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ABSTRACT

Initially developed as a branch of mathematics, biostatistics has evolved to take important position in the field
biomedical research including medicine. Currently biostatistics has been used in almost all areas of biomedical
research as well as treatment and planning for heath related programmes and resource distribution. Despite being of
paramount importance, biostatistics is the field which is mostly neglected by students and professionals due to various
reason which can have long-term impact on education, research, treatment and health programs and policy making as
well. Very few institutes are providing training in the field of biostatics and less and less scholars are taking interest in
that training. Researchers have come up with newer approaches to teach the subject and they have shown encouraging

results, but still its long way to statistical literacy in the medical field.
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INTRODUCTION AND
BIOSTATISTICS

EVOLUTION OF

When you can measure what you are speaking about and
express it in numbers, you know something about it but
when you cannot measure, when you cannot express it in
numbers, your knowledge is of a meager and
unsatisfactory kind - Lord Kelvin.t

Biostatistics is a branch of statistics (which is in turn
branch of mathematics) which is concerned with the
analysis of data gathered from biological sciences and
related fields like medicine, psychology, epidemiological
studies, drug trials, zoology, botany, genetics and marine
research to name a few. biostatistics is concerned with
hypothesis formation, collection of data from biological
experiments, analysis and interpretation of data,
description of data and forming conclusion based on the
result. With the evolution of fields of medicine and as the
need arises biostatistics has evolved into statistics has an
interesting history.2® An endless list of people who have
contributed to the current form of biostatistics as it is can
be prepared, starting from Abraham de moivre, Quetelet,

Thomas bayes, Pierre-Simon Laplace, Carl Fredrich
gauss, john snow, Florence nightingale, Sir Francis
Galton, Karl Pearson, William S. Gosset, and in recent
times Ronald Fisher, John W. In India prof. P. C.
Mahalanobis* and prof. P. V. Sukhatme® were pioneers in
statistics and biostatistics.

BIOSTATISTICS AND MEDICINE

Every medical student asks a question that I am going to
be a doctor, not a mathematician or statistician then why |
should study this subject? In Indian medical schools,
biostatistics comes as part of preventive and social
medicine from 2nd year onwards and stays with a doctor
for probably the rest of his life in one or another form,
whether he knows or not. As an undergraduate,
postgraduate, as a teacher, as a guide, as a researcher, or
as a professional who is looking at an article published in
a medical journal you will come across biostatistics. As
undergraduate you are expected to pass in the subject. As
postgraduate you will need biostatistics while preparing
for papers, poster or thesis and for publication of your
research work. If you are in a teaching institute and you
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think of carrying out any research, you will need to start
from scratch, like sample size calculation, hypothesis
formation, type of data which will be collected, how data
will be analysed, what result can be expected from the
research and after all these, when you try to publish a
result of your study in any journal, they will also ask you
to provide correct statistical data from the study and in
corrected format. So again, we crossed ways with
biostatistics. As a guide, as a mentor, and a part of the
scientific committee, you are expected to guide students
in their research work, review their protocol that correct
scientific methods are applied. As a medical professional
or student whenever you read any journal or article and
may just skip what you may perceive to be statistical
jargon because of your own limits of knowledge in the
field of biostatistics. But without knowing whether the
study that carried out was done properly or not, data was
analysed property or not, how can you decide whether to
accept or discard the results of the given study? In our
day-to-day life, as a medical practitioner or as an ordinary
living fellow, when we read about some scientific
research pertaining to the medical field which is
published in the newspaper, how can we be sure about
what to take out of the article? To rely on it or not?

In the ever-evolving field of evidence-based medicine, all
the recommendations are done based on systemic review
and meta-analysis. But as it is known as garbage in
garbage out, what goes into such meta-analysis will come
out and ultimately will have an effect on patient care.
Such meta-analysis is also not without limitation from a
statistical point. It is important to use statistics early in
any research design, beginning from hypothesis
formation, sample size calculation, and all the way until
the publication of properly written statistical data in the
publication. Because errors in any stage of the research
will lead to a waste of human resources and raise ethical
questions. Also, poorly carried out research will adversely
affect the recipients of the result in the future.

KNOWLEDGE
PROFESSIONALS

AMONG MEDICAL

Despite having so much effect of biostatistics on our
personal, professional, and academic life, biostatistics is a
field that is more or less ignored by students and teachers
alike. Along with epidemiology, biostatistics is a field
that is ignored by the majority of medical students during
the study and they come to appreciate it fully only when
they are qualified doctors.® Residents from the various
branch of medicine have shown inadequate knowledge
and practice skills regarding Dbiostatistics, like
postgraduates as a whole, orthopedics, pharmacology,
homeopathy, dental and faculty as well.”'® despite
having understanding of importance of biostatistics in the
field, there was low level of perceived knowledge
regarding biostatistics among clinicians.'’

STATISTICAL ERRORS IN MEDICAL JOURNALS

"There are three kinds of lies: lies, damned lies, and
statistics."- unknown?

Just like any other science, biostatistics is also not error-
free. Errors during statistical procedures are very
common and at times very serious that sometimes whole
research and its conclusions can be put in questions when
proper statistical methods are not applied or poor
statistical methods are applied. Knowingly or
unknowingly, or because of other gains, statistical errors
make their ways in the medical research process and
ultimately to publications at times. Although any research
or study is approved by the relevant ethics committee and
scientific review committee, when the manuscript is sent
for publication, the editorial board reviews the manuscript
for statistical errors other ethical issues. An error can
occur at any stage, starting from the research question,
research protocol, hypothesis formation, sample size
calculation, data collection, data analysis, data
interpretation, and in the end data presentation.’® In the
initial phase, epidemiological methods may have the
upper hand but as the study moves furthermore and more
statistical methods come into play and in the end, its
harmonies interplay between epidemiological methods
and statistical methods which generates scientifically
valid results. But despite all the effort because of lacunas
in knowledge at the level of the researcher, scientific
review, data analyst, author or editor and reviewer of the
respective journal, articles with varying degree of
statistical errors makes their way in medical journals. And
this problem is not of recent origin.in 1966, probably the
first paper was published looking at the statistical
evaluation of manuscripts published in medical journals.®
but after that and in current times, statistical errors in
medical journals are no less than before.?0-2°

BIOSTATITSCS AND MEDICAL EDUCATION

Looking at the importance of biostatistics in the field of
health, in the 48" world health assembly, who urged all
member countries to educate, reorient, and to contribute
towards health for all by helping in research and other
relevant clinical and academic activities.?® But in the
majority of medical colleges, biostatistics is not being
taught as a separate discipline but it constitutes only a
very small portion of the curriculum and most of the time
which is taught by instructors who are not trained
biostatisticians. Only about 19 institutions in India are
offering various courses in biostatistics/medical
statistics/health statistics/biometry.> to improve the
research skills of Indian medical postgraduates and
teachers in medical institutions, the board of governors
(BOG) in supersession of the medical council of India
(MCI) has mandated a uniform research methodology
course.?” The course is mandatory for all 1st-year post-
graduate students and for all medical faculty who will be
joining or getting promoted to grade above the assistant
professor.?® This online course, “basic course in
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biomedical research”, which is offered by ICMR-national
institute of epidemiology (ICMR-NIE), Chennai. In the
current time of information and technology, where
everything is just a click away, it has provided with
opportunities to learn biostatistics online as MS office
excel, graph pad prism, SPSS, NCSS, Instant, Dataplot,
Sigmastat, Graph pad Instat, SYSSTAT, Genstat,
MINITAB, SAS, STATA, and sigma graph pad. Free
website for statistical software is www.statistics.com,
http://biostat.mc.vanderbilt.edu/wiki/main/powersamplesi
ze. A wide range of books to study biostatistics are
available.?**° Online course are also available.**? There
have been many articles published in journals from time
to time giving a glimpse into the field and trying to
explain many concepts of biostatistics.3*% looking at
inadequate knowledge among students, it is necessary to
start a separate training programmer for biostatistics in
the curriculum.3® there have been various approaches for
education about biostatistics to students like designing
new curriculum, flipped classroom model, short
biostatistics course to name a few.37%°

CONCLUSION

Considering the importance of biostatistics in the medical
field as a whole, and looking at the current scenario
regarding biostatistics’ knowledge and perception among
students and professionals, and its impact on medical
research and publication, it is need of the hour to take
steps regarding education about biostatistics and all the
level in medical education, be it undergraduate,
postgraduate or consultant. Appropriate steps and newer
teaching methods can be employed for the same.
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