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Data presentation

 Shengping Yang PhD

 Statistics Column

	 There are many ways to present the data of 
your study in a report. Depending on the objective of 
your study and the types of data you have collected, 
you can use figures, tables, and text to present your 
results. In general, figures and tables provide clear 
and concise ways to present complex relationships, 
patterns, and trends. Tables are more appropriate 
when precise numerical value comparisons are the 
focus of the report, while figures are more appropriate 
when trend, pattern, and complex associations exist. 
In the meantime, text can be used to present small 
amounts of data with simple structures. 

	 There are many forms of figures, including 
graphs, charts, photos, maps, etc. When used appro-
priately, they can effectively convey a large amount of 
information without having to clutter up the text. For 
example, a flow chart can be used to depict the whole 
structure of a study, e.g., the sequence of patient en-
rollment, eligibility assessment, inclusion and exclu-
sion evaluations, patient randomization (if treatments 
were received), and also follow up, etc. In fact, a flow 
chart is most effective when the study design is com-
plex.

	 Bar charts have been widely used in illustrat-
ing the relationship between a categorical (nominal or 
ordinal) independent variable and a dependent quan-
titative variable (e.g., weight, blood pressure, etc.), 
which is naturally measured as a number. Bar charts 
can be horizontal or vertical. For a horizontal bar chart, 
the categorical variable is placed on the horizontal x-
axis; thus each bar represents one category of that 
variable. The height of the bar represents the value of 
the corresponding category. Figure 1 is a demonstra-
tion of how to use a bar chart to compare the differ-
ence of ethnicity on a quantitative variable. By plac-
ing ethnicity, which is a categorical variable, on the 
horizontal x-axis, we can visually compare the value 
of the quantitative variable across ethnic groups. 

	 Bar charts can also be used for presenting 
more complex comparisons. In the above example, if 
we were to present males and females separately in 
each ethnic group, then a grouped bar chart can be 
used with two bars representing males and females 
within each ethnic group (see Figure 2). 

	 A quality improvement project has collected information on patients with hypertension 
in a demonstration clinic. How should the data be presented?
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	 In situations in which both the independent 
and dependent variables are quantitative variables, 
a scatter plot would be a good choice to present the 
data. Scatter plots can demonstrate various kinds of 
relationships between two variables, e.g., the positive 
or negative linear correlation, as well as more com-
plex non-linear relationship. Very often, the indepen-
dent variable is placed on the horizontal x-axis and 
the dependent variable on the vertical y-axis. Figure 3 
demonstrates the relationships between age and an-
other quantitative variable using a scatter plot. Some-
times a line of best fit can be superimposed on the 
plot to help visualize the relationship between the two 
variables. And scatter plots become especially pow-
erful and convenient when the relationship between 
the two variables is not linear. 

	 A boxplot is a convenient way to depict quan-
titative variables through their quartiles. Without hav-
ing to make any distribution assumptions, a boxplot 
can display the degree of dispersion and/or skewness 
of the data. In addition, a boxplot can also help iden-
tify outliers. Figure 4 is an example of a boxplot. The 
bottom and top of the box are the first and third quar-
tiles, and the band inside the box is the median. Also, 
the low and high ends of the whiskers are the lowest 
value within 1.5 Inter Quartile Range (third quartile 
minus first quartile; IQR) of the first quartile, and the 
highest value within 1.5 IQR of the third quartile, re-
spectively. In addition, the observation above the high 
end of the whisker for the severe condition is a poten-
tial outlier.

	 Although less popular, a pie chart provides 
a simple way to graphically present the relative pro-
portion of mutually exclusive categories. However, it 
should be mentioned that a pie chart is more meaning-
ful when the sum of all categories adds up to 100%, 
and small categories are properly combined. Still, one 
disadvantage of a pie chart is that it is less effective 
in making comparisons. For example, in Figure 5, it is 
hard to visually compare the size of the two slices in 
green and blue. 

	 Tables are used primarily to present raw data, 
summary statistics, and derived statistics. A one-way 
frequency table is commonly used to show how fre-
quently the values of a variable occur in a data set. 
When needed, tables can be expanded to two-way or 
even multi-way tables to allow for in-depth data analy-
sis.
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	 When the interpretation of the absolute num-
bers in a one-way frequency table is not intuitive, add-
ing a second column to show the percentage distribu-
tions of the numbers is a good idea. A two-way table 
allows organizing data for two variables at the same 
time. For example, Table 1 is a simple form of a two-
way contingency table, and it allows us to see that 
there are more females than males in the study, and 
more females had severe conditions than did males. 
However, in order to make a conclusion on whether 
females are more likely to have severe conditions, a 
formal statistical test has to be performed.

	 Tables can also be used to present statistical 
test results including p-values. For example, results 
for testing whether gender, ethnicity, and age group 
are associated with high blood pressure (dichoto-
mized) can be presented in a single table. Based on 
the p-values calculated, it is straight forward to make 
comparisons and conclusions. 

	 There are many advantages of using figures 
or tables to present your results. However, it is impor-
tant to understand that figures and tables are most 
effective when used properly, and every figure and 
table included in a report has to be referred to in the 
text. Therefore, careful consideration should be taken 
to ensure that figures, tables, and text are appropri-
ately used, so that your results are presented in a way 
that is easily understandable by your readers.

Table 1. Patient condition by gender
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Mild Moderate Severe Total
Males 35 43 23 101

Females 55 44 33 132
Totals 90 87 56 233
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