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In academia, research is utilized as an indispensable tool for
either discovering or inventing new knowledge or modifying the
current knowledge of the academic discipline. Numerous types
of research designs are used in the academic research and each
design has its own advantages and disadvantages [1]. How much
a particular research design contributes to the ultimate aim of
research (i.e. finding new knowledge or modifying the current
knowledge) determines the superiority of that research design in
comparison to others. A technique that ranks the research designs
based on their contribution to the advancement of knowledge or
the modification of the current knowledge is known as the hier-
archy of evidence. Hierarchy of evidence is defined as a technique
to ranks the study or research designs on the basis of the relative

strength of their results or evidence [2,3].

Meta-analysis is the most prolific research design because it is
an “analysis of analyses” which means that it combines and anal-
yse the results from a number of independent research studies or
analyses on a particular area or research problem and then syn-
thesizes collective conclusions in regard to that area or research
problem [4,5].

The quality of a meta-analysis is only as good as the quality of
the independent research studies that it endorses. A major threat
to the quality of the research studies and consequently, the qual-
ity of the meta-analysis is “bias”. Bias is any intentional or unin-
tentional deviation from the truth in data collection, data analy-

sis, interpretation and publication of research study [6,7]. Biases

lead to false conclusions in the research studies and if such studies
are included in a meta-analysis then it jeopardizes the validity and
quality of the meta-analysis. Broadly speaking, biases in research

can come from four major areas.

Bias in data collection

Bias in data collection exists due to the practice of using a repre-
sentative sample from a population to study a phenomenon rather
than studying the whole population. Most common type of bias in
data collection is “selection bias”. Selection bias occurs when a cer-
tain set of individuals are more likely to be selected as the subject of
the study rather than other individuals from the same population.
This causes an over-representation of selected set of individuals
and underrepresentation of other individuals who are less likely
to be selected in the sample which then compromises representa-
tiveness of the sample for the population. This compromises the
“truth” of the conclusions of the study for population and generates
“bias”. Bias in data collection can also occur if sample size is too

sample to represent the population [7].

Bias in data analysis

Bias in data analysis exists due to the predisposition in the re-
searchers to favour statistically significantly results which favour
their research hypothesis. Bias in data analysis occurs when the
researchers performs data fabrication, abusing of data in terms of
eliminating data which don’t support hypothesis, use of inappro-
priate statistical tests and P value hunting. P value hunting means

that the researcher performs unnecessary multiple pair wise com-
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parisons and further divides the data into sub group to perform
secondary or sub group analysis to find such result with a P value
which makes their result significant irrespective of the hypothesis.
This compromises the “truth” of the conclusions of the study and

thus, generates “bias” [6,7].

Bias in data interpretation

Bias in data interpretation exists due to the tendency in re-
searcher to hold on to their hypothesis regardless of the results of
the study. This bias occurs when the researchers believe in their
hypothesis take precedence over the results of their study which
causes them to neglect the results by interpreting them in the fa-
vour of their hypothesis. This is also a bias because it causes the
interpretation of the result to deviate from the actual “truth” of the
results which can mislead the readers especially novice research-
ers [8,9].

Publication bias

Publication bias exists because of the tendency of the research
journals and publishers to favour the publication of a study with
positive and significant results over a study with negative and
non-significant results regarding a phenomenon. This bias directly
threatens the validity of a meta-analysis because only studies with
positive and significant results will be included in the meta-analy-
sis and thus, the findings of such meta-analysis will deviate from
the actual “truth” of the concerned phenomenon because the nega-
tive and non-significant results will be underrepresented or absent
in the findings [6,9,10].

Tools to assess the quality of research

Unfortunately, biases are rampantly present in the research lit-
erature and this puts serious threats to the validity of the meta-
analysis. To tackle this problem, the researchers had developed
a method which acts a filter to identify and remove the studies
with biases before they are included in the meta-analysis and this
method is known as “quality assessment”. Here is an account of few

methods that are commonly employed.

Cochrane manual

Cochrane is a British international charitable organisation
which organises medical research findings [11]. Cochrane has de-
veloped it’s official guide known as Cochrane Handbook for Sys-
tematic Reviews of Interventions. Cochrane’s official guide has
provided a tool for assessing risk for bias and that tool is known as

“The Cochrane Collaboration’s tool for assessing risk of bias” [12].
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PRISMA guidelines

PRISMA stands for Preferred Reporting Items for Systematic re-
views and Meta-Analyses. PRISMA is a method used for systemati-
cally writing and reporting systematic reviews and meta- analysis.
PRISMA has issued a document called PRISMA statement which
has PRISMA Checklist to assess the risk of bias. PRISMA checklist is
27 item checklist that helps to assess risk of bias [13].

JADAD or oxford quality scoring system

This method was a seminal work by Alejandro R. Jadad and is
named after him and is sometimes called Oxford Quality Scoring
System. This method is meant for non-randomized studies and has
an 8 item list that are put against the purposeful article to quanti-
tatively test its assessment. It has four more items in the additional
criteria for comparative studies. This scoring system is frequently
used in medical science studies. This grading system is often re-

garded as flawed and over simplistic [9,14].

MINORS (methodological index of non-random studies)

MINORS is a valid tool that was designed to assess the method-
ological quality of non-randomized surgical studies for both com-
parative and non-comparative studies. This method was developed
by a group of scientists in which a list of 12 items was send to 100
experts with surgical specialties for evaluation. This method is suit-
able for assessing the quality of non-randomized surgical studies
[10].

Concluding Remarks

This article discussed briefly the tools that are predominantly
used in meta-analysis and review studies across various disci-
plines in academia to aid the quality assessment process. However
enough thought should be given when employing one tool or the
other. This is so because various tools available are competent to
assess quality of article in on domain or the other. E.g. MINORS is a
valid tool to assess the quality of non-random surgical studies un-
less it is explicitly stated that they can be used for other studies in
their manual, applying this format in studies other than surgical

studies would make this method incompetent.

Cochrane manual is used in the meta-analysis and review stud-
ies that are to be published in the journal under Cochrane library
and hence it has a limited scope of use. However, PRISMA guide-
lines are open to be used across various disciplines, but it has one
of the most tedious procedures. On the other hand MINORS and
JADAD are specific to medical sciences, and should not be employed

outside this discipline.
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