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ABSTRACT
Introduction: Biostatistics plays a key role in planning, conduct, 
analysis and reporting of a research. Teaching biostatistics and 
research methodology is often considered as a difficult task to 
medical students. The present study was undertaken to evaluate 
the cognition, comprehension and application of biostatistics in 
research in the 1st year postgraduate medical students.

Materials and methods: A predesigned and pretested 
questionnaire was used to collect data regarding knowledge 
and application of biostatistics from 65 postgraduate students 
registered. A series of 10 lectures were taken on various 
topics of biostatistics and research methodology. All students 
were subjected to Multiple Choice Questions covering all the 
topics before the 1st lecture and after the 10th lecture. Mean 
knowledge score was calculated and data were analyzed.

Results: Only 16.92% students had publication, 35.38% 
students have presented a paper/poster in any national or 
international conference while only 10.76% students have 
participated in any research methodology workshop. A total of 
63.07% students said that they were aware of importance of 
biostatistics in research, 50.76% students said that they were 
having some knowledge of biostatistics. A total of 60% students 
have consulted statistician regarding the study while 23.07% 
students have attempted statistical analysis on their own. A 
total of 33.84% students are familiar with the use of MS-EXCEL 
spreadsheet. There was statistically significant improvement 
seen in the mean knowledge score of the students after the 
lectures in comparison to the mean knowledge score before 
the lectures.

Conclusion: Considering the fruitful outcome of structured 
training program in biostatistics, there is a need for provision 
of formal training in biostatistics to postgraduate students in all 
medical colleges. Capacity building initiative in this domain is 
the need of the hour. 
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INTRODUCTION

Biostatistics can be defined as “The science of statistics 
applied to the analysis of biologic or medical data”. It is 
an integral part of clinical research process and plays a 
crucial role in planning, conduct, analysis, and reporting 
of clinical trial.1 Biostatistics includes epidemiology, 
design and analysis of clinical trials in human and 
veterinary medicine, population genetics, biological 
sequence analysis, ecology, etc. People who are working 
in scientific research, in order to share their work with the 
scientific community, find it mandatory to apply concepts 
of biostatistics into their work.2

In a medical education system, health research 
training is a fundamental and essential component.3 In 
recent times, health institutions in South Asia are getting 
more apprehension about lack of research activities 
among medical students and because of this there is 
increase in academic research programs among medical 
professionals in these countries. Numerous guidelines 
and policies have been formulated and implemented 
like including compulsory and optional research 
assignments, inclusion of student sections in indexed 
journals, organizing scientific conferences especially for 
students, shaping of medical prospectus and curriculum 
to assimilate capacity building programs for research 
and organization of workshops on different aspect of 
research.4-6

A good understanding of biostat ist ics and 
epidemiology can improve clinical decision-making, 
program evaluation and medical research with regard 
to both individuals and groups of people.7 In more 
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than 500 medical colleges across the country, several 
dissertation and research are being completed which 
require application of biostatistics ranging from simple 
descriptive analysis to complicated, multifactorial 
comparisons, and correlations. The postgraduate medical 
student very rarely performs the statistical analysis by 
himself, mostly done by a qualified statistician. Thus, the 
present study was undertaken to evaluate the cognition, 
comprehension and application of biostatistics in research 
in the 1st year postgraduate students of Mahatma Gandhi 
Medical College, Jaipur.

AIMS AND OBJECTIVES

•	 To evaluate the cognition, comprehension and 
application of biostatistics in research for the 1st year 
postgraduate medical student. 

•	 To evaluate the effectiveness of training in biostatistics 
for the postgraduate medical students.

MATERIALS AND METHODS

The present study was carried out among 1st year 
postgraduate medical students who were admitted to the 
Doctor of Medicine (MD)/Master of Surgery (MS) course 
at Mahatma Gandhi University of Medical Sciences and 
Technology, Jaipur, from October 2015 to December 2015. 
The study was approved by the Institute Review Board. 

A total 65 postgraduate students participated in 
the study. A predesigned and pretested validated 
questionnaire was used to collect the information 
regarding the level of knowledge of biostatistics and 
research, understanding and its application in design and 
conduct of the research protocol, involvement in research 
other than dissertation, presentation of paper/poster in 
national or international conferences and involvement 
in workshops. The questionnaire was subjected to a 
thorough peer review by four senior faculties of various 
specialities of the medical college. The questionnaire 
was also piloted among 10 postgraduate students and 
modified as per the suggestions obtained.

A series of 10 lectures were taken on biostatistics by 
the faculty member from October 2015 to December 2015, 
twice a week, on every Wednesday and Friday, on the  
following topics:
•	 Introduction, variables, types of variables, data 

presentation
•	 Normal distribution curve, measures of central 

tendency, measures of dispersion
•	 Sampling, types of sampling, estimation of sample 

size
•	 Types of epidemiological studies, descriptive 

epidemiology

•	 Case control and cohort study
•	 Randomized controlled trial
•	 Tests of significance:

-- Chi-square test
-- Unpaired and paired t-test
-- ANOVA

•	 Correlation and regression
•	 Sensitivity, specificity, positive predictive value (PPV), 

negative predictive value (NPV).
•	 Use of computers in biostatistics: Microsoft Excel 

and SPSS.
All students were subjected to Multiple Choice 

Questions covering all the topics before the 1st lecture 
and after the 10th lecture to evaluate the knowledge and 
application of biostatistics in research. For every student, 
the percentage of correct multiple choice answers was 
calculated as a representative of knowledge score.

The data were entered in Microsoft Office Excel sheet, 
paired t-test was used to compare the mean knowledge 
attitude scores before and after the lectures. A p value 
less than 0.05 was considered to be statistically significant. 

RESULTS

In the present study as shown in Table 1, out of 65 post- 
graduate students, only 11 (16.92%) had any publication, 
23 (35.38%) students have presented a paper/poster in any 
national or international conference while only 7 (10.76%) 
students have participated in any research methodology 
workshop. A total of 41 (63.07%) students said that they 
were aware of importance of biostatistics in research, 
33 (50.76%) students said that they were having some 
knowledge of biostatistics. A total of 51 (78.23%) students 
think that knowledge about biostatistics is a must for PG 
trainee while 32 (49.23%) think undertaking research 
increases the burden of postgraduate students. 

In the present study, 48 (73.84%) students have 
conducted a study requiring statistical analysis, 39 (60%) 
have consulted statistician regarding the study. Only 
15 (23.07%) students have attempted statistical analysis 
on their own while 22 (33.84%) students are familiar 
with the use of MS-EXCEL spreadsheet for graphical 
representation of data (Table 1 and Graph 1).

Table 2 shows the mean knowledge score of the 1st 
year postgraduate students before and after the lectures. 
There was statistically significant improvement seen 
in the mean knowledge score of the students after the 
lectures in comparison to the mean knowledge score 
before the lectures. 

The mean knowledge score of the students after the 
lecture on biostatistics was 6.61 which was considerably 
higher in comparison to the mean score before the lecture 
(Graph 2).
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Table 2: Mean knowledge score before and after the lectures 

Topic

Pretest correct 
knowledge 
Mean (SD)

Posttest correct 
knowledge
Mean (SD) p-value

Introduction, variables, types of variables, data presentation 4.97 (1.97) 8.74 (3.31) 0.000

Normal distribution curve, measures of central tendency, measures of 
dispersion

6.82 (3.27) 9.33 (2.11) 0.000

Sampling, types of sampling, estimation of sample size 3.13 (4.01) 6.89 (3.97) 0.000

Types of epidemiological studies, descriptive epidemiology 5.18 (3.25) 7.67 (4.20) 0.000

Case control and cohort study 2.34 (2.79) 4.33 (3.65) 0.000

Randomized control trial 3.14 (1.16) 5.03 (2.69) 0.000

Tests of significance 4.44 (2.78) 7.89 (3.95) 0.000

Correlation and regression 1.12 (3.17) 3.45 (4.77) 0.001

Sensitivity, specificity, positive predictive value and negative predictive value 3.17 (4.67) 6.19 (4.85) 0.002

Table 1: Response of postgraduate students regarding biostatistics and research

Sl. no. Questions
Yes 

n (%)
No

n (%)

  1. Do you have any publication? 11 (16.92) 54 (40.89)

  2. Have you ever presented a paper in any national or international conference? 23 (35.38) 42 (64.61)

  3. Do you read journals regularly? 37 (56.92) 28 (43.07)

  4. Have you participated in research methodology workshop?   7 (10.76) 58 (89.23)

  5. Are you aware of the importance of biostatistics in research? 41 (63.07) 24 (36.92)  

  6. Have you ever conducted a study requiring statistical analysis? 48 (73.84) 17 (26.15)

  7. Do you have some knowledge of biostatistics? 33 (50.76) 32 (49.23)

  8. Do you consult a statistician regarding your study? 39 (60) 26 (40)

  9. Do you participate in the statistical analysis of your study along with statistician? 29 (44.61) 36 (55.38)

10. Is biostatistics a part of your curriculum? 42 (64.61) 23 (35.38)

11. Did you ever attempt to perform statistical analysis for a study on your own? 15 (23.07) 50 (76.92)

12. Are you familiar with use of MS-EXCEL spreadsheet for graphical representation of the data? 22 (33.84) 43 (66.15)

13. Do you think knowledge about biostatistics is a must for PG trainee? 51 (78.46) 14 (21.53)

14. What do you think, undertaking research increases burden of postgraduate student? 32 (49.23) 33 (50.76) 

Graph 1: Application of biostatistics in research by postgraduate medical students 
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DISCUSSION

Teaching biostatistics and research methodology is 
often considered as a difficult task to medical students. 
Medical Council of India has made it mandatory for 
every postgraduate student to present a paper/poster in 
any national or international conference and to publish a 
research paper in an Indexed journal. Biostatistics plays 
a key role in planning, conduct, analysis and reporting 
of a research, thus every postgraduate student entering 
into medical institute is now aware of importance 
of understanding and application of biostatistics. 
Biostatistics sheds additional light and clarity upon 
subjects under study. Its proper use converts scientific 
assumptions into proven facts.

In the present study, only 16.92% students had any 
publication, 35.38% students had presented a paper/
poster in any national or international conference while 
only 10.76% students have participated in any research 
methodology workshop. A study done by Thakre et al4 

in Nagpur shows that 42.05% students had done 
presentations at various conferences and 9.34% students 
had publications. A total of 21.50% students had 
participated in research method workshop. 

A total of 63.07% students in the study said that 
they were aware of importance of biostatistics in 
research, 50.76% students said that they were having 
some knowledge of biostatistics. Windish et al8 have 
concluded in an American report that almost 75% of 
respondents have admitted of not having full knowledge 
of all statistical procedures reported in medical journals. 
A total of 78.23% students think that knowledge about 
biostatistics is a must for PG trainee while 49.23% 
think undertaking research increases the burden of 
postgraduate students. A study on importance and 
understanding of biostatistics done by Asif et al9 in 

Lahore, Pakistan, states that significant proportion of 
students agree that biostatistics course is useful to them 
and every medical institute should start regular courses 
in biostatistics during MBBS.

In the present study, 48 (73.84%) students have 
conducted a study requiring statistical analysis, 39 (60%) 
have consulted statistician regarding the study. Only 
15 (23.07%) students have attempted statistical analysis 
on their own while 22 (33.84%) students are familiar 
with the use of MS-EXCEL spreadsheet for graphical 
representation of data. A study done by Jonnalagadda et al1 
in postgraduate students in periodontics shows that 
79.2% students are aware of importance of biostatistics 
in research, 55 to 65% were familiar with MS-EXCEL 
spreadsheet for graphical representation of data and 
with statistical softwares available on internet, 26.0% had 
biostatistics as mandatory subject in their curriculum, 
9.5% tried to perform statistical analysis on their own 
while 3.0% were successful in performing statistical 
analysis of their studies on their own. 

There was statistically significant improvement seen 
in the mean knowledge score of the students after the 
lectures in comparison to the mean knowledge score 
before the lectures. A similar study by Des Cruser et 
al10 in a similar pretest and posttest study also showed 
significant improvement in applied understanding of 
concepts after 24 hours of classroom lectures. 

A study done by Singh et al11 shows that there is 
paucity of programs providing specialized training in 
biostatistics in India. Only about 19 institutions in India 
are offering various courses in biostatistics/medical 
statistics/health statistics/biometry. It is important to 
look into the current capacity building initiatives in 
this domain. Some other means for giving importance 
to biostatistics could be by making it a separate 
branch/specialization in a majority of the institutions, 
particularly in medical colleges.

LIMITATION OF THE STUDY

This study involved only 1st year postgraduate medical 
students of a single medical institution. Thus, the results 
cannot be generalized. Studies evaluating the long-term 
impact of such interventions are needed. 

CONCLUSION

Considering the fruitful outcome of structured training 
program in biostatistics, there is a need for provision of 
formal training in biostatistics to postgraduate students 
in all medical colleges. Capacity building initiative in this 
domain is the need of the hour. 

Graph 2: Mean knowledge score of the students before  
and after the lectures
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