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Why do we need reviews?

Volume of literature

• +20,000 biomed journals

• +7,000 in Medline

• 2 million articles a year

• General medicine – 17 major journals
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Literature review
Defined as a systematic, explicit, and reproducible 

way of identifying, evaluating, and interpreting all 

of the research findings and scholarly work available 

on a topic    

A high-quality review is not haphazard

Ideally,  all of the existing work should be included

Considered descriptive or observational 
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Meta-analysis •Quantitatively combines the results of studies that 
are the result of a systematic literature review. 
•Capable of performing a statistical analysis of the 
pooled results of relevant studies.

Literature review designs

Narrative  Review •Selective review of the literature that broadly covers 
a specific topic. 
•Does not follow strict systematic methods to locate 
and synthesize articles.

Systematic Review •Utilizes exacting search strategies to make certain 
that the maximum extent of relevant research has 
been considered. 
•Original articles are methodologically appraised and 
synthesized.



Types of reviews

Meta-analysis

Systematic reviews

Reviews
(narrative/literature/
traditional)



Evidence Pyramid for Treatment 
Effectiveness Questions 



Narrative reviews:
Summarize in general what is in the literature on a given 
topic.

Often written by experts in a given field
A good source for background information 

Do not follow strict systematic methods like the other 
literature review designs.

Therefore, they are prone to bias
Lower in the hierarchy of evidence



Authors like to write them because they are relatively 
easy to carry out and compose

Practitioners like to read them because they are easier 
to comprehend than more complex designs 

Do not require a lot of background knowledge to understand 
the message



They do not employ many of the safeguards needed to 
control against bias.

Authors may be selective as to which articles are included. 

They may include articles that support their hypothesis 
and exclude those that do not. 

Rigorous appraisal methods are not used to evaluate 
included articles.



During the literature search
Authors have their own opinions on the topic and may try to 
find studies that support their viewpoint and overlook 
conflicting studies 

During the synthesis of the literature 
The approach to analyzing the collected information is often 
subjective and disorganized



In the discussion and conclusion
The authors’ opinions may be mixed together with 
evidence .

Insisting on a number of selected mechanisms.
Dairy and obesity
Calcium oxalate stone (which foods?)

Authors may simply count the number of studies on each 
side of an issue and then espouse the view presented 
by the majority without considering the strength of 
each study

e.g., quality, research design used, the effect size, and sample size
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Systematic reviews
Use strict methods to locate,  appraise and 
synthesize all research on a topic

Similar to narrative reviews, but with improved procedural 
quality

Designed to answer specific clinical questions where 
several primary studies exist

Thus, a good source of clinical evidence
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Systematic reviews
The search and selection criteria for articles are 
well defined

Multiple databases should be searched 
Explicit inclusion criteria

The results of the included studies are qualitatively or 
quantitatively synthesized

Qualitative – written information is merged
Quantitative– data are merged (Meta-analysis) 
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Systematic reviews
Because of strict methodology and thoroughness, 
conclusions are typically less biased than narrative 
reviews

Nevertheless, they may still be influenced by the 
authors’ opinions

Still a potential for selection bias
Criteria may be applied differently when appraising 
included studies
Therefore, must be critically appraised
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Systematic reviews
No widely accepted method exists for assessing the 
validity of studies

i.e., the process is a judgment call 
Thus, reviewers sometimes disagree 

Information derived from a systematic review 
may be too narrow to completely answer a 
specific clinical question

Given that they are designed to answer  focused questions 
about patient care
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Differences between narrative and systematic reviews 
Feature Narrative Review Systematic Review

Topic Typically broad-scoped Focused research question

Data sources and 
search strategy

The search strategy and 
databases that were used may 
not be provided

The search strategy is explicit and 
comprehensive with a list of all 
databases that were utilized

Authorship A recognized expert(s) on the 
topic

A team of experts having methodologic 
and clinical expertise

Article selection 
criteria

Typically not specified Consistently applied inclusion and 
exclusion criteria

Searching May be extensive, intended to 
locate literature on the topic 
area in question 

Extensive, intended to locate all primary 
studies on a particular research question

Appraisal of 
included articles 

Indefinite, may be variable Critical appraisal is meticulous, 
typically involving the use of 
data extraction forms 

Synthesis A qualitative summary is 
usually provided

A qualitative summary is provided, 
quantitative when the data can be 
pooled

Inferences Sometimes evidence-based Usually evidence-based



Meta-analysis
A quantitative systematic review

A type of systematic review that statistically combines the 
results from a number of studies

The same explicit methods as systematic reviews are 
utilized

Systematic reviews and meta-analyses are at the top of 
the hierarchy of evidence because of their strict 
methodology



Meta-analysis

Capable of producing a single estimate of the 
effect of a treatment

Represents the “average” treatment effect

An estimate of the true treatment effect size 



Forest plot 
A type of graph often used in meta-analyses to illustrate 
the treatment effect sizes of the studies

Each study is represented by a black square that is an 
estimate of their effect sizes

A horizontal line extends to either side of the squares, 
the 95% confidence interval
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Weighting and overall effect



Meta-analyses can  increase power
Data from individual studies are combined, which in effect 
increases sample size

RCTs usually too few subjects to detect true differences 
between the groups 

Pooling data reduces the potential for judging base on a 
number of studies or p values

More likely to detect a treatment effect, if there actually is one





Comparing example papers
Narrative review:

Associations between dairy consumption and body weight: 
a review of the evidence and underlying mechanisms.

Systematic review:
Dairy consumption and overweight and obesity: a 
systematic review of prospective cohort studies. 

Systematic review and meta-analysis:
Effect of dairy consumption on weight and body 
composition in adults: a systematic review and meta-analysis 
of randomized controlled clinical trials.



Questions and comments



How to conduct a 
systematic review



Conducting systematic reviews



Systematic review process

1. Well formulated question

2. Comprehensive data search

3. Unbiased selection and abstraction process

4. Critical appraisal of data

5. Synthesis of data

6. Interpretation of results



Asking an answerable question



Questions of interest
Effectiveness:

Does the intervention work/not work? 
Who does it work/not work for?

Other important questions:
How does the intervention work?
Is the intervention appropriate?
Is the intervention feasible?
Is the intervention and comparison relevant?



Answerable questions

EFFECTIVENESS
A description of the  populations                 P

An identified   intervention I

An explicit  comparison C

Relevant  outcomes O



A PICO question

Time-consuming question:
What is the best strategy to prevent smoking in 
young people?



An answerable question

Q. Are mass media (or school-based or community-based)
interventions effective in preventing smoking in young 
people?



Problem, 
population

Intervention Comparison Outcome Types of 
studies

Young people 
under 25 years 
of age

a) Television
b) Radio
c) Newspapers 
d) Bill boards
e) Posters
f) Leaflets
g) Booklets

a) School-based 
interventions
b) No 
intervention

a) objective 
measures of 
smoking (saliva 
thiocyanate 
levels, alveolar 
CO)
b) self-reported 
smoking 
behaviour 
c) Intermediate 
measures 
(intentions, 
attitude, 
knowledge, 
skills)
d) Media reach

a) RCT
b) Controlled 
before and after 
studies
c) Time series 
designs

The PICO(T) chart





Pay attention once more!
Narrative review:

Associations between dairy consumption and body weight: 
a review of the evidence and underlying mechanisms.

Systematic review:
Dairy consumption and overweight and obesity: a 
systematic review of prospective cohort studies. 

Systematic review and meta-analysis:
Effect of dairy consumption on weight and body 
composition in adults: a systematic review and meta-analysis 
of randomized controlled clinical trials.



Finding the evidence



Systematic review process

1. Well formulated question
2. Comprehensive data search
3. Unbiased selection and abstraction process
4. Critical appraisal of data
5. Synthesis of data
6. Interpretation of results



A good search
Clear research question

Define a search strategy 

Comprehensive search
All domains, no language restriction, unpublished and 
published literature, up-to-date

Document the search (replicability)



Search strategy
Should be described in enough detail so that another 
researcher could replicate the results, including: 

Database(s) searched

Date the search was performed

Time-frame encompassed by the search

A list of search terms used

Languages 



Search strategy (cont.)
Conference proceedings,
unpublished studies
hand-searching of journals are sometimes included in the 
search

If so, the procedures involved should be described

Authors must justify using unpublished work



Components of electronic searching

1. Describe each PICO component
2. Start with primary concept
3. Find synonyms

a) Identify MeSH / descriptors / subject headings
b) Add textwords

4. Add other components of PICO question to 
narrow citations (may use study filter)

5. Examine abstracts
6. Use search strategy in other databases (may need 

adapting)



Publication bias
Studies with statistically significant results are more likely 
to get published than those with non-significant results

Causes of publication bias: 
The author or funding source does not consider a “failed 
study” worthy of submission

Journals are less likely to publish studies that fail to show 
positive results



Publication bias (cont.)
Reviews affected by this bias tend to give an 
overoptimistic view of the effectiveness of the therapy

The chance of this bias occurring is reduced when authors of 
systematic reviews search  sources other than journals

Publication bias in situ 
A type of bias where a portion of a study’s results are 
suppressed



Example

Mass media interventions to prevent smoking in young 
people

P= Young people

STEP ONE:
Find MeSH and textwords to 

describe young people



Example

Mass media interventions to prevent smoking in young 
people

P= Young people

MeSH: Adolescent
Child
Minors



Example

Mass media interventions to prevent smoking in young 
people

P= Young people

Textwords: 
Adolescent Girl
Child Boy
Juvenile Teenager
Young people Young adult
Student Youth



Example continued
Mass media interventions to prevent smoking in young 

people

I = Mass media interventions

STEP TWO:
Find MeSH and textwords to 

describe mass media interventions



Example continued
MeSH

Mass media
Audiovisual aids
Television
Motion pictures
Radio
Telecommunications
Newspapers
Videotape recording
Advertising



Example continued
Mass media interventions to prevent smoking in young 

people

O = Prevention of smoking

STEP THREE:
Find MeSH and textwords to 

describe prevention of smoking



Example of search
P = YOUNG PEOPLE

MeSH Textwords

………………………. ……………………….
………………………. ……………………….
………………………. ……………………….

I = MASS MEDIA

MeSH Textwords

………………………. ……………………….
………………………. ……………………….
………………………. ……………………….

C = (if required)

O = PREVENTION OF SMOKING

MeSH Textwords
………………………. ……………………….
………………………. ……………………….
………………………. ……………………….

OR

OR

OR

P

AND

I

AND

C

AND

O



Some examples



Effect of dairy on weight
"dairy products"[Mesh] OR "dairy"[tiab] OR "milk"[tiab] OR 
"calcium"[tiab] OR "cheese"[tiab] OR "yogurt"[tiab] 

"weight loss"[tiab] OR "weight reduce"[tiab] OR "weight 
reducing"[ tiab] OR "weight gain"[tiab] OR " weight 
change"[tiab] OR "weight maintenance"[tiab] “weight 
decrease”[tiab] OR "fat loss"[tiab] OR "fat mass"[tiab] OR 
"adiposity"[tiab] OR "obesity"[tiab] OR "body 
composition"[tiab] OR "BMI"[tiab] OR "body mass index"[tiab] 

“Intervention Studies” [MESH] OR "intervention”[tiab] OR 
"controlled trial"[tiab] OR "randomized"[tiab] OR 
"randomised"[tiab] OR "random"[tiab] OR "randomly"[tiab] OR 
"placebo"[tiab] OR "assignment"[tiab]



Some Example search strategies
The effect of Whole grain on fasting blood glucose: a 
systematic review and meta-analysis 

("Cereals"[Mesh] OR "wheat"[tiab] OR 
"cereal"[tiab] OR "brown rice"[tiab] OR "oat"[tiab] 
OR "whole grain"[tiab] OR "grain"[tiab] OR 
"bran"[tiab]) AND ("Intervention Studies"[MESH] 
OR "intervention"[tiab] OR "controlled trial"[tiab] 
OR "randomized"[tiab] OR "randomised"[tiab] OR 
"random"[tiab] OR "randomly"[tiab] OR 
"placebo"[tiab] OR "assignment"[tiab] OR "clinical 
trial"[All Fields] OR "trial"[All Fields])



Study design filters
RCTs

See Cochrane Reviewer’s Handbook
Non-RCTs

Not yet developed, research in progress
Qualitative research

Specific subject headings used in CINAHL, ‘qualitative research’ used in 
Medline
CINAHL Filter: Edward Miner Library
http://www.urmc.rochester.edu/hslt/miner/digital_library/tip_sheets/Cinahl_
eb_filters.pdf

Systematic reviews/meta-analyses
CINAHL: as above
Medline 
http://www.urmc.rochester.edu/hslt/miner/digital_library/tip_sheets/OVID_
eb_filters.pdf
Medline and Embase
http://www.sign.ac.uk/methodology/filters.html
PubMed

http://www.urmc.rochester.edu/hslt/miner/digital_library/tip_sheets/Cinahl_eb_filters.pdf
http://www.urmc.rochester.edu/hslt/miner/digital_library/tip_sheets/Cinahl_eb_filters.pdf
http://www.urmc.rochester.edu/hslt/miner/digital_library/tip_sheets/OVID_eb_filters.pdf
http://www.urmc.rochester.edu/hslt/miner/digital_library/tip_sheets/OVID_eb_filters.pdf
http://www.sign.ac.uk/methodology/filters.html


1. Databases for publications
Pubmed (Medline)

ISI web of science

Scopus

EMBASE

Google scholar



Local databases
SID

Iranmedex

Magiran

Local databases for other countries



Different bibliographic databases

Databases use different types of controlled vocabulary

Same citations indexed differently on different databases

Medline and EMBASE use a different indexing system for study 
type

PsycINFO and ERIC do not have specific terms to identify study 
types

Need to develop search strategy for each database



2. Unpublished literature
Not all known published trials are identifiable in 
Medline (depending on topic)

Only 25% of all medical journals in Medline

Non-English language articles are under-
represented in Medline (and developing countries)

Publication bias – tendency for investigators to 
submit manuscripts and of editors to accept them, 
based on strength and direction of results (Olsen 
2001)



2. Unpublished literature

Hand searching of key journals and conference proceedings

Scanning bibliographies/reference lists of primary studies and 
reviews

Contacting individuals/agencies/ academic institutions
Neglecting certain sources may result in reviews being 
biased



Librarians are your friends!







Data extraction (Make a summary table)



Principles of critical appraisal



Critical appraisal

The process of systematically
examining research evidence to assess 
its validity, results and relevance
before using it to inform a decision.



Weighting of studies 
Articles may be rejected in a systematic review due to 
their poor quality

Alternatively, studies are 
assigned weights in relation 
to their assessed validity

Studies that are more valid will have more influence on the 
review’s final results

Based on methodological quality, width of the confidence 
intervals, and external validity 



Bias – quality assessment tool

1. Selection bias
2. Allocation bias
3. Confounding
4. Blinding (detection bias)
5. Data collection methods
6. Withdrawals and drop-outs
7. Statistical analysis
8. Intervention integrity





The Cochrane Collaboration’s tool for assessing risk of bias

Domain Support for judgement Review authors’ 
judgement

Selection bias.
Random 
sequence 
generation.

Describe the method used to 
generate the allocation sequence in 
sufficient detail to allow an 
assessment of whether it should 
produce comparable groups.

Selection bias (biased 
allocation to interventions) 
due to inadequate 
generation of a randomised 
sequence.

Allocation 
concealment.

Describe the method used to conceal 
the allocation sequence in sufficient 
detail to determine whether 
intervention allocations could have 
been foreseen in advance of, or 
during, enrolment.

Selection bias (biased 
allocation to interventions) 
due to inadequate 
concealment of allocations 
prior to assignment.



Performance bias.
Blinding of part
icipants and 
personnel Assess
ments should be 
made for each 
main outcome (or 
class of outcomes).

Describe all measures used, if any, to 
blind study participants and personnel 
from knowledge of which intervention
a participant received. Provide any 
information relating to whether the 
intended blinding was effective.

 

Performance bias due to 
knowledge of the allocated 
interventions by participants 
and personnel during the 
study.

Detection bias.
Blinding of outc
ome 
assessmentAsses
sments should be 
made for each 
main outcome (or 
class ofoutcomes).

Describe all measures used, if any, to 
blind outcome assessors from 
knowledge of which intervention a 
participant received. Provide any 
information relating to whether the 
intended blinding was effective.

Detection bias due to 
knowledge of the allocated 
interventions by outcome 
assessors.



Attrition bias.
Incomplete 
outcome 
dataAssessments
should be made for 
each main 
outcome (or 
class ofoutcomes).

Describe the 
completeness of outcome data for 
each main outcome, including attrition 
and exclusions from the analysis. State 
whether attrition and exclusions were
reported, the numbers in each 
intervention group (compared with 
total randomized participants), 
reasons for attrition/exclusions where 
reported, and any re-inclusions in 
analyses performed by the review 
authors.

 

Attrition bias due to 
amount, nature or 
handling ofincomplete
outcome data.

Reporting bias.
Selective 
reporting.

State how the possibility of selective 
outcome reporting was examined by 
the review authors, and what was 
found.

Reporting bias due to 
selective outcome 
reporting.



Other bias.
Other 
sources of bias.

State any important concerns 
about bias not addressed in the other 
domains in the tool.
If particular questions/entries were 
pre-specified in the review’s protocol, 
responses should be provided for 
each question/entry.

Bias due to problems not 
covered elsewhere in the 
table.



Criteria for judging risk of bias in the ‘Risk 
of bias’ assessment tool

RANDOM SEQUENCE GENERATION
Selection bias (biased allocation to interventions) due to inadequate 
generation of a randomised sequence.
Criteria for a 
judgement of ‘Low 
risk’ of bias.

The investigators describe a random component in the sequence 
generation process such as:
•Referring to a random number table;
•Using a computer random number generator;
•Coin tossing;
•Shuffling cards or envelopes;
•Throwing dice;
•Drawing of lots;
•Minimization*.

*Minimization may be implemented without a random element, and 
this is considered to be equivalent to being random.



Criteria for the 
judgement of ‘High 
risk’ of bias.

The investigators describe a non-random component in the sequence 
generation process. Usually, the description would involve some 
systematic, non-random approach, for example:
•Sequence generated by odd or even date of birth;
•Sequence generated by some rule based on date (or day) of admission;
•Sequence generated by some rule based on hospital or clinic record 
number.

Other non-random approaches happen much less frequently than the 
systematic approaches mentioned above and tend to be obvious. They 
usually involve judgement or some method of non-random 
categorization of participants, for example:
•Allocation by judgement of the clinician;
•Allocation by preference of the participant;
•Allocation based on the results of a laboratory test or a series of tests;
•Allocation by availability of the intervention.

Criteria for the 
judgement of ‘Unclear 
risk’ of bias.

Insufficient information about the sequence generation process to 
permit judgement of ‘Low risk’ or ‘High risk’.



ALLOCATION CONCEALMENT
Selection bias (biased allocation to interventions) due to inadequate concealment of 
allocations prior to assignment.
Criteria for a judgement
of ‘Low risk’ of bias.

Participants and investigators enrolling participants could not foresee 
assignment because one of the following, or an equivalent method, was used 
to conceal allocation:
•Central allocation (including telephone, web-based and pharmacy-controlled 
randomization);
•Sequentially numbered drug containers of identical appearance;
•Sequentially numbered, opaque, sealed envelopes.

Criteria for the 
judgement of ‘High risk’ 
of bias.

Participants or investigators enrolling participants could possibly foresee 
assignments and thus introduce selection bias, such as allocation based on:
•Using an open random allocation schedule (e.g. a list of random numbers);
•Assignment envelopes were used without appropriate safeguards (e.g. if 
envelopes were unsealed or nonopaque or not sequentially numbered);
•Alternation or rotation;
•Date of birth;
•Case record number;
•Any other explicitly unconcealed procedure.

Criteria for the 
judgement of ‘Unclear 
risk’ of bias.

Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’. This 
is usually the case if the method of concealment is not described or not 
described in sufficient detail to allow a definite judgement – for example if 
the use of assignment envelopes is described, but it remains unclear whether 
envelopes were sequentially numbered, opaque and sealed.



BLINDING OF PARTICIPANTS AND PERSONNEL
Performance bias due to knowledge of the allocated interventions by participants and 
personnel during the study.

Criteria for a 
judgement of ‘Low 
risk’ of bias.

Any one of the following:
•No blinding or incomplete blinding, but the review authors judge that the 
outcome is not likely to be influenced by lack of blinding;
•Blinding of participants and key study personnel ensured, and unlikely 
that the blinding could have been broken.

Criteria for the 
judgement of ‘High 
risk’ of bias.

Any one of the following:
•No blinding or incomplete blinding, and the outcome is likely to be 
influenced by lack of blinding;
•Blinding of key study participants and personnel attempted, but likely that 
the blinding could have been broken, and the outcome is likely to be 
influenced by lack of blinding.

Criteria for the 
judgement of ‘Unclear 
risk’ of bias.

Any one of the following:
•Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’;
•The study did not address this outcome.



BLINDING OF OUTCOME ASSESSMENT
Detection bias due to knowledge of the allocated interventions by outcome assessors.

Criteria for a 
judgement of ‘Low risk’ 
of bias.

Any one of the following:
•No blinding of outcome assessment, but the review authors judge that 
the outcome measurement is not likely to be influenced by lack of blinding;
•Blinding of outcome assessment ensured, and unlikely that the blinding 
could have been broken.

Criteria for the 
judgement of ‘High 
risk’ of bias.

Any one of the following:
•No blinding of outcome assessment, and the outcome measurement is 
likely to be influenced by lack of blinding;
•Blinding of outcome assessment, but likely that the blinding could have 
been broken, and the outcome measurement is likely to be influenced by 
lack of blinding.

Criteria for the 
judgement of ‘Unclear 
risk’ of bias.

Any one of the following:
•Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’;
•The study did not address this outcome.



INCOMPLETE OUTCOME DATA
Attrition bias due to amount, nature or handling of incomplete outcome data.
Criteria for a 
judgement of ‘Low risk’ 
of bias.

Any one of the following:
•No missing outcome data;
•Reasons for missing outcome data unlikely to be related to true outcome 
(for survival data, censoring unlikely to be introducing bias);
•Missing outcome data balanced in numbers across intervention groups, with 
similar reasons for missing data across groups;
•For dichotomous outcome data, the proportion of missing outcomes 
compared with observed event risk not enough to have a clinically relevant 
impact on the intervention effect estimate;
•For continuous outcome data, plausible effect size (difference in means or 
standardized difference in means) among missing outcomes not enough to 
have a clinically relevant impact on observed effect size;
•Missing data have been imputed using appropriate methods.



Criteria for the 
judgement of ‘High risk’ 
of bias.

Any one of the following:
•Reason for missing outcome data likely to be related to true outcome, with 
either imbalance in numbers or reasons for missing data across intervention 
groups;
•For dichotomous outcome data, the proportion of missing outcomes 
compared with observed event risk enough to induce clinically relevant bias 
in intervention effect estimate;
•For continuous outcome data, plausible effect size (difference in means or 
standardized difference in means) among missing outcomes enough to 
induce clinically relevant bias in observed effect size;
•‘As-treated’ analysis done with substantial departure of the intervention 
received from that assigned at randomization;
•Potentially inappropriate application of simple imputation.

Criteria for the 
judgement of ‘Unclear 
risk’ of bias.

Any one of the following:
•Insufficient reporting of attrition/exclusions to permit judgement of ‘Low 
risk’ or ‘High risk’ (e.g. number randomized not stated, no reasons for 
missing data provided);
•The study did not address this outcome.



SELECTIVE REPORTING
Reporting bias due to selective outcome reporting.

Criteria for a 
judgement of ‘Low 
risk’ of bias.

Any of the following:
•The study protocol is available and all of the study’s pre-specified (primary 
and secondary) outcomes that are of interest in the review have been 
reported in the pre-specified way;
•The study protocol is not available but it is clear that the published reports 
include all expected outcomes, including those that were pre-specified 
(convincing text of this nature may be uncommon).

Criteria for the 
judgement of ‘High 
risk’ of bias.

Any one of the following:
•Not all of the study’s pre-specified primary outcomes have been reported;
•One or more primary outcomes is reported using measurements, analysis 
methods or subsets of the data (e.g. subscales) that were not pre-specified;
•One or more reported primary outcomes were not pre-specified (unless 
clear justification for their reporting is provided, such as an unexpected 
adverse effect);
•One or more outcomes of interest in the review are reported incompletely 
so that they cannot be entered in a meta-analysis;
•The study report fails to include results for a key outcome that would be 
expected to have been reported for such a study.

Criteria for the 
judgement of ‘Unclear 
risk’ of bias.

Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’. It is 
likely that the majority of studies will fall into this category.



OTHER BIAS
Bias due to problems not covered elsewhere in the table.

Criteria for a 
judgement of ‘Low risk’ 
of bias.

The study appears to be free of other sources of bias.

Criteria for the 
judgement of ‘High 
risk’ of bias.

There is at least one important risk of bias. For example, the study:
•Had a potential source of bias related to the specific study design used; or
•Has been claimed to have been fraudulent; or
•Had some other problem.

Criteria for the 
judgement of ‘Unclear 
risk’ of bias.

There may be a risk of bias, but there is either:
•Insufficient information to assess whether an important risk of bias exists; 
or
•Insufficient rationale or evidence that an identified problem will introduce 
bias.



Example of a ‘Risk of bias summary’ figure



Example of a ‘Risk of bias graph’ figure



Risk of bias Interpretation Within a study Across studies

Low risk of bias. Plausible bias unlikely 
to seriously alter the 
results.

Low risk of bias for all 
key domains.

Most information is from 
studies at low risk of 
bias.

Unclear risk of bias. Plausible bias that 
raises some doubt 
about the results.

Unclear risk of bias for 
one or more key 
domains.

Most information is from 
studies at low or unclear 
risk of bias.

High risk of bias. Plausible bias that 
seriously weakens 
confidence in the 
results.

High risk of bias for 
one or more key 
domains.

The proportion of 
information from studies 
at high risk of bias is 
sufficient to affect the 
interpretation of results.

Table 8.7.a: Possible approach for summary assessments of the risk of bias for each 
important outcome (across domains) within and across studies

Review authors should make explicit judgements about the risk of bias for 
important outcomes both within and across studies. This requires identifying the 
most important domains (‘key domains’) that feed into these summary 
assessments. Table 8.7.a provides a possible approach to making summary 
assessments of the risk of bias for important outcomes within and across studies.

http://handbook.cochrane.org/chapter_8/table_8_7_a_possible_approach_for_summary_assessments_of_the.htm


Meta-analysis



Interpretation of results



Structure of 
review articles



Structure of review articles
Should conform to the anatomy of a typical scholarly 
article

i.e., Abstract, Introduction, Methods, Results, Discussion, and 
References 

Literature reviews are in reality a type of research
However, conclusions are derived from original sources of 
information 



Structured Abstract
Objective

The author should clearly state the purpose of the article

Background 
A description of what prompted the review

Presentation of a context for the review

Methods
A description of the methods used



Structured Abstract (cont.)
Discussion 

The implication and relevance of the information the review 
presents

Conclusion 
Summary of what the review contributes to the literature

What new conclusion can be drawn as a result of the synthesis 
of the literature



Introduction
Presents the background and context of the problem that 
inspired review

A description of the course of the disease, common 
outcomes and treatment options

The topic should be clearly defined, and tied in with 
clinical practice

Novel terms should be defined

A synopsis of existing research 



Introduction (cont.)
The importance and need for the review should be 
established by showing 

That there are gaps in the literature on the topic 

The extent of the condition’s negative impact on society in 
terms of human suffering and monetary costs

Explained in enough detail to substantiate the need for the 
review 



Introduction (cont.)
A focused and well-constructed question should be 
present

Provides direction for the review

Assists readers in determining if the review is applicable to 
their individual clinical circumstances

Should help establish the review’s inclusion criteria



Methods
Describes the search process and strategies involved, 
including: 

Databases searched 
Search terms 
Search limits

e.g., publication years, languages, ages, etc.  

Should include enough detail to enable others to replicate 
the search



Methods should include
The criteria that were used to include or exclude studies

For example, exclude surgery related studies or drug trials

A description of how studies were appraised
Rating instruments are typically used
However, the reliability of these instruments varies 
considerably 
Design
Randomization

Information about
How the relevance of primary studies was ascertained



Methods should include (cont.)

How the data were extracted and synthesized
Effect size calculation
Estimating summary effect
Explaining sources of heterogeneity
Sensitivity analysis
Sources of heterogeneity

Sources of heterogeneity 
How much
How it was handled 



Results
The outcome of the search process is presented

Including information on 
The number of articles retrieved 

How many articles were excluded from the review and which 
of the inclusion criteria they failed to meet

Look for evidence of selective referencing 



Results (cont.)
The Results section is sometimes very short 

When short, details about the retrieved articles are provided 
in the Discussion section

However, it may be longer 
The characteristics of the included studies may be 
described and contrasted in this section 
Often presented in tables
Important points about selected studies must be 
addressed.



Discussion
The findings of all of the articles in the review are 
synthesized to generate a conclusion

There may or may not be a separate Conclusions section

Information about the etiology, pathophysiology, diagnosis, 
treatment, and prognosis of the condition at issue is often 
provided 

Comparison of our results with other published reviews 



Discussion (cont.)
Presents a new perspective on the topic that is usually 
more reliable than any of the individual articles in the 
review

Caution – authors have the leeway to defend articles 
that support their viewpoint and challenge those that do 
not

Systematic methods control for much of this subjectivity, but it 
is still possible in the best types of reviews 



Discussion (cont.)
The synthesis is the heart of the literature review design 

Consequently it is important to ensure that a meaningful 
integration is accomplished 

The author should offer an interpretation of the 
literature reviewed

A critical appraisal of the articles reviewed may be in 
order

Appraisal of current review
Limitations
Strengths



Discussion (cont.)
The conclusion should be in agreement with the evidence 
presented in the review 

Authors should emphasize what new information can be 
gained

The conclusion should not merely repeat what was 
previously written



References
Should be comprehensive and cite all articles included in 
the review 

Derived almost entirely from peer-reviewed journals 
But may include conference proceedings, textbooks, and 
government documents 

Unpublished works too; but keep in mind, they have not been 
peer-reviewed 



References (cont.)
No padding of references 

Only enough articles should be cited to make a point

Be alert for authors who misrepresent sources, which is a 
fairly common occurrence

e.g., misquote, selectively quote, omit relevant information, etc.

May have to read source material to detect



PRISMA statement



http://www.prisma-statement.org/



Checklist of items to include when reporting a 
systematic review or meta-analysis











PROSPERO



http://www.crd.york.ac.uk/prospero/



Cochrane

Cochrane handbook------ online book



Revman



Questions and comments



Systematic review and meta-analysis

By : Amin Salehi Abargouei



Meta-analysis



Narrative review
Abelson:

Doing arithmetic with words

P value=0.001
Large effect in a small sample.
Slight effect in a large sample.

P value=0.5
Small effect in a large sample size.
Large effect in a small sample size.



To perform a meta-analysis:
we compute an effect size and variance for each study, and 
then compute a weighted mean of these effect sizes.

To compute the weighted mean we generally 
assign more weight to the more precise studies. 

But the rules for assigning weights depend on our assumptions 
about the distribution of true effects.





Effect size types:

Effect sizes based on means

Raw (unstandardized) mean difference (D )
Based on studies with independent groups
Based on studies with matched groups or pre-post designs

Standardized mean difference (d or g)
Based on studies with independent groups
Based on studies with matched groups or pre-post designs

Response ratios (R )
Based on studies with independent groups



Effect sizes based on binary data

Risk ratio (RR )
Based on studies with independent groups

Odds ratio (OR )
Based on studies with independent groups

Risk difference (RD )
Based on studies with independent groups



Effect sizes based on correlational data
Correlation (r)

Based on studies with one group



Effect Sizes Based on 
Means



Raw (unstandardized) mean difference (D)
may be used as the effect size when the outcome scale is 
either inherently meaningful or well known due to 
widespread use.

This effect size can only be used when all studies in the 
analysis used precisely the same scale.



Example:
The effect of calcium supplementation on weight change

Are Organic Foods Safer or Healthier Than 
Conventional Alternatives?

The association between Vitamin D status and 
preeclampsia



If we assume the variance in two samples are 
the same



If we don’t assume the variance in two 
samples are the same



Example





Matched groups
Cross-over trials

Before after studies

Paired samples (husbands and wives)



D for matched groups





Standardized mean difference (d)
If different studies use different instruments
(such as different psychological or educational tests) to 
assess the outcome, then the scale of measurement will 
differ from study to study and it would not be meaningful 
to combine raw mean differences.

Transforms all effect sizes to a common 
metric, and thus enables us to include different 
outcome measures in the same synthesis. 



Independent groups



Hedges’ g
It turns out that d has a slight bias, tending to 
overestimate the absolute value of d in small 
samples. 

This bias can be removed by a simple correction that 
yields an unbiased estimate of , with the unbiased 
estimate sometimes called Hedges’ g (Hedges, 1981). 

To convert from d to Hedges’ g we use a 
correction factor, which is called J. Hedges (1981) 
gives the exact formula for J, but in common practice 
researchers use an approximation





df is n1+n2-2



Computing d and g from studies that 
use pre-post scores or matched groups



RESPONSE RATIOS (R)
The response ratio (R) is often used in ecology. 

In research domains where the outcome is 
measured on a physical scale (such as length, area, 
or mass) and is unlikely to be zero, the ratio of the 
means in the two groups might serve as the effect size 
index.







Effect size based on means
Raw (unstandardized) mean difference (D )

Based on studies with independent groups
Based on studies with matched groups or pre-post designs

Standardized mean difference (d or g)
Based on studies with independent groups
Based on studies with matched groups or pre-post designs

Response ratios (R )
Based on studies with independent groups



Including studies with different designs
It is possible to compute an effect size and variance from 
studies that used two independent groups, from studies 
that used matched groups (or pre-post designs) and from 
studies that used clustered groups. 

These effect sizes may then be included in the same 
meta-analysis.



Can we use D, d or g in the same analysis?

NO



Effect Sizes Based on Binary Data
(2*2 Tables)

Risk ratio (RR)

Odds ratio (OR)

Risk difference (RD)



RR



Example
Vitamin D deficiency and preeclampsia

Dash diet and risk of cardiovascular disease

Vegetable intake and colorectal cancer

Bisphenol and childhood cancer









OR



Example
Vitamin D deficiency and preeclampsia

Dash diet and risk of cardiovascular disease

Vegetable intake and colorectal cancer

Bisphenol and childhood cancer







When the risk of the event is low, the odds ratio will be 
similar to the risk ratio.

Diabetes?
Cancer?
….

What we usually do when studies have 
reported both RR and OR?????????



Risk difference
The risk difference is the difference between two risks



Points:
We can compute the risk of an event (such as the risk of 
death) in each group (for example, treated versus 
control). The ratio of these risks then serves as an effect 
size (the risk ratio).

We can compute the odds of an event (such as ratio of 
dying to living) in each group (for example, treated versus 
control). The ratio of these odds then serves as the odds 
ratio.



We can compute the risk of an event (such as the risk of 
death) in each group (for example, treated versus 
control). The difference in these risks then serves as an 
effect size (the risk difference).

To work with the risk ratio or odds ratio we transform 
all values to log values, perform the analyses, and then 
convert the results back to ratio values for presentation. 

To work with the risk difference we work with the raw 
values.



Effect Sizes Based on 
Correlations



Correlation coefficient: r
The estimate of the correlation parameter  is simply the 
sample correlation coefficient, r.

Most meta-analysts do not perform syntheses on the 
correlation coefficient itself because the variance 
depends strongly on the correlation.

Rather, the correlation is converted to the Fisher’s z scale





Vitamin D status and BMI

Refined carbohydrate consumption and IQ

Dose of a medication and the colony count of a bacteria





Points:
When studies report data as correlations, we usually use 
the correlation coefficient itself as the effect size. 

We transform the correlation using the Fisher’s z 
transformation and perform the analysis using this index. 
Then, we convert the summary values back t correlations 
for presentation.



Converting Among Effect Sizes



If all studies in the analysis are based on the same kind of 
data (means, binary, or correlational), the researcher 
should select an effect size based on that kind of data.

When some studies use means, others use binary data, 
and others use correlational data, we can apply formulas 
to convert among effect sizes.

Studies that used different measures may differ from each 
other in substantive ways, and we need to consider this 
possibility when deciding if it makes sense to include the 
various studies in the same analysis.







Factors that Affect Precision
The precision with which we estimate an effect size can 
be expressed as a standard error or confidence interval 
(in the same metric as the effect size itself) or as a 
variance (in a squared metric).

Sample size

study design
Matched groups yielding more precise estimates (as compared 
with independent groups) and clustered groups yielding less 
precise estimates.



Clustering





In addition to these general factors, there are unique 
factors that affect the precision for each effect size index.

Studies that yield more precise estimates of the 
effect size carry more information and are 
assigned more weight in the meta-analysis.





Calculating summary (overall) effect

Fixed effect model

Random effects model



Symbols for true and observed effects



Fixed effect model
Under the fixed-effect model all studies in the analysis 
share a common true effect.

The summary effect is our estimate of this common 
effect size, and the null hypothesis is that this common 
effect is zero (for a difference) or one (for a ratio).

All observed dispersion reflects sampling error, and study 
weights are assigned with the goal of minimizing this 
within-study error.



















Random effects model







Random-Effects Model
Under the random-effects model, the true effects in the 
studies are assumed to have been sampled from a 
distribution of true effects.

The summary effect is our estimate of the mean of all 
relevant true effects, and the null hypothesis is that the 
mean of these effects is 0.0 (equivalent to a ratio of 1.0 
for ratio measures).



Since our goal is to estimate the mean of the distribution, 
we need to take account of two sources of variance. 
First, there is within-study error in estimating the effect in 
each study. (within study variation)

Second (even if we knew the true mean for each of our 
studies), there is variation in the true effects across 
studies. (between study variation)

Study weights are assigned with the goal of minimizing 
both sources of variance.



The parameter T2 (tau-squared) is the between-studies 
variance (the variance of the effect size parameters across 
the population of studies)











Fixed-Effect Versus Random-Effects
Models

A fixed-effect meta-analysis estimates a single effect that 
is assumed to be common to every study, while a 
random-effects meta-analysis estimates the mean of a 
distribution of effects.

Study weights are more balanced under the 
random-effects model than under the fixed-effect 
model. 

Large studies are assigned less relative weight and 
small studies are assigned more relative weight as 
compared with the fixed-effect model.



The standard error of the summary effect and (it 
follows) the confidence intervals for the summary 
effect are wider under the random-effects model 
than under the fixed-effect model.







Vitamin D and preeclampsia(fixed effect)

Overall  (I-squared = 51.9%, p = 0.023)

ID

Shand          (2010)

Bodnar         (2007)

Baker          (2010)

fernandez      (2011)

Robinson       (2010)

Wei            (2012)

Baker          (2010)

Wetta          (2012)

Shand          (2010)

Shand          (2010)

Powe           (2010)

Study

0.53 (0.26, 0.80)

ES (95% CI)

-0.09 (-1.16, 0.97)

1.61 (0.55, 2.67)

1.69 (0.70, 2.67)

0.30 (-1.35, 1.95)

1.15 (0.44, 1.87)

0.22 (-0.55, 0.98)

0.77 (-0.15, 1.69)

0.10 (-0.51, 0.70)

-0.56 (-1.65, 0.52)

0.33 (-0.61, 1.27)

0.30 (-0.91, 1.51)

100.00

Weight

6.52

6.63

7.63

2.72

14.70

12.73

8.79

20.48

6.32

8.42

5.07

%

0.53 (0.26, 0.80)

ES (95% CI)

-0.09 (-1.16, 0.97)

1.61 (0.55, 2.67)

1.69 (0.70, 2.67)

0.30 (-1.35, 1.95)

1.15 (0.44, 1.87)

0.22 (-0.55, 0.98)

0.77 (-0.15, 1.69)

0.10 (-0.51, 0.70)

-0.56 (-1.65, 0.52)

0.33 (-0.61, 1.27)

0.30 (-0.91, 1.51)

100.00

Weight

6.52

6.63

7.63

2.72

14.70

12.73

8.79

20.48

6.32

8.42

5.07

%

  
0-2.67 0 2.67



Random effects model

NOTE: Weights are from random effects analysis

Overall  (I-squared = 51.9%, p = 0.023)

Baker          (2010)

Robinson       (2010)

Wei            (2012)

Powe           (2010)

fernandez      (2011)

Bodnar         (2007)

Wetta          (2012)

Baker          (2010)

Study

Shand          (2010)

ID

Shand          (2010)

Shand          (2010)

0.54 (0.13, 0.95)

0.77 (-0.15, 1.69)

1.15 (0.44, 1.87)

0.22 (-0.55, 0.98)

0.30 (-0.91, 1.51)

0.30 (-1.35, 1.95)

1.61 (0.55, 2.67)

0.10 (-0.51, 0.70)

1.69 (0.70, 2.67)

-0.09 (-1.16, 0.97)

ES (95% CI)

0.33 (-0.61, 1.27)

-0.56 (-1.65, 0.52)

100.00

9.54

11.83

11.21

7.04

4.59

8.24

13.15

8.88

%

8.16

Weight

9.34

8.02

0.54 (0.13, 0.95)

0.77 (-0.15, 1.69)

1.15 (0.44, 1.87)

0.22 (-0.55, 0.98)

0.30 (-0.91, 1.51)

0.30 (-1.35, 1.95)

1.61 (0.55, 2.67)

0.10 (-0.51, 0.70)

1.69 (0.70, 2.67)

-0.09 (-1.16, 0.97)

ES (95% CI)

0.33 (-0.61, 1.27)

-0.56 (-1.65, 0.52)

100.00

9.54

11.83

11.21

7.04

4.59

8.24

13.15

8.88

%

8.16

Weight

9.34

8.02

  
0-2.67 0 2.67



The selection of a model must be based solely on the 
question of which model fits the distribution of effect 
sizes, and takes account of the relevant source(s) of error. 

When studies are gathered from the published literature, 
the random effects model is generally a more plausible 
match.

The strategy of starting with a fixed-effect model 
and then moving to a random-effects model if the 
test for heterogeneity is significant is a mistake, 
and should be strongly discouraged.



Heterogeneity:
An intervention that consistently reduces the risk of 
criminal behavior by 40% across a range of studies is very 
different from:

One that reduces the risk by 40% on average with a risk 
reduction that ranges from 10% in some studies to 70% in 
others.



Dairy and weight change



Questions:
Is there evidence of heterogeneity in true effect sizes?

What is the variance of the true effects?

What are the substantive implications of this 
heterogeneity?

What proportion of the observed dispersion is real?



Identifying and Quantifying
Heterogeneity

When we speak about dispersion in effect sizes from 
study to study we are usually concerned with the 
dispersion in true effect sizes, but the observed 
dispersion includes both true variance and 
random error.
The mechanism used to isolate the true variance is to 
compare the observed dispersion with the 
amount we would expect to see if all studies 
shared a common effect size. 
The excess portion is assumed to reflect real differences 
among studies. This portion of the variance is then used 
to create several measures of heterogeneity.







Q is the weighted sum of squares (WSS) on a 
standardized scale.  As a standard score it can be 
compared with the expected WSS (on the assumption 
that all studies share a common effect) to yield a test of 
the null and also an estimate of the excess variance. 
Cochrane Q test

T2 is the variance of the true effects, on the same scale 
(squared) as the effects themselves. This value is used to 
assign study weights under the random effects model.



T is the standard deviation of the true effects, on the 
same scale as the effects themselves. We can use this to 
estimate the distribution of true effects, and consider the 
substantive implications of this distribution.

I2 is the proportion of observed dispersion that is real, 
rather than spurious. It is not dependent on the scale, and 
is expressed as a ratio with a range of 0% to 100%.



Factors affecting heterogeneity statistics



Exploring about the source of heterogeneity
Subgroup analysis:

Heterogeneity must tend to be minimal in each subgroup
Between group heterogeneity must be significant.

Meta-regression:
A kind of Regression
Linear association between dispersion and a numeric or an 
qualitative variable



Date of publication

Age

Sex

Gender

Design

Method of intervention

…….

We have to read included studies 
carefully





Is there any evidence of Publication Bias?
Funnel plot

Begg’s funnel plot

Egger’s test



Funnel plot





If publication bias exists, How much?
Trim and fill



Trim and Fill



Sensitivity analysis



Sensitivity analysis, Influence analysis

  0.52   0.88  0.73   1.03   1.79

 Anderson             (2007)
 Dave                 (2002)
 Hsu                  (2007)

 Jenkins              (2002)
 Lankinen             (2011)

 jenkins              (2008)
 Giacco               (2009)

 Juntunen             (2003)
 Vuksan               (2007)
 Brownlee             (2010)
 Katcher              (2008)
 Jang                 (2001)
 Bell                 (1990)

 Rave                 (2007)
 Ross                 (2011)

 Rondenlli            (2011)

 Lower CI Limit  Estimate  Upper CI Limit
 Meta-analysis estimates, given named study is omitted

 





Meta-analysis steps and reporting:
Effect size calculation

Summary effect calculation

Exploring about heterogeneity
Subgroup analysis
Meta-regression

Sensitivity analysis

Publication bias



Meta-analysis softwares
SAS

R

STATA

REVMAN

Comprehensive meta-analysis



Some examples
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