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Descriptive statistics
Use these tools to analyze data vital to
practice-improvement projects.
By Brian Conner, PhD, RN, CNE, and Emily Johnson, PhD

Editor’s note: This article is
part of an ongoing series
about basic research concepts. Go to americannurse
today.com to read previous
articles.

HOW MANY TIMES have

you said (or heard), “Statistics are too complicated”? A significant percentage of graduate students
and nurses in clinical
practice report feeling
anxious when working
with statistics. And although some
statistical analysis is pretty complicated, you don’t need a doctoral
degree to understand and use descriptive statistics.

What are descriptive statistics?
Descriptive statistics are just what
they sound like—analyses that summarize, describe, and allow for the
presentation of data in ways that
make them easier to understand.
They help us understand and describe the aspects of a specific set
of data by providing brief observations and summaries about the
sample, which can help identify
patterns. The summaries typically
involve quantitative data and visuals such as graphs and charts.
Sometimes, descriptive statistics
are the only analyses completed in
a research or evidence-based practice study; however, they don’t typically help us reach conclusions
about hypotheses. Instead, they’re
used as preliminary data, which can
provide the foundation for future
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research by defining initial problems or identifying essential analyses in more complex investigations.

Common descriptive statistics
The most common types of descriptive statistics are the measures
of central tendency (mean, median,

What to do with
outliers
When analyzing descriptive statistics, watch for outliers. These data
points are distant from the majority
of observations and may be the result of measurement error, coding
error, or extreme variability in an
observation. In addition to visually
perusing data for outliers, you can
identify them using graphical display and complex modeling. Depending on the number of outliers,
they’re either statistically transformed (using a complex statistical
formula to balance all variable values) or excluded from the data set.
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and mode) that are used
in most levels of math,
research, evidence-based
practice, and quality improvement. These measures describe the central
portion of frequency distribution for a data set.
The most familiar of
these is the mean, or average, which most people
use and understand. It’s
calculated by adding the
sum of values in the data
and dividing by the total
number of observations.
The median is a number found
at the exact middle of a set of data.
If there are two numbers at the
middle of the data set (which occurs when there is an even number
of data points), these two numbers
are averaged to identify the median.
It’s typically used to describe a data
set that has extreme outliers (very
low or very high numbers, distant
from the majority of data points), in
which case the mean will not accurately represent the data. (See What
to do with outliers.) To calculate a
mean or median, data must be
quantitative/continuous (have an infinite number of possibilities).
The mode represents the most
frequently occurring number or
item in a data set. Some data sets
have more than one mode, making
them bimodal (two modes) or multimodal (more than two modes).
The mode can be calculated with
data that are quantitative/continuous or qualitative/categorical (have
a finite number of categories or
AmericanNurseToday.com

Other variability measures
Standard deviation, variance, and quartile can be used in addition to range to
measure variability of data.
Standard deviation is the average distance of each data point from the mean
of the data set. It’s calculated by taking the square root of the sum of all numbers
minus the mean (squared) and dividing by one less than the number of values. For
example, in a data set of five systolic blood pressures of 125, 128, 142, 145, and 150,
the mean would be 138, based on this calculation: (125+128+142+145+150)/5. The
standard deviation would be 10.9, based on this calculation: √(((125-138)2 + (128138)2 + (142-138)2 + (145-138)2 + (150-138)2)/(5-1)), indicating that there’s not a
large dispersion in this set of systolic measures. (Don’t worry about the complexity of the formula; you can enter the data points in a free standard deviation tool
that does the calculation for you: calculator.net/standard-deviation-calculator.html.
The formula is here to illustrate the point.)
The variance also describes the variation of data points from the mean, but
it’s affected by outliers. If the standard deviation and variance are large, the
spread of data points in the data set also is large; however, if the standard deviation and variance are small, most data points are close to the mean. Whether
standard deviation and variance are determined to be small or large depends on
the range of data. For example, in data with a range of 5, a standard deviation of
4 would be large; however, in data with a range of 10,000, a standard deviation of
4 would be small.
A quartile (q) consists of three points, q1 (lower), q2 (median), and q3 (upper),
that divide a list of numbers into four equal categories. When using quartiles, you
can identify the interquartile range (q3-q1), which describes the middle part of
the data set.
Range, standard deviation, variance, and quartiles are all used with quantitative/
continuous data, but they can’t be used to analyze qualitative/categorical data.

Snapshot of aggregate data

groups, such as sex, race, or education level). The mode is the only
measure of central tendency that
can be analyzed with qualitative/
categorical data.

Less common descriptive
statistics
Measures of variability or dispersion
are less common descriptive statistics, but they’re still important because they describe the spread of
values across a data set. Although
the central tendency of data is vital,
the range of values (the difference
between the maximum and minimum values in the data) also may be
important to note. The range not only sets boundaries for your data set
and indicates the spread, but it also
can identify errors in the data. For
example, if you have a data set with
a diastolic blood pressure range of
230 (highest diastolic value) to 25
(lowest diastolic value) = 205 (range),
an error probably exists in your data
because the values of 230 and 25
aren’t valid blood pressure measures
in most studies. Other measures of

This snapshot represents pre- and postintervention data in a clinic’s program to reduce glycated hemoglobin (HbA1c) levels and
body mass index (BMI) in patients with diabetes.
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Statistical analysis examples
This table illustrates examples of statistical analysis using the information in Snapshot of aggregate data. Based on this analysis, the
intervention appears to be successful in reducing the percentage of patients with uncontrolled diabetes (HbA1c > 7), average
patient glycated hemoglobin (HbA1c) levels, and body mass index (BMI). A larger sample of patients will yield results applicable to
larger populations.
Central tendency measures

Variability measures

Summary

Patient outcome

Mean**

Median

Standard deviation

Range

% patients with
HbA1c > 7
(continuous variable)

*Average % of
patients with
uncontrolled diabetes
Preintervention:
9/10 (90%)
Postintervention:
5/10 (50%)

N/A

N/A

N/A

HbA1c level
(continuous variable)
[D2 – D11]
[F2 – F11]

*Average HbA1c
Preintervention:
((sum of D2 to D11)/
10) = 7.96
Postintervention:
((sum of F2 to F11)/
10) = 7.5
**Can calculate mean
by gender and age.
Age categories are
constructed based on
ages in the sample.
For example, 10-year
age groups would be
used in this sample
because ages range
from 42-81 years. This
will help identify
demographic groups to
target for improvement.

*If data has
outliers, median
will show a more
accurate overview
of patient HbA1c

*Standard deviation
or variance will
identify spread of
HbA1c increase or
decrease.

Preintervention: 7.65

Preintervention: 1.4

Postintervention: 7.0

Postintervention: 1.4

*Identify outliers.
• Average HbA1c decreased
If no outliers,
from 7.96 to 7.5.
range will illustrate • There appears to be an
how close together
outlier in this data (patient 10);
HbA1c levels are
preintervention, HbA1c levels
in patient samples.
range from 6.8 to 8.2, but
Preintervention
patient 10 is 11.8, which may
(D11-D5): 5
have slightly skewed the
averages.
Postintervention
• The median HbA1c is lower
(F11-F5): 4.9
in postintervention data.
• The standard deviation and
range are similar in the preand postintervention data,
illustrating that HbA1c levels
don’t vary much from the mean
from pre- to postintervention.
• A larger sample size may
decrease the standard
deviation and range.

% patients with uncontrolled
diabetes decreased
from 90% to 50%.

*All measures should be calculated pre- and postintervention by month to compare patient outcomes.
**All means should be calculated by age categories and gender to identify demographic groups to target for additional intervention.

These two figures illustrate how statistical analysis can be visually displayed. This is a small snapshot; a quality-improvement
project would include more patient observations.

Figure 1:
HbA1c average pre- to postintervention

Figure 2:
BMI average pre- to postintervention
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variability include standard deviation,
variance, and quartiles. (See Other
variability measures.)

Practical application of
descriptive statistics
To put all of this information into
perspective, here’s an example of
how these measures can be used
in a clinical setting.
A rural primary care clinic has a
high percentage of patients with
diabetes whose glycated hemoglobin (HbA1c) levels are greater
than 7% (uncontrolled HbA1c) and
body mass index (BMI) is over 30.
The clinic implements a 9-month
quality-improvement initiative to
lower these numbers. The initiative
includes a wellness education program focused on exercise, healthy
eating, and understanding the importance of regular blood glucose
monitoring. Before implementing
the program, the clinic collects 3
months of aggregate data (3, 6,

and 9 months before the intervention) for all patients with diabetes
in the clinic, including HbA1c levels, BMIs, and patients with uncontrolled HbA1c. Gender and age
also are collected. The clinic then
collects the same data 3, 6, and 9
months after implementation of the
program. (See Snapshot of aggregate data.) Because of the different types of data collected, different measures of central tendency
and variability can help describe
outcomes. (See Statistical analysis
examples.)

Implications for practice
Nurses are increasingly asked to
participate and lead evidence-based
practice and quality-improvement
projects. Many healthcare organizations, including those aspiring to or
holding Magnet® recognition from
the American Nurses Credentialing
Center, require that nurses take part
in these activities to achieve higher

levels of professional development
within clinical ladder programs.
Nurses can and should learn how
to use descriptive statistics to analyze and depict vital data related to
practice-improvement projects.
Brian Conner is adjunct faculty at the School of Nursing and Health Sciences for Simmons College in
Boston, Massachusetts. Emily Johnson is an assistant
professor at the Medical University of South Carolina
College of Nursing in Charleston.
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American Nurses Association’s
official journal receives

3 ASHPE awards
We are honored to announce that American Nurse Today
has received three ASHPE awards in 2017
Silver Award for Best Cover:
Photo Category: How to help human trafficking victims
(January 15, 2016)
Silver Award for Best Cover:
Computer-Generated Category:
Carbon Monoxide Poisoning (September 15, 2016)
Silver Award for Best How-To Article Category:
How to recognize delirium in pediatric patients (May 15, 2016)

ASHPE is committed to:
• fostering the highest
ethical standards in
management; • rewarding excellence in publications development and
editorial performance;
• and serving as an authority on evolving trends
in the healthcare publishing sector.

American Nurse Today has a long history of ASPHE awards dating
back to the launch of the journal, and we are thrilled
that YOUR journal continues to be recognized by experts in the
healthcare publishing field.
ANA members and subscribers can depend on the journal’s
high-quality clinical and practical content combined with our
award-winning graphics to continue to inform and educate
nurses across the country.
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