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KEY POINTS 
• Clinicians should be aware that simple spreadsheet programs are usually available on 

computers in nursing units and can be useful tools for staff nurses. 
• In the absence of commercial reference management software, a spreadsheet program can 

efficiently organize literature for evidence-based projects. 
• Simple spreadsheet programs can be used to organize and analyze data collected in 

research or evidence-based projects. 
 
Information management has become a critical skill for all nurse professionals, 
including perioperative registered nurses (RNs). In perioperative nursing, combinations 
of high-touch and high-tech patient needs require staff to be acutely aware 
clinically. Staff members are focused on responsibilities for assessing, monitoring, 
and intervening in specific patient situations and may miss the importance of learning 
to successfully manage amounts of data greater than those generated by one patient 
at one particular time. When staff nurses and managers begin to think about collecting 
evidence to demonstrate the quality of their performance or when they begin to 
express the wish to test their hunches about the factors that influence patient 
outcomes in their units the time to develop competencies in formal data management 
has arrived. Fortunately, the challenges of learning to organize and manipulate data 
do not approach the difficulty of the challenges faced by perioperative nurses in 
practice on a daily basis. 
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Most staff RNs are aware of spreadsheet and database programs loaded onto 
their workplace computers, but they may not take full advantage of them. These 
programs can be useful both as practice tools and as repositories of information that 
may be used in evidence-based projects or research. The current interest in evidence-
based interventions to support patient safety and quality care, as well as the 
movement toward attainment of Magnet recognition in hospitals, mean that 
perioperative staff RNs serve actively on evidence-based practice and research 
councils and are participating in clinical research themselves. These activities offer 
broad scope for common spreadsheet and database programs that are accessible to 
staff nurses. Staff nurses and managers increase their value to the organization when 
they learn to use these programs. 

PROGRAMS 

The term spreadsheet refers to lined “sheets,” or tables, of rows and columns that 
have been used in paper form by accountants or bookkeepers for hundreds of years. 
The columns and rows on a spreadsheet were a way of organizing data so that the 
user could see how costs, income, taxes, and other items “spread.” Traditionally, 
figures were entered into the columns, and mathematical operations, such as addition 
and subtraction, were performed manually by the individual entering data into the 
tables. Row/column financial programs requiring large-scale computer capacity were 
used in the 1960s, but the first electronic spreadsheet program designed to be used 
interactively on a personal computer was VisiCalc, developed by Dan Bricklin and Bob 
Frankston in 1979.1 Most electronic spreadsheets in use today are direct descendants 
of VisiCalc. 

Currently most health systems use personal computers (PCs) with Windows-based 
operating systems in patient care units and across most of the system, with the 
exception of specialized departments such as marketing. Typically, workplace PCs are 
loaded with Microsoft Office products such as the spreadsheet program, Excel, which 
seems to be the market leader for electronic spreadsheets presently. In this article 
the Excel program is assumed to be the default spreadsheet program available to staff 
nurses. 

At first glance, relational database programs look similar to spreadsheets, but they 
have added sophistication. Commercial relational database programs designed for 
use on PCs include the Corel Paradox program that is part of the WordPerfect office 
suite and the Microsoft Access program that is part of Microsoft Office. Like Excel, 
Microsoft’s Access database came to dominate the market for PC-based relational 
databases. Because most health systems use Microsoft products on computers that 
are accessible to nurses, it is likely that Access will be available, and that is the 
database program used as a model here. 

A relational database is a system that stores data in tables, like spreadsheets, but 
a key difference between spreadsheets and relational databases is that the data 
stored in the relational database can be presented in many different ways, not just 
rows and columns. Another crucial difference is that, unlike spreadsheets, the data 
storage tables in a relational database can be linked (related) to each other in different 
ways. For instance, in a one-to-one relationship, a record in one table is linked to 
another record in a different table. In a many-to-one relationship, one record in a 
table is related to many records in another table. Data stored in the tables are 
organized in a highly structured way that enables queries and the generation of 
reports.  Relational  database  programs  are  typically  more difficult  for  practicing  
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Fig. 1. Pinch chart. Formatting as a table increases functionality and is done easily by 
selecting the Format as Table option (arrow). Note Find feature (circle). 

nurses to master but offer better means to protect data integrity and better reporting 
mechanisms than spreadsheets. 

SPREADSHEET PROGRAMS IN PRACTICE  
Storing Information as Text 
Data stored in tables are easily read, retrieved, and manipulated. Spreadsheets make 
tabulating both text and numerical data easy. As staff RNs become more engaged in 
evidence-based practice and conduct evidence-based projects supporting such 
practice, they are consuming greater volumes of research literature. Many staff RNs 
print out paper copies of articles and store them in file folders, accordion files, or other 
cardboard-type containers. Recall and retrieval of information from these containers 
is usually cumbersome. 

Commercial reference management software such as RefWorks or EndNotes 
provides an excellent vehicle for storing citations, generating bibliographies, and 
preparing manuscripts, but such software may not be available for practicing nurses 
in the work environment. In the absence of commercial citation management 
software, spreadsheet programs can be used as “pinch charts” to store and organize 
critical information from references. A pinch chart is a table containing concise 
statements regarding critical components of scholarly articles. This type of chart is 
invaluable as a means of organizing and sharing information from the literature. In a 
pinch chart, each row in the spreadsheet is a reference such as a journal article, and 
columns contain the information the user wishes to find rapidly. Fig. 1 is an example 
of part of a pinch chart constructed in Excel 2007. An advantage of a spreadsheet 
pinch chart is that it can be easily customized to suit the nurse’s favored ways of 
tagging or locating information. For instance, information in columns can be sorted, 
and selected columns can be hidden by the reader when only one kind of information 
is sought. Columns, rows, and cells can be color-coded, and text can be highlighted.  
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Fig. 2. Multiple pinch charts in a single workbook (circled). 

Spreadsheet tables have more functionality and are therefore more flexible than 
tables created in a word processing program. 

In Excel, formatting as a table will insert a drop-down menu in each column, which 
allows quick sorting. This formatting choice will also automatically format cells to 
wrap text so that each entry can be contained in one cell. This option is especially 
helpful if the user wishes to cut and paste information into the spreadsheet, although 
cells can be easily formatted individually as well. Formatting as a table is done easily 
by selecting the Format as Table option (see arrow in Fig. 1) from the Styles section of 
the menu bar across the top of the spreadsheet. The menu across the top of the page 
is the Home menu and contains seven sections. The Styles section allows the user to 
choose conditional formatting, formatting as a table, and cell styles.  

If a nurse is seeking a particular author in a lengthy pinch chart, the sorting 
function can be used to alphabetize the citation column. Additionally, Excel has a Find 
feature (see circle in Fig. 1) on the Home menu, which can be used to find specific 
words, phrases, dates, and numbers. If specific columns are not of interest they can 
be hidden by simply selecting the column (at the top) with a right click of the mouse 
and selecting Hide. Ways of manipulating information in tables and formatting tables 
are numerous and easy to learn through simple exploration of the menu options. Help 
is available by clicking the question mark on the menu bar or pressing F1.  

Each Excel workbook contains as many worksheets as desired, and this 
characteristic can be used to advantage for literature storage. For nurses involved in 
multiple projects, each worksheet may contain literature for separate projects as in 
Fig. 2. In other situations a single workbook might contain separate worksheets for 
each author or topic contained within a literature review. 

Frequently Used Calculations 
The formula function in spreadsheet programs is the feature that permits these 
programs to transcend the simple information storage role. Spreadsheets can be 
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Box 1 
Creating a BMI calculator 

1. Set up columns on the spreadsheet for each variable including the measurements the nurse 
will enter and the values that will be calculated. Variables may be in any order, but the figure 
shows columns ordered in the sequence of the calculation. 

2. The first two columns contain height values. Inches or meters will be entered by the nurse. 
3. The third and fourth columns contain weight values. 
4. To create a formula in a cell, begin by entering the _ sign, then type the formula directly into the 

cell as below. 
5. Column E calculates the imperial formula for BMI. The equation is: BMI _ [(weight in 

pounds) · 703] _ (height in inches)2. To command this operation, select cell E2 and type the 
following: _(C2*703)/(A2*A2). (See Fig. 3) 

6. Cell names can be entered into the formula by clicking on the target cell. 
7. After entering the formula, move the cursor to another cell or press ENTER. The solution to the 

formula will appear in the formula cell. The formula will remain in the cell until it is changed. Data 
can be entered repeatedly into the first columns to calculate different BMI values. 

8. To limit the number of decimal places in the answer, right-click E at the top of the column and 
select Format Cells from the drop-down menu. Change category to Number and indicate the 
number of decimal places you desire. 

9. To calculate using metric values in column F, type: _D2/(B2*B2). 

 

used to create an enormous variety of calculators that are useful to staff nurses. 
Although a simple pocket calculator can be used for most calculations of interest to 
nurses, pocket calculators can perform only one operation at a time, resulting in 
breaking up some formulas into several steps. Once a formula is created on a 
spreadsheet, the entire sequence of calculations will be performed instantly when the 
nurse inserts values of target variables. 

For example, body mass index (BMI) is frequently calculated prior to determining 
drug doses or making decisions regarding risk for obesity. There are two formulas for 
calculating BMI: the imperial formula, which is based on measurements in pounds and 
inches, and the metric formula, which is based on measurements in kilograms and 
meters. In the United States, nurses are often required to calculate BMI from imperial 
measurements but to record BMI in metric measures. Ideally, this work is performed 
by the electronic medical record (EMR) itself, but when an EMR is not in use or lacks 
the function, nurses continue to calculate. This operation requires first calculating the 
BMI formula, then converting from one system to another. The calculations are 
straightforward but can be performed instantly on a spreadsheet as described in Box 
1. Fig. 3 and 4 illustrate the BMI calculator. Similar calculators can be constructed on 
the same worksheet for frequently used formulas, such as temperature conversions, 
body surface area, frequently used drugs, and so forth. Keeping the spreadsheet 
program running and minimized allows quick access to the calculators. 

PROJECT DATA 

Evidence-based projects, quality improvement initiatives, and research studies require 
some system for securely storing and organizing data collected about patients or 
other subjects. Spreadsheet programs are ideal for this purpose in both practice 
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Fig. 3. Imperial formula typed into cell 2, column E, for BMI calculator. 
 
 
and research situations. Basic statistical analyses can be carried out directly in these 
programs as noted later, and data stored in Excel can be easily imported into 
statistical programs for more sophisticated analyses. 

For instance, for quality improvement purposes, nurses may desire to collect data 
regarding patient outcomes. Consider length of stay in the pediatric postanesthesia 

 
 

 
Fig. 4. Completed BMI calculator with solutions for both imperial and metric formulas. 
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Fig. 5. Example of spreadsheet showing length of stay in postanesthesia following tonsillectomy. 
Note Gridlines and Center Text functions (circled). 
 
unit following tonsillectomy. A nurse wishing to collect these data and data regarding 
factors that might be related to length of stay can easily do so in a spreadsheet. Fig. 5 
illustrates a spreadsheet with relevant data. Appearance of the table can be easily 
changed to suit the nurse by using functions such as the Gridlines function (see Fig. 5, 
circled), which highlights the desired lines in the table, or the Center Text function 
(see Fig. 5, circled) for moving cell contents to the center of the cell. When the same 
value appears in multiple consecutive cells, such as the “coblation” value in the 
procedure column, the cell contents can be quickly copied by placing the cursor at the 
right lower corner of the cell to be copied until a black cross appears, then, keeping 
the left mouse button depressed, dragging the cross down across the cells that are to 
receive the copied information. 
 
DATA ANALYSIS 
 
Once the nurse has collected the target information in a project, simple arithmetic 
operations and statistics can be generated using the menu of functions. For instance, 
in the length of stay example, the nurse wishing to know the average age of subjects 
can select any cell (but it is reasonable to select the cell under the values in the age 
column), then click the fx (function) icon, which will cause the Insert Function dialog 
box to appear (Fig. 6). In the example, cell B14 has been selected so the formula will 
be constructed in that cell. The equal sign is generated when the fx icon is selected. 
The nurse can then select Average from the menu list (see Fig. 6) and then click OK. 
This action will cause a Function Arguments dialog box to appear (Fig. 7). Because cell 
B14 was previously selected, the program assumes the average desired is from cells 
B2 through B13, and the average is displayed in the top field of the dialog box as 
Number 1. The formula results are displayed in the dialog box. If this is the set of 
numbers desired to include in the calculation of the average, the nurse has only to 
click OK. The formula result will now appear in cell B14. In Fig. 8, the averages are 
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Fig. 6. Inserting a function in a spreadsheet. 
 
 
displayed for all the pertinent columns and were generated in seconds. If long strings 
of numbers following the decimal are not desired, select the cell, such as F14 in this 
example, and select Format Cells from the drop-down menu. Under the Number tab 
there are multiple choices for the type of display available. The author chose Number 
and then 2 in the Decimal Places field. A look at the list of functions in the insert 
 
 

 
Fig. 7. The arguments dialog box in the process of making a calculation in a spreadsheet. 
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Fig. 8. Result of a calculation in a spreadsheet: column averages. 
 
 
function dialog box reveals that the spreadsheet program is able to calculate a wide 
variety of statistics such as standard deviations, t-tests, correlations, and so forth. 

RELATIONAL DATABASES IN PRACTICE 

The Access database program available in the Microsoft Office suite of programs has 
been a workhorse for years but has been difficult for occasional users to master. The 
later versions (post-2007) have simplified the use of the tool, although it is still more 
challenging than Excel. Other important relational database management systems 
(RDMs) include Oracle, Apache Derby, CUBRID, Empress Embedded Database, Ingres, 
and others. Because Microsoft products are those most commonly available on PCs 
for staff nurses, the Access RDM will be the model in this article. 

The first database management systems emerged in the 1970s after Edgar Codd2 
published a report describing the application of elementary relation theory to systems 
that would provide shared access to large collections of formatted data. To appre-
ciate the relational database, it is only necessary to look at an example of the flat 
database that preceded it (Fig. 9). Flat databases were virtually impossible to search 
except for reading each data item from the beginning. Contemporary relational 
databases, which may contain thousands of linked tables of data, are easily 
searched using a special computer language called Structured Query Language 
(SQL). When using programs designed for PCs such as Access, the consumer need not 

 
 

 Lname, Fname, age, diagnosis|ladysmith, Josiah, 12, 
retinoblastoma |Daniels, Margery, 22, ovarian cyst|Hull, 

Franklin, 85, hip fracture 

 

 
Fig. 9. Flat database. Flat databases preceded relational databases and were virtually impossible to 
search except by reading each data item from the beginning. 
 



220 Newcomb 

doi:10.1016/j.cpen.2012.02.006 

Lname Fname Age diagnosis physician 
Ladysmith Josiah 12 Retinoblastoma 1 
Daniels Margery 22 Ovarian cyst 4 
Hull Franklin 85 Hip fracture 3 

 

 
Physician# Name Office address RN/MA contact 
1 Gergon 2413 Avenue M Mary Morgan, RN 
2 Howells 3000 River Oaks Jennifer Ojeda, MA 
3 Mancuso 2516 Avenue N  Laurel Gray, RN 
4 Wells 4317 Bayless Street Bill Jones, RN 

 

Fig. 10. Format of tables in an RDMS. The second table is related to the first table through the 
physician field. 
 
 
understand SQL. The end user can perform complex tasks without specialized 
knowledge of computer languages because the sophisticated user interface is 
generally intuitive and reduces the work to mouse-clicks. The Help icon is also our 
friend! 

Data in an RDMS are stored in tables of columns and rows that look similar to a 
spreadsheet. The flat database (see Fig. 9) would be formatted as in Fig. 10, with each 
row representing a record and each column representing a field. The second table in 
Fig. 10 is related to the first table through the physician field. In this example (see Fig. 
10), all physician information is kept in a table separate from the patient data but can 
be quickly and easily accessed through the physician number link. For those who are 
new to Microsoft Access, the newer versions feature “wizards” or introductory videos 
that walk the user through the creation of tables and the linking process. 

Relational databases are extremely useful in situations that require the quick 
generation of attractive reports. The information in a table (see Fig. 10) can be used in 
multiple different reports. After the tables are linked, reports can be generated in a 
matter of seconds simply by selecting the fields desired in the report (Fig. 11). For the 
beginner, using the report wizard in Access is easy and definitely the wiser course to 
avoid frustration. Among other advantages, keeping tables up to date in relational 
databases makes it possible to present well-organized information in an attractive 
format for last-minute meetings or impromptu briefings. 

More personal uses for desktop relational databases are common. For instance, a 
nurse manager who keeps information about staff such as T-shirt size, birthdays, hire 
dates, awards, and so forth in a table in a relational database can quickly generate 
special-occasion reports for staff celebrations. Because tables are linked, data updates 
are easy and organization of information is efficient. Information needs to be entered 
only once in a relevant table to be available for any data manipulation thereafter. 

A benefit of relational databases that is not duplicated in spreadsheets is the 
ability to enforce integrity rules. The rules protect the validity of the data. For 
instance, if entity integrity is enforced, then every record will have its own specific 
identify and there will be no duplicated records. Referential integrity means that the 
user can define “primary” and “foreign” keys, which are fields in tables that act as 
links between tables. When properly defined, these keys prevent inconsistent 
deletions or updates. If a record is removed from one table, it will be removed from 
all tables, and if data are changed or added in one table, the change or addition will 
be reflected in all relevant tables or reports. 
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Fig. 11. Report in a relational database. The information in a table can be used in multiple 
different reports. After the tables are linked, reports can be generated in a matter of seconds 
simply by selecting the fields desired in the report. 
 
 
Perioperative RNs who are involved in research or quality improvement projects are 
probably frequently using spreadsheets. If so, they may have accumulated tens to 
hundreds of Excel files. At that point, the benefits of a relational database probably 
outweigh the burden of the extra time spent learning how to use them. Nurse 
managers are a second group who could realize benefits from learning how to use 
relational databases. If the training department in an interested nurse’s facility does 
not offer training in spreadsheet and relational database programs, most local 
community colleges and universities do so through continuing education courses. 
Furthermore, the abundance of online tutorials is likely to be adequate for getting 
started with either type of program. 

SUMMARY 

Although learning the applications described here should not be formidable, there will 
inevitably be some moments of frustration. Don’t give up. These tools will soon be 
part of general literacy, and their benefits will outweigh the temporary burden of 
learning. It may help put the project in perspective to remember the challenges faced 
as student nurses. Are these skills more difficult than mastering manual blood 
pressure monitoring or hearing heart murmurs for the first time? With a bit of 
practice, manipulating data can soon be as second-nature as taking blood pressures 
and auscultating chests. Eventually it will be fun, too. 
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