0.049 0.490 20 23/560 

Table 10: Line 0528, mouse 0902 spectrophotometer concentration 
calculations 

µ!RNA µgof µ!of 
in Absorbance RNA KOAd 

Sample 1 ml H20 260nm µg/µl loaded EtOH 

Heart 4 0.074 0.740 20 23/560 

2 Lung 4 0.090 0.900 20 23/560 Figure 14: Northern A-0528 03 
3 Liver 4 0.237 2.370 20 23/560 

4 Spleen 4 0.123 1.230 20 23/560 

5 Eye 4 0.019 0.190 20 23/560 

6 Pituitary 8 0.003 0.015 3 23/560 

7 Hypothalamus 8 0.006 0.030 6 23/560 

8 Cerebellum 4 0.031 0.310 20 23/560 

9 Amygdala 8 0.020 0.100 20 23/560 

10 Frontal Cortex 4 0.011 0.110 20 23/560 

11 Cortex 4 0.028 0.280 20 23/560 

12 Hippocampus 4 0.014 0.140 20 23/560 

13 Kidney 4 0.178 1.780 20 23/560 

14 Adrenal 4 0.015 0.150 20 23/560 

15 Mammary 4 0.045 0.450 20 23/560 

16 Ovary 4 0.061 0.610 20 23/560 

Table 11: Line 0532, mouse 0859 spectrophotometer concentration 
Figure 15: Northern B-0532 Dl calculations 
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Figure 16: Northern B-0532 D3 

After capillary transfer, UV cross-linking and hybridization, the 
Northern blots were analyzed by au to radiography. As mentioned pre
viously, Northern blots indicate whether the GFP-containing 
transgene is transcribed. As can be seen in the Northern blot of RNA 
isolated from tissues from the 0528 line, two faint hybridization sig

nals were observed in lanes containing frontal cortex and hypotha
lamic RNA (Figure 13- 1 day exposure of film; Figure 14 - 3 days 
exposure of film). These corresponded to the expected size for the 
GFP transcript (~ 744 nt). In the Northern blot of tissues from the 
0532 line, a possible signal was observed in the lane corresponding to 
the frontal cortex mRNA (Figure 15). With further washing and ex
posure of the blot on day three, it was difficult to distinguish any 
positive signals (Figure 16). 

CONCLUSION AND FUTURE DIRECTIONS 

The objective of my research this summer was to determine 
whether genomic sequences upstream of the goldfish cypl9B gene 
had the capacity to direct high levels of brain-specific expression of a 
heterologous reporter gene in transgenic mice. If this was found to be 
the case, the goldfish genomic sequences would subsequently be used 
to overexpress the human CYP 19 gene in brain tissues of transgenic 
mice to evaluate the effects of high levels of brain-specific estrogen 
biosynthesis on neurogenesis, learning and behavior. 

In the present study, five lines of transgenic mice were created 

carrying fusion genes comprised ofl 784 bp of 5 '-flanking DNA from 
the goldfish cypl9B gene linked to a cDNA encoding GFP, as re
porter (cypl9B:GFP). The transgenic mice were identified by dot blot 
analysis of GFP sequences in tail DNA. Three transgenic lines carry
ing 3, 6 and 12 copies of the cypl9B:GFP transgene were identified 
and bred to establish lines. This was done to ensure germline trans
mission of the transgene and to produce sufficient numbers of off
spring for our studies. 

In planning these studies, we realized the possibility that the 
goldfish genomic DNA sequences may not be recognized by mouse 
transcription factors. If this turned out to be the case, the goldfish 

cypl9B promoter would not be expressed and, in turn, would not 
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promote GFP expression in brain or in any other tissues of the 
transgenic mice. On the other hand, it is known that the genomic 
sequences surrounding the first exon of the goldfish cypl9B gene are 
highly similar to those surrounding brain-specific exon If of the CYP 19 
genes of humans and other mammals. This suggests that enhancer 
elements within the goldfish cypl9B promoter and 5' -flanking se
quences would be recognized by mammalian transcription factors. 
Based on this knowledge and on findings from the Mendelson lab 
that mouse transcription factors can activate human CYP 19 gene tis
sue-specific promoters in transgenic mice, it was decided to proceed 
with this project. 

It was first of interest to determine whether GFP mRNA was 
expressed in brain or in any other tissues of the transgenic mice. Be
cause of time constraints, only two lines of transgenic mice were used 
for these studies. RNA was isolated from a number of brain regions 
and from a variety of other tissues obtained from the transgenic mice 
and from non-transgenic littermate controls. The RNA was analyzed 

for GFP mRNA transcripts by Northern blotting. Because of the 
small amounts of tissue obtained from hypothalamus and pituitary, 
it was not possible to load equivalent amounts of RNA for these 

samples onto the Northern gels as for the other tissues. Despite this, 
we observed a potentially positive GFP signal in hypothalamus and 
frontal cortex of one of the transgenic lines, and in frontal cortex 

only in the other transgenic line. No positive signal was observed in 
any of the other tissues. 

Although these results were extremely encouraging, we were 
somewhat disappointed by the relatively weak hybridization signals. 
We suggest this may have been caused by the high radioactive back
ground on the autoradiogram. We plan to repeat the Northern blots 
using larger amounts of RNA from all tissues. In addition, fewer 

samples will be electrophoresed on the same gel, allowing wider lanes, 
which will facilitate the visualization of positive hybridization sig
nals. We have also considered the possibility that the use of salmon 
sperm DNA as 'blocking DNA' to reduce background, may have ac
tually blocked hybridization of the probe. It also is possible that GFP 
mRNA is relatively unstable and may not provide an appropriate 
marker for analysis of transgene expression. GFP expression is nor
mally analyzed by immunofluoresence and immunocytochemistry. 

We are in the process of using immunofluorescence and immu
nocytochemistry to analyze GFP expression in brain, lung, mam
mary gland, adipose tissue, ovary and eye of the transgenic mice. The 
tissues have been collected and divided in half for analysis by these 
two procedures. 

In conclusion, my research this summer has yielded promising 
results to suggest that the 5 '-flanking sequences upstream of the gold
fish brain-specific cypl9B gene can be used to direct brain-specific ex
pression of a heterologous gene ( GFP) in transgenic mice. The immu
nofluorescence and immunocytochemical analyses of GFP will pro
vide important information regarding the specific brain regions in which 

GFP expression occurs. The finding of high levels ofbrain-specific GFP 
expression in any of these transgenic lines will pave the way for future 
studies to determine the effects of aromatase overexpression on 
neurogenesis, neuroprotection, cognition and behavior. 
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ABSTRACT 
Research has shown that there is a need for culturally and linguistically competent outreach programs. Hispanics are the largest minority group in the United 
States and comprise 24% of the Fort Worth, Texas, population. The elderly Hispanic population is the fastest growing group of people in the nation and age 
is a key risk factor in Alzheimer's Disease (AD). The Latino Family Caregiver Program for Individuals with Alzheimer's Disease is a bilingual training program 
that will use lay health educators to train Latino caregivers of persons with AD. Bilingual language material was developed to account for cultural specificity 
in an attempt to educate Latinos with a basic knowledge of AD and caregiving, and to encourage them to seek underutilized health and social services for 
assistance. This program was modeled on the Salud para su Corazon program (Health for Your Heart) currently operating in Fort Worth, Texas. This approach 
was taken for the following reasons: I) to use the existing program as a leverage, 2) because the existing program has been proven to be culturally competent 
and successful in educating Latinos about health-related issues, and 3) the Salud para su Corazon program will help to identify potential lay educators and 
participants. 

INTRODUCTION 

Culture is made up of history, tradition, art, beliefs, attitudes, 

and social interactions that differentiate one ethnic group from an
other. Hispanic Americans are a diverse group of individuals; this 

group includes Mexican Americans, Puerto Ricans, Cubans, and per

sons from Central and South America. The individuals that make up 

this group have different dialects, cultures, and religions. According 

to the 2000 census, Hispanics have become the largest minority group 

in the United States and the Hispanic population is expected to be 
the largest ethnic group next to non-Hispanic Whites by the year 

2010 (Mui, Choi, & Monk, 1998). It is projected that by the year 

2030 Hispanics will make up 45% of the population in Texas. Of 
the 500,000 residents in Fort Worth, Texas, 24% of these are His

panic (Fort Worth Hispanic Chamber of Commerce, 1999). His
panic Americans include all people who trace their origins to any Span
ish-speaking country, while Latino refers to those of Latin American 

descent (from those countries directly south of the United States). In 

literature reviews, the reference to Hispanics will often be made; this 

is often due to the fact that studies that include these populations do 

not differentiate between the many Hispanic cultures. The Latino 
Family Caregiver Program for Individuals with Alzheimer's Disease is 

specifically targeted at the Mexican American community of Fort 

Worth, Texas. The objective of this program is to develop a cultur

ally sensitive educational program for Latino caregivers caring for a 

loved one with AD. 

Culture in relation to health determines how an illness will be 
treated, the attitudes toward seeking health and social services, and the 

extent of family involvement. Members of ethnic minorities are be

lieved to " ... experience aging differently from their White counterparts 

and have different needs ... " This is often due to " ... their experience of 

discrimination, racism, and educational, residential, and social segre

gation that have limited their legal, economic, and social opportuni
ties ... " (Mui, Choi, & Monk, 1998, p. 6). Hispanics tend to value 

experience over intellectual wisdom and their sense of responsibility is 

to their family first (Heyck, 1994). Hispanics believe that issues re

garding health are left to chance and include their relationship with 

God (Martinez, 1978; Heyck, 1994). Research has found that minor-
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ity elders and their families are less likely to seek social and health ser

vices, and when they do seek these services, it is often late in the disease 

state (American Geriatrics Society, January l, 1994). 

There are many chronic diseases that require caregiver support; 

an AARP ( 1997) study reported that the elderly compose the largest 

group of care recipients, followed by those with physical disability, 

with the third largest group consisting of those with dementia. 
Alzheimer's disease is considered one of the most distressing diseases 

for caregivers because of the fact that it is a progressive disease and 
requires caregiving for up to 15 years or more. Behaviors of the care 

recipient often become more distressful as the disease progresses in 

the individual and causes additional stress on the caregiver. Due to 

the amount of strain that the disease puts on the caregiver and the 

family, it is called the " ... most socially disruptive of all ailments and 

is more damaging to family relationships and mental well being than 
a physical disability ... " (Brody, 1989, p. 5). Caregiving for individu

als with AD can put physical, psychological, financial, and emotional 

strain on the caregiver (Clyburn, Stones, Hadjistavropoulos, & 

Tuokko, 2000). Alzheimer's disease presents a complex disease that 

becomes more problematic when adding to it cultural assessment 
(Valle, 1989). Almost two-thirds of all persons with AD are cared for 

at home (AARP, 1996). Alzheimer's disease is characterized by memory 

loss and a decline in mental ability. The symptoms of the disease and 

the rate of onset will vary from person to person. Symptoms include 

loss of memory, loss of ability to concentrate and think, disorienta

tion, difficulty with performing daily tasks such as bathing and dress
ing, and changes in personality. 

LITERATURE REVIEW 

Caregiving requires that caregivers make adjustments within their 

own lives to provide the necessary care to their loved ones. Caregivers 

of different ethnic groups experience caregiving differently. Thirty
four percent of Hispanic Americans are caregivers of elderly relatives 

compared to 19% ofWhites (AARP, 2001). According to theAARP 

study (2001), 31 % of Hispanic caregivers feel stressed and 65% feel 

as if they should do more for their loved ones. Most of these caregivers 

are between the ages of 40 and 55, female, and half have children 

under the age of 18 living at home (http:/ /www.aoa.gov). In the 



MRP study (2001), it was found that Hispanics are more family 

focused than other minority groups and tend to give higher levels of 

personal care. 

A gamut of feelings can affect caregivers. Alzheimer's disease is a 

disease that elicits feelings of guilt, embarrassment, anger, and grief 
from all family members. Outsiders often focus their attention on the 

care recipient rather than the caregiver. Caregiving has been proven to 

take a toll on the caregiver; it can lead to depression, chronic fatigue, 

exhaustion, disruption of family and work life, and an increased finan

cial burden (Mui, Choi, & Monk, 1998; Brewer, 2001; U.S. Depart

ment of Health and Human Services, 1997; Daniels & Irwin, 1989). 
These symptoms will become increasingly worse as the condition of 

the care recipient continues to progress. It has been shown that caregivers 

of persons with AD take more medications for depression and anxiety 

disorders than caregivers of persons with any other disease or disability 
(Clyburn, Stones, Hadjistavropoulos, & Tuokko, 2000; http:// 

www.caregiver.org). Caregiver stress is often related to poor health and 

depression of the caregiver (Lyons, Zarit, Sayer, & Whitlatch, 2002; 

http://www.caregiver.org). In a California study, 58% of caregivers 

showed clinical signs of depression, 87% of caregivers stated that there 

was a need for emotional support, and 76% stated that respite services 

were greatly needed (http://www.caregiver.org). Caregiving is often 
taxing on caregivers that deal with the changes that their loved one is 

going through. It may be difficult to deal with repetitiveness, confu

sion, the inability to follow simple directions, or other symptoms that 

their loved ones may exhibit. 

Often it is important that caregivers take time off for themselves. 

They are encouraged to employ the use of respite care services or 
adult day care, so that they can maintain some normalcy in their 

lives. It has been found that use of formal services decreases caregiver 

stress (Lyons, Zarit, Sayer, & Whitlatch, 2002). Respite services have 

been noted in many studies to be the most important service that is 

available to caregivers. Use of respite care or day care services can 

help to relieve stress and feelings of exhaustion. 

There are very few studies that address ethnicity and caregiving 

of the elderly (American Geriatrics Society, January 1, 1994). Most 

studies combine all ethnic groups together and compare them to tra

ditional Anglo populations. This approach perpetually excludes the 

differences between ethnic groups and therefore provides little guid
ance to service providers and policy makers. The studies that have 

examined cultural differences have indicated that the major barriers 

to health care among different ethnic groups are: 1) culture and lan

guage barriers, 2) lack of culturally sensitive health programs, and 3) 

lack of knowledge of social and health services (Barresi & Stull, 1993; 

Lacayo, 1993). These studies also indicate that minorities do not 

utilize social and health services that may be available to them. Many 

Hispanic Americans are immigrants and do not have good English 

language skills, work in low-paying jobs and do not have health in

surance; "Twenty-four percent of Hispanic elders live below the pov

erty level" (http://www.aoa.gov). Hispanic Americans often do not 

seek social and health services due to language, cultural beliefs, and 
discrimination; issues of migration, economic and political views com

pound the issue of utilization of social services (Connell, Kole, 

Benedict, Holmes, Gilman, & Beane, 1994). This is in part due to 

" .. .lack of knowledge or access, poor linkage between services, finan

cial restrictions, and strong informal networks" (Cox & Monk, 1993, 

p. 57-58). Language, educational level, and economic status also 

influence utilization of health care services. 

Hispanics have a great sense of dignity and tend to prefer health 

care that is personalized and base on respect, trust, and intimacy 

(Warda, 2000). There is a definite cultural difference in interper

sonal relationships; Hispanics value loyalty, respectfulness, and duty 

(Warda, 2000). They prefer and are expected to receive help from 

family and friends. Feelings of pride and honor also keep Hispanics 
from seeking help from outside the family because it is important to 
be able to "take care of our own". Studies have shown that caregivers 

may experience and respond differently to stress and the use of health 

and social services Qanevic & Connell, 2001). Aranda and Knight 

suggest that immigrant status also affects caregiving responsibilities 
due to different acculturation levels Qanevic & Connell, 2001). 

Elderly Hispanics tend to expect their children to care for them 

as they age (MRP, 2002) . Hispanics feel an obligation to take care of 

family members (Cox & Monk, 1993; Mui, Choi, & Monk, 1998). 

Often, Hispanics tend to take care of elderly family members at home. 

Their sense of obligation and utmost respect for their elders adversely 
affect the willingness of Hispanics to seek help and increase the amount 

of stress on Hispanic caregivers (Morano & Bravo, 2002). 

Studies show that a lack of use of health and social services is also 

due to a lack of culturally sensitive material and programs, as well as 

cultural, language, and financial barriers (Morano & Bravo, 2002). 

MRP (2001) suggested that more culturally sensitive programs should 
be designed that address the concerns and needs of a diverse popula

tion. Morano and Bravo have shown that culturally sensitive educa

tional materials do increase minority caregivers' understanding of AD 

(2002). Cultural sensitivity is imperative in the design of training 

programs and outreach materials. Understanding and adopting cul
tural concepts and recognizing barriers are important (http:// 

www.aoa.gov). As stated by Mui, Choi, and Monk (1998), distribu

tion of knowledge and awareness of availability of services are impor

tant in determination of use (p. 136). Also, it has been proven that 

simply referring Hispanics to services is not enough, " ... to ensure 

service use, Spanish-speaking service providers and services that cater 
to Hispanic elders are needed to serve those who need the services" 

(Mui, Choi, & Monk, 1998, p. 166). 

Cultural competency is necessary in the development of com

munity outreach programs. "Cultural competency is a set of behav

iors and attitudes that integrate the practices and policies of agencies 

that enable them to understand and work efficiently in a cross-cul

tural situation. Translating and integrating knowledge about groups 

of people into specific practices applied in appropriate cultural set

tings can achieve cultural competency'' (Area Agency on Aging, 2001 ). 

Several cultural issues need to be taken into consideration when de

veloping culturally sensitive materials; the most important of these is 
to develop an understanding of the culture. Hispanics tend to be 

family orientated and reluctant to search for community services, so 

it is imperative that the information be taken to them. The material 
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must be clear and concise, and bilingual; one should not assume that 

all Hispanics speak and read Spanish. Sixty- five percent are born 
and raised in the United States and studies have shown that younger 

generations speak more English than Spanish, while maintaining cul

tural values and beliefs. The material must also take into account the 

target population so as to be aware of dialect differences (http:// 

www.ccgd.org). 

The review ofliterature suggests that Hispanic caregivers have not 
accessed health and social services because there is a lack of culrurally 

competent programs that recognize the particular attirudes and cul

rural differences of the Hispanic population. With the growing num

bers of Hispanics in the U.S., it is imperative that cul rurally competent 

programs be developed. The Latino Family Caregiver Program for 
Individuals with Alzheimer's Disease was created in an attempt to edu

cate the Latino community about caregiving and AD and to encourage 

them to seek out social services that are available to them. 

PURPOSE 

The Latino Family Caregiver Program for Individuals with 
Alzheimer's Disease is a bilingual training program, funded by a grant 

from the Tarrant County United Way Area Agency on Aging, aimed 

at Latino caregivers in Fort Worth, Texas. This program relies on 

bilingual Latino community members who will be trained as lay edu

cators to deliver the educational training program to Latino caregivers 

of persons with AD. It will train the lay educators how to be trainers, 
as well as provide them with a basic knowledge of AD and caregiving 

issues, and community resources that are available to families that 

care for individuals with AD. The objective is to allow the lay educa
tors to link Latino caregivers of persons with AD to the appropriate 

community resources that will further educate them on the disease 

and caregiving, and also give the families a support network. The 
organization that will be used as the chief referral is the Alzheimer's 

Association of Tarrant County. The development of the training 

material will be based on: 1) a train-the-trainer approach and 2) imple

menting the program in such a way that will allow it to become self

sustaining after the grant period. The goals of are: 1) to be culturally 

competent, 2) to give caregivers a basic knowledge of AD, 3) to meet 
the need of Hispanic caregivers of individuals with AD, and 4) to 

encourage these individuals to seek community resources, such as the 

Alzheimer's Association ofTarrant County, for help and more infor

mation and education on the disease. 

To gain recognition and increase the sustainability of this pro
gram, it will be leveraged onto the local Salud para su Corazon (SPSC), 

Health for Your Heart, program that has proven to be successful. 

The SPSC program was created in 1994 in Washington, D.C., and 

has been established in many communities in the United States. In 
the Fort Worth, Texas, area, it is funded by the National Heart, Lung, 

and Blood lnstirute and is under the direction of Dr. Hector Balcazar 
at the University of North Texas Health Science Center in the School 

of Public Health. This program trains lay educators to teach in their 

communities about heart disease and its prevention. It is commu

nity based and aimed at Latino populations. This program relies on 

the involvement of minority community members and incorporates 
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cultural beliefs and concerns of the community in all stages of inter

vention (Alcalay, Alvarado, Balcazar, Newman, & Huerta, 1999). It 
was developed to be culturally appropriate (being centered around 

family) and to reflect Latino lifestyles and is easy to implement (Alcalay; 

Alvarado, Balcazar, Newman, & Huerta, 1999). 

METHODOLOGY 

The development of the training program for The Latino Fam
ily Caregiver program for Individual's with Alzheimer's Disease was 

modeled on the SPSC program currently operating in Fort Worth, 

Texas. This approach was taken for the following reasons: 1) to use 

the SPSC program as a leverage, 2) because SPSC has been proven to 

be culturally competent and a successful model to educate Latinos 

about health related issues (Alcalay, Alvarado, Balcazar, Newman, & 

Huerta, 1999), and 3) the SPSC program will help to identify poten

tial lay educators and participants. 

Sixty percent of Hispanic Americans have less than a ninth grade 

education (http://www.aoa.gov), and for this reason the training 

materials were developed at a sixth grade reading level. It was neces

sary to make an attempt to simplify the educational material as much 
as possible while maintaining basic information. The material was 

also developed to reflect the use of visual aides and handouts that 

would be appealing through the use of color and graphic inserts. It 
has already been stated that Hispanics do not utilize health and social 

services; therefore, the training materials were developed with the 

purpose of encouraging Latinos to seek out community resources re

lated to AD. 

Latinos are known to be religious people (Heyck, 1994; Martinez, 

1978); therefore a religious-based approach will be implemented as a 

method of reaching out to the Latino community to pilot the pro

gram and to recruit lay educators for the program. Six churches with 
large Latino populations (>80%) were identified in the Fort Worth, 

Texas, area through the Archdiocese ofTarrant County. The church 

setting also was deemed appropriate to reach out to the Latino popu

lation because it is known to have existing social ministries and is a 

trusted and revered entity among Latinos. 

The Training Program 

The training material will focus on a basic knowledge of AD, 

identification of caregiver burnout, methods of coping, and informa

tion on community resources. This material will be developed bilin

gually. The program was developed into a ninety-minute module 

(see Appendix B) that has two distinct parts: 1) what is AD and 2) 

caregiver support. Permission was obtained to incorporate the Ramirez 

family, from the SPSC training materials, and follow them through 

the processes oflearning about AD, determining where to go to get a 

diagnosis, searching for caregiver support, learning about caregiver 

burnout, and searching for community resources for more help and 

information. The purpose of using this family was to develop educa
tional materials that would reflect the Latino American way of life; 

this takes into account the fact that many Latino Americans are fam

ily orientated. The program includes colorful handouts and activi

ties and concludes by giving each participant a certificate of achieve

ment for completing the program. Additional information, entitled 



"More Information," is included in the training manual to enable the 

lay educators to anticipate and answer questions that may not be 

covered in the modules. This section includes additional informa

tion on the topics covered in the modules and some additional top

ics. As stated above, this information is designed to give a basic knowl
edge of the disease and caregiving. It is not intended to be all inclu

sive; it is also not meant to reinvent material that has already been 

developed by the Alzheimer's Association or other health and social 

services. The lay educator is encouraged to seek the answers to ques

tions that he or she may not be able to answer by turning to the 

community resources that are listed within the program for addi
tional information. Following is a discussion of the two modules of 

the training program (see Appendix B). 

Part I 

Part lof the training program discusses AD and gives some very 

basic information on the disease (refer to Appendix B, p. 1-17). Part 
1 discusses: 1) What AD is, 2) the symptoms and stages of AD, 3) 

some risk factors associated with the disease, and 4) where to go to 

find a diagnosis. The trainers are referred to the "More Information" 

section to enable them to answer potential questions from group par
ticipants. "More Information: Alzheimer's Disease" discusses more 

statistics on AD, the history of the disease, it's causes, diagnosis, treat
ment and ongoing research. "More Information: Stages and Symp

toms of Alzheimer's Disease" gives a more detailed list of the symp

toms at different stages of the disease. 

A key fact that was included in the module was that AD is not a 

normal part of growing old. The symptoms of AD are often ignored 
and accepted as a normal part of aging. AD is characterized by memory 

loss and a decline in mental ability. The symptoms of the disease will 

vary from person to person and the rate of onset will also vary. Symp

toms include: loss of memory, loss of ability to concentrate and think, 

disorientation, difficulty with performing daily tasks such as bathing 

and dressing, and changes in personality. The duration of the disease 
can last from a few years to 20 years or more from the initial onset. 

Alzheimer's disease is characterized by four stages. In each stage 

the symptoms of the disease continue to progress and worsen. The 

first stage is characterized by forgetfulness, difficulty performing daily 

chores, and may include mood and personality changes. The second 

stage begins a state of confusion and may be characterized by repeti

tiveness, the need for reminders to perform activities of daily living 

(ADLs) such as combing one's hair or bathing. Stage three is charac

terized by disorientation; the individual may easily get lost in familiar 

places, they will begin to forget words, and they may begin to wan

der. In the final stage, or the terminal stage, the individual will be

come completely dependent and may lose the ability to communi

cate all together; they will not recognize themselves in the mirror and 

will not recognize their loved ones. 

Handouts in this portion of the program include: 1) "Stages and 

Symptoms of Alzheimer's Disease" and 2) "Where Do I Go to Get a 

Diagnosis for My Loved One?". In discussing the stages and symp

toms of AD, the program makes use of colorful picture cards as visual 

aides. In conclusion, this portion of the training ends with an activ

ity that uses the informative brochure, based on the Ramirez family, 

that was developed for the program (see Appendix B). The activity 

goes through the brochure and allows the participants to answer the 

questions that the Ramirez family asks about the disease, such as what 

is AD or where to go for help and information. 

Part2 

The second part of the program discusses: 1) who a caregiver is, 

2) what caregiver support is, 3) how to recognize and cope with the 

signs of caregiver burnout, and 4) what community resources are avail

able to assist caregivers with their needs. In this part of the training 

program, the trainers are directed to read "More Information: 
Caregiver Support", "More Information: Stages of the Caregiver's 

Responses", and "More Information: Agency Information Page." 

"Caregiver Support" discusses topics that include some basic infor

mation on how to care for a person with AD, how to respond to 

behavioral problems, help that is available in the community, how to 

take care of caregiver, communication tips, and safety in the home. 
"Stages of the Caregiver's Responses" is a chart that indicates the dif

ferent stages and feelings that a caregiver may feel from the time the 

diagnosis of their loved one is first made to the need for total care and 

nursing home placement. The final information section, ''Agency 

Information Page" discusses the functions and services that are avail

able from each agency that is listed the handout entitled "Where Can 
I Go for Help and Information" (discussed below). 

As defined in the program, a caregiver is someone who provides 

care for another person who is chronically ill or disabled and unable 

to care for him or hersel£ This care will include emotional, physical, 

medical, and legal support. Caregiver support is a network that will 
assist the caregiver in providing care to their loved one. This support 

includes family, friends, social workers, support groups, and adult 

day care and home health services. In the discussion concerning 

caregiver burnout, the participants are given a colorful handout, en

titled "Do YOU Have Caregiver Burnout", that lists the different 

signs of caregiver burnout and asks the participant which signs they 
have. Some of the signs listed include feelings of fear, resentment, 

guilt, exhaustion, difficulty sleeping, and a decline in personal health. 

This is followed with a handout entitled "How to Cope with Caregiver 

Burnout," which suggests that caregivers take care of themselves first, 

educate themselves on the disease, ask for help, and take time off. 

The information concludes with a handout entitled "Where Can I 
Go for Help and Information?" This handout lists several web ad

dresses and phone numbers for local and national caregiver support 

networks, as well as a list of books to read for more information. The 

importance of taking care of the caregiver is stressed in this program. 

The caregivers are educated on the importance of eating a balanced 
diet, getting enough rest, and staying emotionally and physically 

healthy. By taking care of themselves, the caregivers will be better 

able to care for their loved ones. 

Train the Trainer 

An additional piece that will be added to the training manual is 
a "Train the Trainer" portion that will also be modeled on the SPSC 

materials. This portion of the manual will instruct the lay educators 

on how to use the manual and how to deliver the information. It will 
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discuss: 1) symbols used in the manual, 2) length of the session, 3) 

how the trainer should prepare for a session, 4) how to lead the group, 

motivate members to participate, and stay on track, 5) how to handle 

questions, and 6) how to recruit individuals for the program. 

DISCUSSION 

Challenges in the development of the training material and 
piloting the program 

As stated by Cox and Monk, " ... poor linkage between services ... " 

may prevent minorities from utilizing social services. The Alzheimer's 

Association of Tarrant County lacks a formal network of individuals 

that can assist Latino families through the process of referrals and 

gaining information. They rely on professional, part-time volunteers 

for translation purposes. As stated above, this lack of ability to com

municate with the Spanish-only speaking population will pose a risk 

to its utilization of these services. It has also proven challenging to 

identify and organize bilingual community members. This program 

was ready for piloting in the summer, a time when many pastors and 
families are unfortunately on vacation. 

The next step 

Next the training material will be tested for clarity, effectiveness, 

comprehension, and cultural competency. The program will be tested 

using a series of pre- and post-tests that will assess basic knowledge of 

AD and caregiver programs, as well as gather basic information about 

the caregiver and feedback on the program. The pilot program will 

be tested in 2-3 churches with approximately 40-50 subjects who 

will participate in the pre- and post-test. Anticipated changes to be 

made to the content of the material will ensure: 1) that the commu

nity is receiving the information that is needed 2) that the informa

tion is not overwhelming or lacking, and 3) that caregiving issues of 

Latinos are addressed. Evaluation of the program is imperative to 

make certain that the material within the training package is clear 

and thorough. 

CONCLUSION 

Hispanics are the fastest growing minority population in the 
United States yet research has not adequately addressed the health 

issues of this population. There is a need for more research on AD 
and caregiving in relation to Hispanics, as well as, other minority 

groups. It has also been proven that there is an increased need for 
training and outreach programs that address the issue of cultural com

petency. The Latino Family Caregiver Program for Individuals with 

Alzheimer's Disease makes the effort to address the issues of caregiving 

for persons of AD and cultural competency aimed at the Latino com

munity of Fort Worth. A community trying to develop a "minority'' 

outreach program will want to consider completely identifying its 

target population and its needs; Hispanics, for example, include 

multiple cultural groups, such as Cuban-Americans, Puerto Ricans, 

Dominicans, etc. It is also necessary to take into consideration the 

history, culture, and social and health care attitudes that may affect 

this target population and develop the program accordingly. It will 

prove to be very difficult to develop a program that is capable of 

fulfilling the needs of all ethnic groups; therefore more culturally sen-
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sitive materials and programs will be the most effective in reaching 

multiple ethnic groups. The content of this program can be modi

fied to connect with different ethnic groups. 

As evidenced through the research process ofliterature review, the 

idea and need of cultural competency and the differences among mi
nority groups in response to health care is not a new concept. It is an 

idea that has been in the forefront of outreach development since the 

civil rights era. Now that minority groups are very quickly becoming 

the majority, it is imperative that communities begin to look at them

selves and begin to address and meet the needs of their communities 

before this becomes a problem issue that is too far gone to remedy. 
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Appendix A 

What is Alzheimer's Disease and What is Caregiver Support? 

Materials and Supplies 

To conduct this session you will need: 

Name tags 

Poster size paper, markers, and tape or a blackboard and chalk. 

Overhead projector or flip chart 

Paper and pencils 

Handouts 

Give the group members these handouts during the session: 

More Information: Stages and Symptoms of Alzheimer's Disease (Handout #1) 

Where Do I Go to Get a Diagnosis for My Loved One? (Handout #2) 

Do YOU Have Caregiver Burnout? (Handout #3) 

How to Cope with Caregiver Burnout (Handout #4) 

Where Can I Go for Help and Information? (Handout #5) 

Pretest: What Do You Know About Alzheimer's Disease and Caregiving Programs? (Handout #6) 

Posttest: What Do You Know About Alzheimer's Disease and Caregiving Programs? (Handout #7) 

Latino Family Caregiver Program for Individual's with Alzheimer's Disease Brochure (Handout #8, Master copy Handout #9) 

Objectives 

By the end of this session, group members will: 

Know what Alzheimer's disease is. 

Know the symptoms and stages of Alzheimer's disease. 

Know some of the risk factors. 

Know where to go to get a diagnosis. 

Know who a caregiver is. 

Know what caregiver support is. 

Know the sings and symptoms of caregiver burnout 

Know how to take care of the caregiver 

Know where to go for help and information. 
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Session Outline 

Introducing the Session 

Activity 

1. Pre-session activities 

2. Program Overview 

3. Program Guidelines 

Conducting the Session 

Activity 

1. Getting to Know Each Other 

(Optional Survey, approximate time is 10 minutes) 

2. Getting to Know About Alzheimer's Disease 

3. Getting to Know the Stages and Symptoms of Alzheimer's Disease 

4. Getting to Know Some of the Risk Factors for Alzheimer's Disease 

5. Know Where to Go for a Diagnosis 

6. Alzheimer's Disease Activity (optional) 

7. Getting to Know Who a Caregiver Is 

8. Getting to know What Caregiver Support Is 

9. Getting to Know the Signs and Symptoms of Caregiver Burnout 

10. Getting to Know How to Take Care of the Caregiver 

11. Getting to Know Where to go for Help and Information 

Make a Pledge 

Review of Key Points 

Closing 
(Optional Survey, approximately 10 minutes) 

Approximate time 

NIA 

5 minutes 

5 minutes 

Approximate time 

5 minutes 

5 minutes 

10 minutes 

5 minutes 

5 minutes 

15 minutes 

5 minutes 

5 minutes 

10 minutes 

5 minutes 

5 minutes 

5 minutes 

15 minutes 

5 minutes 

Note: Read the "More Information" section to be ready to answer questions from the group members. 

Page 

5 

5 

6 

Page 

7-8 

8-9 

9-11 

12 

13-14 

15-17 

17 

18 

19-21 

21-22 

22-23 

24 

25-29 

29-30 
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AppendixB 

Program Brochure {based on the Familia Ramirez) from the NIH Salud Para Su Corazon 
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Famma Ramirez stories come from U1e 
National lnsUMes of Heallh Salud Pam Su Ccrazon Program's 

original publicatton ol 
•An Ounce of PfGVGl>fion: Guide to Heart Health.· 

National Hear!, Lung, 
and Oloocl Institute 

Sponsoted by 
United Way of Metropolitan Tarrant County -

Area Agency on Aginl! - family Csregh.er Program 

Lamo Family Caregiver Program 
University of Nortll T&XllS Heallh SCienoo Certer at Fort Worlh 

School of Public Heallh 
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