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ABSTRACT

Statistics has always been ignored by both clinical researchers as well as journal editors. We undertook this study to find
out the quality of statistical reporting in some of the Indian journals. A sample of eight Indian medical and surgical journals
that publish original articles - Journal of Association of Physicians of India, Indian Pediatrics, Indian Journal of Surgery,
Indian Journal of Orthopedics, Indian Journal of Ophthalmology, Neurology India, Indian Journal of Dermatology, National
Medical Journal of India were chosen for the study. Only original studies were considered for analysis and were appraised for
quality of reporting of descriptive statistics and inferential statistics, sample size calculation, and correction for multiplicity
of statistical tests. A total of 415 original articles were identified during the specified period from all the eight journals.
Major findings include no mention about sample size calculation (199/415, 48%) and normality check a priori to the use of
parametric tests (140/415, 33.7 %), use of multiple statistical tests (ranging between 14 and 126 times) without adjusting
the P value (116/415, 28%), and no mention of confidence intervals at least for the primary endpoint (85/415, 20.5%).
To conclude, we found poor quality of statistical reporting in some of the Indian journals and considering the seriousness
of this issue, it is high time for both the researchers and journal editors to consult statistical experts, while the study is
being carried out and at the time of publishing the same, respectively.
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INTRODUCTION

Statistics plays a key role in designing a study and also in the
analysis and interpretation of study results. Most medical
researchers have a faint knowledge about basic statistics,
which leads to poor quality of statistical reporting. As
regards to the publication, statistics performed by the author
unguided by trained statistician coupled with no proof
check from the publisher as well, increases the chance of
errors."?l Moreover, the use of statistical test in original
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articles has increased considerably with the availability of
more sophisticated tests.”! Most readers assume that when
an article is published it has been scrutinized in every aspect
including statistical methods. Unfortunately, this is not so.
Studies in the past have shown that only a few journals
have statistical reviewing policies and out of these only
10% have written guidelines on statistical reporting.*“ It
is unethical to use inappropriate statistical method for data
analysis.'! Furthermore, certain basic statistical measures
in any original research article have to be represented in
specified conventional manner. It has been reported that
almost 50% of medical literature has statistical flaws.”
Studies from other parts of the world indicate that statistical
errors or underreporting in journals varied from 28% to
78% P13 and only 10~60% of papers submitted to a journal
were statistically acceptable.” Considering the increasing
number of journals published from India, this study is
envisaged to study the statistical errors (both misuse and
underreporting) in a sample of eight Indian medical and
surgical journals over a period of 2 years.
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METHODS

The study was conducted from July to November 2011.
Eight Indian medical and surgical journals associated with
any of the professional bodies that publish original articles
and which are widely read and peer-reviewed had been
selected for the study. All original articles that were published
in these journals over a period of 2 years (2005 and 2006)
were retrieved from their respective journal websites viz.
Journal of Association of Physicians of India - http://
www.japi.org/previous_issue.html, Indian Pediatrics - h
ttp:/ /www.indianpediatrics.net/jafe.htm, Indian Journal
of Sutgery - http://wwwbioline.otgbr/tocrid = is, Indian
Journal of Orthopedics - http://www.ijoonline.com/
backissues.asp, Indian Journal of Ophthalmology - http://
www.ijo.in/backissues.asp, Neurology India - http://
www.neurologyindia.com/backissues.asp, Indian Journal
of Dermatology - http://www.e-ijd.org/backissues.asp,
National Medical Journal of India - http://www.amjiin/
archives/All-Archives/archives-volume-22.asp. Only original
studies were considered for analysis. Short communications,
research letters and letter to editors were not taken into
account. All these articles were appraised for quality of
reporting descriptive and inferential statistics. Descriptive
statistics was evaluated by mean, median or frequency with
the central tendencies. Inferential statistics was evaluated on
the basis of reporting of assumptions of statistical tests and
inappropriateness of statistical tests. Appropriate method
of descriptive statistics of ratio and interval data following
the normal distribution is mean (standard deviation [SD]) or
mean + SD For ordinal data and for ratio and interval data
not following the normal distribution, appropriate descriptive
statistics is median and interquartile range and for nominal
data, frequency and percentage are appropriate. Appropriate
statistical tests are selected on the basis of aim of the study
and types of data. Once the statistical test is selected, all
the assumptions for that particular statistical test should be
checked before applying the test. Statements about method of
randomization sequence generation, sample size calculation,
and hypothesis in case of randomized controlled studies,
confidence intervals, total number of times statistical analyses
were performed and whether any measures have been taken
care to prevent or ameliorate the inflation of P value were
some of the additional measures that were looked at.

RESULTS
Demographics
A total of 415 original articles were identified during the

specified period from all the 8 journals. Of these, 195 (47%)
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were published in the year 2005 and the remaining (53%)
in the year 2000.

Statistical reporting

Figure 1 displays the summarized findings of the key
statistical parameters of the assessed journals in the
respective years. Major findings include no mention about
sample size calculation (199/415, 48%), not mentioning
the normality check prior to parametric tests (140/415,
33.7%), use of multiple statistical tests (ranging between
14 and 126 times) without adjusting the P value (116/415,
28%), and no mention of confidence intervals at least for
the primary endpoint (85/415, 20.5%). The proportion of
journal articles mentioning each of the different statistical
parameters is represented in Table 1.

One article each had the following errors: Mention on the
statistical tests in the methods without mentioning any
significant values in the results or discussion section; only
the significance value (P value) was mentioned without
mentioning the name of the statistical test employed;
P value has been mentioned as 1.3 (maximum P value is
1.0); Student’s # and ANOVA tests were used to assess
correlation; linear regression was employed for a categorical
outcome variable.

DISCUSSION

Statistics is a double-edged sword. When used appropriately,
we arrive at correct conclusions but at the same time,

O Failure to report ClI l Two group tests for 3 or more groups

O Unpaired tests for paired data 1 se of mean for categorical data
H Failure to mention method of randomization

O Not mentioned sample size calculation
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Figure 1: Summary of key findings of statistical errors in 2005
(n=195) and 2006 (z = 220)
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Table 1: Assessment of statistical reporting in the Indian journals

Findings 2005 2006

IJS IJO JOrtho IJD JAPI NMJI NI IP IJS IJO IJOrtho IJD JAPI NMJI NI IP
No formal sample size calculation mentioned 5 3 5 7 7 - 9 4 20 22 42 19 41 11 1 2
Failure to mention about the underlying hypothesis 7 7 5 7 6 - 7 6 18 21 42 19 41 - 1 2
In case of RCT’s, failed to mention about method 2 1 - 2 - - -3 - - - 1 - - - 2
of generation of random sequence
In non-RCT’s, failed to check statistically the baseline 1 2 2 4 - - - - 20 22 42 - 1 - - -
characteristics
Check of baseline characteristics was performed 2 - - 2 1 - - 4 - 1 - 1 - - 1 1
ina RCT
Statistical test for baseline were not appropriate 2 1 - 5 - - - - -1 - - - - 1 -
Use of mean (SD) for ordinal data 2 2 - - - - 1 - - 15 1 - - - -1
SE instead of mentioning SD 1 1 - 2 - - - - - 15 1 - 2 - 1 1
Failure to define + 4 10 1 1 2 - 10 3 - 15 2 - - - -1
Parametric data used for ordinal data 2 - - 1 - - - - 1 8 1 2 1 11
Unpaired test for paired data 2 1 - - - - -1 5 1 1 2 1 1 1
In case of paired data studies, no mention of within 2 - - 3 - 1 - 4 - 2 - - 5 - 11

pair changes in group means

In case of use of any parametric tests, assumption 5 10 5
that normal distribution was met was not mentioned
Multiple comparison was performed without taking 7 1 1

into account inflation of type 1 error

Two group test was employed for 3 or more group 1 2 -
studies

In case of Chi-square studies, when numbers are 3 1 1

very small, Yates correction has not been used

Use of Chi-square when expected number in any 1 - -

cellis <5

Use of correlation for comparing different methods - 3 -

of measurement

Failure to define number of tails 7 N 1

Failure to report exact P value 2 5 3
Failure to report Cl at least for the primary endpoint 5 8 2
In case of group comparisons, failure to report Cl 4 3 1

for each group independently

Complete information in the table is absent 1 -

No mention about measure of variability in the 1 1 -

graph

Total number of original articles assessed 15 26 36

3 9 6 714 - 12 2 3 19 7 19 16
3 - - - - -1 1 1 4 1 2 1
4 2 1 31 - 4 2 3 16 3 14 1
2 1 - 41 - 2 1 2 5 1 14 1
- - - - -1 1 1 2 1 71
8 10 6 1612 5 14 6 4 28 7 2618
8 - 61 5 18 6 6 29 6 2817
8 8 1 1013 5 6 1 4 12 1 2

6 3 - 56 3 1 1 3 3 1 2 4

- - - - 17 3 18 2 29 1

- - - - - - 3 - -1 - 25
17 36 14 3318 20 23 42 22 41 11 40 21

SD=Standard deviation, RCT=Randomized controlled trial, IJS=Indian Journal of Surgery, IJO=Indian Journal of Ophthalmology, IJD=Indian
Journal of Dermatology, JAPI=Journal of Association of Physicians of India, NMJI=National Medical Journal of India, NI=Neurology India,
IP=Indian Pediatrics, IJOrtho=Indian Journal of Orthopaedics, SD=Standard deviation, SE=Standard error, CI=Confidence interval

misuse of statistics may distort the results. In the present
study, we found that statistics has been inappropriately
used/pootrly reported in many of the important
parameters that are crucial for the interpretation of the
findings in renowned, widely read Indian journals. As the
practice of medicine in the current situation is mainly
based on evidence, this may lead to wrong implementation
of an ineffective therapy or cloud the judgment of safety
ot tolerability issues of a drug/device and mislead other
scientific researchers.

Researchers have to be adequately trained in the application
of statistics for biomedical research. Further journals need
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to have appropriate statistical reviewing policy guidelines
as suggested by one of our previous studies, which
identified only one-tenth of the journals in India with laid
down policies."! Furthermore, the journal editor should
make sure that all the original articles are being screened
for statistical reporting quality by a trained biostatistician
whilst preventing nearly 40% of the errors as shown by
Lukic and Marusic.!"” Many journals from the West have
quoted various statistical practice guidelines that can be
incorporated in Indian journals. Furthermore, a statistical
checklist can be circulated among peer reviewers of the
concerned manuscript to check for appropriateness of the
statistical tests.
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The study is limited in just assessing the reporting quality
from published article and not contacting the author for
the unpublished details; although few studies have used
complex statistical tools, we did not try to evaluate whether
their assumptions have been checked. To conclude, we
found poor quality of statistical reporting in some of the
Indian journals and considering the seriousness of this
issue, it is high time for both the researcher and journal
editors to consult statistical experts, while the study is being
carried out and at the time of publishing the same.

REFERENCES

1. Ercan |, Yazici B, Yang Y, Ozkaya G, Cangur S, Ediz B, et al.
Misusage of statistics in medical research. Eur J Gen Med
2007;4:128-34.

2. Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical
guidelines for contributors to medical journals. Br Med J (Clin Res
Ed) 1983;286:1489-93.

3. Wang Q, Zhang B. Research design and statistical methods in
Chinese medical journals. JAMA 1998;280:283-5.

4. George SL. Statistics in medical journals: a survey of current policies
and proposals for editors. Med Pediatr Oncol 1985;13:109-12.

5. Goodman SN, Altman DG, George SL. Statistical reviewing
policies of medical journals: caveat lector? J Gen Intern Med
1998;13:753-6.

“Quick Response Code” link for full text articles

6. Katz KA, Crawford GH, Lu DW, Kantor J, Margolis DJ. Statistical
reviewing policies in dermatology journals: results of a questionnaire
survey of editors. J Am Acad Dermatol 2004;51:234-40.

7. Altman DG, Bland JM. Improving doctors’ understanding of
statistics. J R Stat Soc Ser A 1991;154:223-67.

8. Welch GE 2™, Gabbe SG. Review of statistics usage in the
American Journal of Obstetrics and Gynecology. Am J Obstet
Gynecol 1996;175:1138-41.

9. Morris RW. A statistical study of papers in the Journal of Bone and
Joint Surgery [BR] 1984. J Bone Joint Surg Br 1988;70:242-6.

10. Altman DG. Poor-quality medical research: what can journals do?
JAMA 2002;287:2765-7.

11. Jaykaran, Yadav P. Quality of reporting statistics in two Indian
pharmacology journals. J Pharmacol Pharmacother 2011;2:85-9.

12. YimKH, Nahm FS, Han KA, Park SY. Analysis of statistical methods
and errors in the articles published in the Korean journal of pain.
Korean J Pain 2010;23:35-41.

13. Altman DG. Statistical reviewing for medical journals. Stat Med
1998;17:2661-74.

14. Kannan S, Deshpande SP, Gogtay NJ, Thatte UM. Policy of
reviewing statistics in Indian medical and surgical journals.
J Pharmacol Pharmacother 2013;4:139-40.

15. Lukic IK, Marusic M. Appointment of statistical editor and quality of
statistics in a small medical journal. Croat Med J 2001;42:500-3.

How to cite this article: Sridharan K, Gowri S. Reporting quality of
statistics in Indian journals: Analysis of articles over a period of two
years. J Sci Res 2015;4:10-3.

Source of Support: Nil, Conflict of Interest: None declared

applications.

The journal issue has a unique new feature for reaching to the journal’s website without typing a single letter. Each article on its first page has
a “Quick Response Code”. Using any mobile or other hand-held device with camera and GPRS/other internet source, one can reach to the full
text of that particular article on the journal's website. Start a QR-code reading software (see list of free applications from http://tinyurl.com/
yzlh2tc) and point the camera to the QR-code printed in the journal. It will automatically take you to the HTIVL full text of that article. One can
also use a desktop or laptop with web camera for similar functionality. See http://tinyurl.com/2bw7fn3 or http://tinyurl.com/3ysr3me for the free
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