
This is the follow-up of the article on 'Descriptive

Statistics' by Mehwish Hussain which was published in the

July 2012 issue of JPMA.1 As mentioned in the previous

article the presentation of the results in a comprehensive

manner presents a challenge to many authors.  This is

because they might not be familiar with the statistical

concepts related to the presentation and interpretation of the

results.2,3 The inappropriate use of statistics and errors in the

presentation of statistical results has been reported

extensively in medical literature.4 A review of articles

published in psychology journals found that the error in

statistical reporting of the results was more common in low

impact factor journals as compared to high impact factor

journals.5 In a recent review of indexed journals from

Pakistan, it was found that there was a wrong use of

statistical test / analysis in 29% of the 80 articles reviewed.6

The purpose of this article is to present some

guidelines, along with some illustrative tables and graphs, to

facilitate the authors to present their results in an effective

manner. The first part of the article will present the basic

concepts of inferential statistics and the second part will

discuss some effective methods for presenting the statistical

output in tables and graphs. A more detailed presentation of

the common statistical errors in biomedical research articles is

given in the article by Lang7 and a comprehensive guideline

on how to report statistics in medicine is available in the book

by Lang and Secic for authors, editors, and reviewers.8

Basic Concepts:

One of the first things to consider is having an

adequate sample size and a representative sample in order

to confidently generalize the results of the study. This

requires that the desired objectives and outcomes are

clearly identified before the start of the study. The degree

of accuracy (margin of error) which is acceptable as well

as the confidence level (p-value) and the desired power for

the study must be specified to determine the required

sample size.2 There are different statistical

software/websites available for determining the required

sample size for different types of study designs and

specific conditions.9,10

The other important point to consider is regarding

which statistical tests are to be used for comparing the

outcomes between the different groups. Table-1 gives the

basic outline for choosing a statistical test depending upon

the type of input (grouping) and outcome variables.11

Categorical (Qualitative) variables are those which are

grouped into categories. These may be dichotomous (two

categories) or there may be more than two categories. These

variables can be nominal (e.g. ethnicity, gender) or ordinal

(e.g. education level, socioeconomic status).  They are

generally presented as percentages and it is important to

mention the absolute number (n) for the categorical variable

along with the percentage.12 The numerical (Quantitative)

variables are generally those variables that are measured or

have some associated numerical value e.g. height, weight,

age, parity or number of cigarettes smoked. These variables

are generally presented as mean ± standard deviation2 and

are considered as 'scale' data, in which the difference

between subsequent numbers is equal.
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Table-1: Statistical tests for different conditions - simplified version.

(For a more detailed description refer to the table given in BMJ's 'Statistics at Square One'11).

Outcome variable ('Dependent')

Categorical (Qualitative) Numerical (Quantitative)

Categorical (Qualitative) Two groups More than two groups Same sample (Two readings) Independent samples

Two groups Test of Proportions Chi-Square Paired t-test Students t-test

More than 

two groups Chi-Square ANOVA

Numerical (Quantitative) Logistic Regression (Regroup into two Correlation / Regression

categories if appropriate)*

*Or more specialized test such as 'Poisson Regression' may be required.
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Another statistical concept to consider is the use of

confidence intervals where appropriate, since most results

are based on samples, which can give varying results in

different samples.12,13 The appropriate epidemiological

measures of association must be used in accordance with the

type of study design being employed. Prevalence of a

disease or the risk factor can be ascertained only from a

cross-sectional study. The association between the risk

factor and outcome can be determined in the cross-sectional

or case control study designs by using the Odds Ratio. The

cohort study can determine the incidence of a disease which

can be compared between the exposed/non-exposed groups

using the Relative Risk/Risk Ratio.14 It is preferable to

report the 95 percent CI when using any of the

epidemiological measures of association.15

The p-value is the most widely used measure for

determining the statistical association between different

variables. It shows the chance of error if one was to state

that there is a difference/association between the

variables.15 The generally accepted cutoff value is p<0.05,

which means that there is less than 5% chance of being

wrong if the variables are determined to be associated with

each other. It is recommended that the exact p-value should

be reported instead of just stating it as p<0.05.13,16 The p-

values should generally be given up to two decimal places

e.g. 0.02 or 0.46, except when the values are less than 0.01,

then three decimal places may be used e.g. 0.006 or it can

be stated as p<0.01. Sometimes the statistical output gives

the p-value as '0.000' - this does not mean that there is zero

chance of error. It only shows that there is no significant

value up to the third decimal place - so it is preferable to

state the p-value as p<0.001 (instead of p= 0.000) when

there is no significant value up to the third decimal place.5

Presentation of Inferential Statistics:

The results section of an article presents the findings

of the study and is generally the main part of the paper that

is based extensively on the efforts of the investigators. So

there is generally some freedom to write this section as

comprehensively as possible. At the same time care should

be taken not to get overwhelmed and try to present all the

results that have been obtained from the study, as quoted by

Grewal17 "the fool collects facts, the wise selects them". It

is important to remember that the reader does not have the

time or the patience to sift through all the results output and

presenting too many tables or graphs may distract the

readers from the main message.  So care must be taken to

present only those results (both positive and negative) that

are related to the specific objectives/hypotheses of the

study. Any secondary findings or other relevant information

can be briefly mentioned in the article and made available

online in the electronic version of the journal if

applicable.12,16

Most journals limit the number of tables and

graphs/figures to a maximum of three to four per article.

Therefore it is important to carefully consider which

information is to be presented in the text, tables or graphs16

and also that the text should not just repeat all the

information that is shown in the tables and graphs.12,13 It is

recommended to present the main descriptive statistics in

the first paragraph of the results section16 and to present any

relevant demographic or baseline characteristics in the form

of a single table. The most important/significant findings of

the study can be presented in the form of one or two graphs

(if suitable), while the main statistical results can be

presented in one or two tables.17 The second paragraph of

the results section presents the main findings of the study as

well as reporting any negative findings that may be relevant.

The main findings from the tables and graphs can be

summarized in this paragraph as well. This paragraph can

be broken down into two to three smaller paragraphs if there

are different categories of results to be reported. The last

paragraph of the results section may be used to present any

further sub-analysis or multivariable analysis (if

applicable). The results should be presented in an objective

manner and the discussion on the findings should be left for

the discussion section.16

Tables and Graphs:

It is essential to keep the tables and graphs simple

and easy to understand from the readers' point of view.

There is a strong temptation to try and show all the results

in a tabulated form - but this is not advisable as it may

distract the reader from the main message.2Also care should

be taken not to submit the tables and graphs as obtained

from the statistical programmes. The tables and graphs

should be standalone (i.e. the reader should not have to refer

to the text to understand them) with a comprehensive title,

appropriate legends, and explanations for any abbreviations

used. The units of measurement for any laboratory or
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Table-2: Sample to show comparison of numerical and categorical

data in a table format

(Data is presented as mean ± SD for the numerical variables and n

(%) for the categorical variables).

Male (n=24) Female (n=16) P-value

Age (years) 38.8 ± 2.8 40.5 ± 2.4 0.06

BMI (kg/m2) 25.1 ± 2.1 22.9 ± 2.2 0.005**

Diabetes Mellitus 8 (33%) 5 (31%) 0.89

Physical Activity

Sedentary 4 (17%) 9 (56%) 0.01*

Moderate 8 (33%) 5 (31%)

Active 12 (50%) 2 (13%)

* Statistically significant at p<0.05.

** Statistically significant at p<0.01.



technical data should also be clearly shown.17 The exact p-

values should always be given as well as the statistical test

that was used should also be indicated in the footnote of the

table/graph. The significant p-values may be marked with

an asterisk (*) as appropriate.18

It is important to always give the relevant 'n' for all

the column or row subheadings as relevant. It is also

necessary to give the standard deviation (SD) values

wherever the mean is mentioned.2,13,18 This is demonstrated

in the second and third rows of Table-2. The general rule for

the number of decimal places for the mean and SD for

numerical data is that it should be just one more than how it

was measured for the original data.19 Categorical data is

generally presented as frequencies 'n' with the percentages

given in parentheses (%). It is recommended that the
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Figure-1: Sample showing comparison of categorical data using Bar charts.

Figure-2: Sample showing comparison of numerical data using Box plots.

Comparison of Mean Age of Employees by Level of Education 



percentages should not have any decimal places in them and

should be rounded off in whole numbers, especially if the

relevant 'n' is less than one hundred.20 All this is important

to avoid cluttering of numbers in the tables and figures to

make them more easily readable. Table-2 shows an example

of a table comparing numerical and categorical data

between two groups.

Three-dimensional graphs should be avoided, as

well as unnecessary gridlines on the graphs. The y-axis

values should always start from zero and if more than one

graph is being presented it is preferable to have the same

vertical scale for all the graphs (if presenting similar data).

It is also better to have wider scaling for the y-axis i.e.

instead of having the major tick marks at intervals of '5', it

may be better to have intervals of '10' or '20' as appropriate.

The values for the bars in the graphs may be given as 'data

labels' providing that they do not cause too much cluttering

of the graphs.21 The preferred graphical representation for

categorical data is the 'Bar Chart' as shown in Figure-1. 'Pie

charts' are not recommended for presenting the data in

scientific publications. Numerical data should not be

presented in the form of bar charts - instead box plots as

shown in Figure-2. Scatter plots may be used as appropriate

or the data may be better given in the form of a table.21

Summary:

The results are the most significant part of the article

since they represent the original work of the authors. It is

essential to apply the correct statistical tests. Data should be

presented in a comprehensive but simple manner that is

easily understandable by the general readership. Care

should be taken to keep the tables and graphs simple and

uncluttered. Also avoid duplication of the information in the

text and tables/graphs. The most important thing to keep in

consideration is that it is more relevant to present the main

findings rather than all the findings of the study.
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