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Introduction

Meta analysis is used when comparing of multiple studies
that looked as similar are consolidated using statistical
method. It is a quantitative approach for systematically
combing results of previous research to arrive at a
convergent conclusion.

The historically meta-analysis dates back to 17th
century studies of astronomy.! Karl Pearson in 1904 mooted
the idea of Meta analysis collating data of several studies of
typhoid inoculation and used the information to aggregate
from the outcomes of multiple clinical studies.? The first
meta-analysis was on Extrasensory Perception After Sixty
Years, by J. G. Pratt, J. B. Rhine of Duke in1940.2 In the
1970s, more sophisticated analytical techniques were
introduced Meta analysis by Gene V. Glass, Frank L.
Schmidt and John E. Hunter.

The Greek root ‘meta’ means ‘with’, ‘along’, ‘after’, or
‘later’ and meta-analysis is done after original analysis.
Glass defined meta-analysis as the statistical analysis of a
large collection of analysis resulting from individual
studies, in order to integrate the findings.* Meta-analysis
has a quantitative, formal, epidemiological study design.
A meta-analysis is a statistical analysis that combines the
results of multiple scientific studies, undertaken by same or
different researchers at more than one places as well as
being accessed from one or more journals.

Advantages and disadvantages
Conceptually, a meta-analysis combines the results from
multiple studies in order to increase power of the data over
individual studies. Naturally therefore there is improvement
in estimates of the size of the effect to resolve uncertainty at
the stage of disagreement. It produces a weighted average of
the included study results. While by Meta analysis the
results can be generalized to a larger population, the
precision and accuracy of estimates can be improved and
will increase the statistical power to detect an effect.
Inconsistency of results across studies can also be quantified
and analyzed by combining effect of Meta analysis.
Hypothesis testing, summary estimates, moderation to
explain variation between studies and publication bias can
be investigated through Meta analysis. Greater statistical
power, confirmatory data analysis, greater ability to
extrapolate to general population affected and creation of an
evidence- based resource material can be undertaken by
Meta Analysis.

However has following in-built problems which are
sometimes considered as the Disadvantages. It is difficult
and time consuming to identify appropriate studies and

create a meta modification of them. Further not all studies
provide adequate data for inclusion and analysis and
heterogeneity of study populations may create difficulty
during data handling apart from the fact it needs advanced
statistical techniques which many statisticians are not
comfortable with.

A meta-analysis of several small studies does not
predict the results of a single large study.®> Some have
argued that a weakness of the method is that sources of bias
are not controlled by the method: even a good meta-analysis
may not correct for poor design or bias both, in the original
studies.® This would mean that only methodologically sound
studies should be included in a meta-analysis, a practice
called 'best evidence synthesis'.” Other meta-analysts would
include weaker studies, and add a study-level predictor
variable that reflects the methodological quality of the
studies to examine the effect of study quality on the effect
size.® However, others have argued that a better approach is
to preserve information about the variance in the study
sample, casting as wide a net as possible, and that
methodological selection criteria introduce unwanted
subjectivity, defeating the purpose of the approach.®

Steps in carrying out meta- analysis:®

According to Glass, the meta-analyst (a) uses objective

methods to find studies for a review; (b) describes the

features of the studies in quantitative or quasi-quantitative

terms; (c) expresses treatment effects of all studies on a

common scale of effect size; and (d) uses statistical

techniques to relate study features to study outcomes f'occit

In general, two types of evidence can be distinguished when

performing a  meta-analysis: individual ~ participant

data (IPD), and aggregate data (AD). The aggregate data can

be direct or indirect. AD is more commonly available (e.g.

from the literature) and typically represents summary

estimates such as odds ratios or relative risks. IPD evidence

represents raw data as collected by the study centers

WHO book on Basic Epidemiology suggests the following

steps:

1. Formulating the problem and study design

2. ldentifying relevant studies

3. excluding poorly conducted studies or those with major
methodological flaws and

4. Measuring, combing and interpreting the results

An example of, Meta-analysis of the relative risk of cleft

palate in the offspring of mothers who smoked during

pregnancy were compared with the offspring of the women

who did not smoke, has been depicted in the figure given

below. At odds ratio of 1 the 95 % confidence of all studies
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have been plotted. The studies have been indicated on the y
axis while the X axis shows the odds of the studies. The
figure shows the serial odds as depicted by horizontal
straight line. The Black squires show the precise odds area.
Bigger the size of the squire, higher the precision. The white
diamond shows the mean of all studies redesigned as per
their odds and mean value. The lines on each side of the
mean show the confidential interval. It clearly shows a
higher Odds value for cleft palate vis-a-vis smoking. Thus
cleft palate in the offspring of mothers who smoked during
pregnancy has been one of the approved risk factors (vide
infra).

To sum up, meta-analyses offer a systematic and
quantitative approach in synthesizing evidence to answer
important therapeutic questions. This method is statistically
correct and epidemiologically predictable for multiple
studies to reach at a conclusion. It should not simply be a
summary of a literature, but should provide a theoretical
interpretation and statistical integration. In general, the more
a meta-analysis provides beyond its statistical calculations
the more valuable its scientific contribution appears. Meta-
analysis offers a rational and helpful way of dealing with a
number of practical difficulties that beset anyone trying to
make sense of effectiveness research.
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