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Researchers analyse and present datasets after the
collection phase of studies. This step is most crucial as it
leads to the discussion on the entire report, depending on
the objective of the study. Nevertheless, researchers abide
great difficulties due to unawareness of statistical tools to
be used as per objective.! Different studies report that
many medical professionals are keen to learn statistical
tools. However, they start repulsing from them when they
encounter difficulties in analysis.l:2 This phobia may be
due to mathematical tabulation and interpretation of the
findings. Nevertheless, if researchers can learn the core
concept of statistical analysis it would help them
tremendously. All correct analyses are based on the
objective of the study. Guidelines of International
Committee of Medical Journals Editors (ICMJE), explains
the importance of acceptable reporting of statistics:
"Describe statistical methods with enough detail to enable
a knowledgeable reader with access to the original data to
verify the reported results."3

Types of Statistical Analyses:

Mainly, there are two types of analyses involved in
statistical findings. One is descriptive, another is inferential.
In descriptive statistics, researcher only describes the
findings of the collected data. Inferential statistics includes
methods to generalize data findings to the related
populations with certain level of confidence and assurance
of significance of results. It is necessary to consider some
sets of principles while conducting such statistical
computations. Researchers should also be cautious while
presenting such statistical analyses. In this article, the
considerations of descriptive statistics findings will be
under the pen. Inferential statistics will be mentioned in
subsequent articles of the 'Learning Research' series.

Descriptive Statistical Analysis:

Descriptive analyses are performed when the study
objective is involved in enhancing the reader's knowledge,
comprehension and application related to the research. The
phrasing of the study objective is pivotal. Objectives' exact
words are related to the study design and statistics. It
contains some of the related clues as defined in Bloom's
taxonomy.# Such as describe, identify, evaluate, examine,
design, review, show, measure etc. Strictly note that the
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verbs associate, relate, compare, predict, estimate etc. come
under the area of inferential statistical analysis. Statistical
technical terms should not be used in a nontechnical manner
such as "random", "normal," "significant," "correlations,"
and "sample."3 Nevertheless, if used, then these terms
should be elaborated in such a way that reader can
understand the scenario comfortably.

Descriptive analysis involves description of data in
terms of frequencies, proportions, mean, median, quartiles,
standard deviation, inter-quartiles range etc. Measurement
of these statistics depends on type of variables either to be
qualitative or quantitative. Qualitative variables are
categorical, characterized and attributable e.g. gender,
socio-economic status, pain level, treatment groups etc. On
the other hand quantitative variables are measurable,
continuous and numerical e.g. age, height, weight, pain
score etc.

Qualitative Variable Analysis:

When the data is qualitative in nature then
description of data should be done in terms of frequencies
and percentages. Usually, editor asks authors to share both
frequencies and percentages while writing the results.
Commonly used format of the same is writing the frequency
with percentages in parentheses or vice versa e.g.

"Prevalence of obesity was 1450 (30.1%) {men:
1030 (35.13%), women: 420 (22.28%)}."5

It should also be noted that researcher must not start
the sentence integers. If one has to start a sentence with a
figure, words should be used. Furthermore, if author is
transforming the description of proportions in fractional
forms then corresponding frequency should be given in
parentheses. An example of the same is:

"More than 80% respondents had known or heard
about Tetanus (n= 973). Regarding predisposing factors of
Tetanus infection, ... Majority of respondents had known or
heard about Rabies (n=973; 81%))."¢

The author must read the statistical analysis and data
description portion mentioned in "Instruction to Authors" of
the specific journal. In this section, editor provides details
that how many decimal places should be reported with
fractional integers.
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Quantitative Variable Analysis:

Basic descriptions of quantitative variables are
presented in terms of mean + standard deviation (SD). Note
that it must not be standard error (SE) of mean. Though,
when data is skewed then median with inter-quartile range
(IQR) is to be reported. It must be clear to the authors the
IQR is different from range. Range is a difference between
largest and smallest values in a set of values; differing IQR
is calculated based on quartiles of a given dataset.” There are
several methods to check skewness of the data. Nonetheless,
histogram and box plot are used for initial stage detection of
the same. If the histogram showed a "bell shaped" curve or
middle line in the box of box plot is at center of the box, then
variable is non-skewed (symmetric). If such mirror-image
pattern is not observed then variable is to be considered as
skewed (asymmetrical). Another arithmetical evidence for
detecting skewness is standard deviation. If it is at-most
three times of its mean, the variable is symmetric. The
variable would be considered as skewed if the standard
deviation is more than three times of its mean.

Graphical Representation of Data:

Tabular or graphical presentation of results is a great
asset that an author can use to present complicated and large
volumes of findings. The pie chart and bar chart are used to
present proportions and frequencies obtained for qualitative
data. Though, pie chart is not much preferable as it
represents one variable only. Also, with large number of
categories, the pie chart representation becomes quite vague.
The colours of the slice/bar of the chart must be light. Since,
most of the journals published graphs in black and white
colours. Thus, to distinguish diverse categories of the
variables, different pattern can be induced while drawing
them (Figure).8 Data labels must be given in terms of either
frequencies or percentages. Both X (horizontal) and Y
(vertical) axes must be labeled. The title of the figure should
be given beneath the graph. It should be detailed but concise.

Tabular Presentation of Data:

There are many formats for the tabular presentation.
Tables containing description of less than three variables are
usually not considered good for data presentation. Also,
tables having many cells with zero frequencies or having a
lot of categories with small number of counts should not be
displayed in articles. Too small and too large tables should
be avoided. The display of variable's names and categories
can be presented in two ways. Examples of presenting such
datasets are shown in Tables 1 and 2. Variable names should
be given in the first column. In second column, variable's
categories should be mentioned (Table-1).° Number of rows
of the first and second columns must be merged within
corresponding columns and should be equal to the number
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Table-1: Example of tabulated data presentation.

Total Area
M MCCn(%) AKUn (%)

None 67 63(64.5) 4
Class I-V 24 20(21.8) 4
Education* Class VI-VII 5 55.3) 0
Class IX-X 28 §6.4) -22
Class XI-XII 8 0¢0.0) -8
Graduate 64 2. -62
Employed* Yes 21 5(5) 16(16)

No 175 91(95) 34(84)

0-1 64 19(19) 45(45)
Number of 1-2 44 22(23) 22020
children 2-3 35 16(17) 19(19)
Breast feed® 34 20 15(16) 55)

>4 33 24(25) L))

0-1 43 24(25) 1919

1-2 33 14(14.6) 24(24)

Age of 2-3 38 1919.8) 19(19)

the Infants 3-4 (months) 4-5 28 1X13.5) 15(15)

5-6 19 99.3) 10010)

30 1%17.7) 13(13)

Sex of Male 119 61(63.5) 58(58)

the Infant Female 77 3536.5) 42(42)
Place of Home 45 41(42.7) 44

tirth of the Infart*  Hospital 151 5557.3) 96(96)
Delivery of Dai 40 38(38.5) 22

the infant Doctor 141 43(44.3) 93(93)
assisted by* T Midwife 15 15(15.6) (1))

of variable's categories. Another way of presentation is that
variable’s name and categories are given together in the first
column. It should be done in a manner that in one row the
name of the variable is given in bold format. Successive
rows below mention the categories of that variable in
normal text format (Table-2).10 In later columns statistics
for each category should be displayed in both types of
presentations. Each cell should contain both frequencies
with percentages in parentheses when describing
categorical variables. The mean + SD or median (IQR)
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Figure: Bar chart showing different patterns for diverse subcategories.
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Table-2: Example of tabulated data presentation using 4 columns.

Low GI High L Tvalue
BOL (mnin) 1634166 2144171 ol
REM labency (rin) 157 3+53. 8 153 4262 5 HE
TET frodn) 2a50+284 LR S R HE
TWT (min) 6142 6 7.845.1 WE
First half
Bleep efficiency (W) 92.3+57 00, 5k5, 8 NS
Arousal index (no )
BEM 11.584.7 114118 NE
WEEM DEEr 3 12784 & 0049
Total 99432 12944 6 0.04
8leep stage | (mm) 77453 T4t25 HE
Sleep dage Z (mam) 126.0£21.2 1384213 8 Ui
Bleep stape 3-4 (run) 1394100 14.2+7.4 HE
REM slegp (win) 2594100 20 5104 ik
Fecond hall
Eleap efficiency (34) 25.1£1 .6 91.7+7.8 NS
Aroasal index (noh)
REM 17.5+7 4 14.1£6.7 NE
HEEM 11.3£3.6 12 6643 HE
Tuokal 132442 13,7441 NE
Bleep dage 1 (nm) 121479 1434114 NS
Bleap stage 2 (mm) 16034219 153.5£20.0 NB
Sleep dage 3-4 (min) 11.5£14.0 T8 5 HE
REM sleep (mm) F5.4+100 36.81T7.8 HNE
Changes between [rst and second halves
Slesp efficiency (44) 28454 13486 ME
Arousal index (no./h)
REM S0L3 8 46899 W3
WEEM 17436 0444 8 M3
Total 344432 kT N2
Sleep stage 1 {min) 44044 6.9:11.6 W2
Flesp stage 2 ming 3344548 151427 5 M3
Slesp fage 3-4 (min) 12197 68471 N2
EEM sleey fmind 59.5+165 653213 8 N3

GI: Glycaemic index; SOL: Sleep Onset Latency; ROL: REM onset latency; SE:
Sleep Efficiency (the percentage ratio between total sleep time and time in bed);
NREM: Non-rapid eyes movement; REM: Rapid Eyes Movement, NS: Not
Signifiant (p > 0.05).

should be presented corresponding to quantitative variable.
Long phrases and abbreviations should be referred in
footnote of the table with the marking of symbols such as *,
T, 1 etc.10 The title should be given above the table.

Few words of caution must be shared with the
authors here. First, the authors must never repeat the study
findings in table or figures if already adequately mentioned
in the text of the article. A good researcher first reviews the
dataset and checks what can be best presented in figures or
tables. Later, the text is written accordingly. Authors need to
mention the tables and graphs in the main text of the article.
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