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Note: info. in this bracket were added from the book, and the doctor didn’t mention during the lecture 

 

SYSTEMATIC REVIEWS and META-ANALYSES 

The two topics fall under the tertiary analysis that gather all prior publications on a specific 

topic and summarize them. The systematic review is the careful compilation and summary 

of all publications relevant to a particular research topic. While the meta-analysis creates a 

summary statistic for the results of systematically identified articles. 

 

22.1| Overview 

The goal of a review article is to synthesize what is already known about a topic by 

connecting previous studies and offering new interpretations of their contributions to 

scientific knowledge. 

This knowledge is a good outcome in & of itself, & a tertiary analysis can also be a helpful step in 

preparing for future primary or secondary analyses. Well-written & comprehensive review articles 

often become foundational for new research in the field because they summarize what is known 

about an area of inquiry. And because of that, published review articles may be cited more 

frequently than the typical article reporting on an individual field study. 

However, review articles have limitations. Not all journals publish review articles as they 

are regarded as exhibiting less originality than other types of research. 

All reviews require: 
· An extensive search of the literature [ as you search for participants ]. 
· The extraction of key information from relevant articles. 
· The clear and concise presentation of this information. 

 

The following table shows the differences between the reviews and meta-analyses. We won’t talk about 
narrative review as it is not preferable clinically because it gives the researcher’s point of view.  

 

They all share the 

same population 

They all share the 

same objective 
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As if we say         

[ theoretically] 

that systematic 

reviews are 

qualitative and 

meta-analyses 

are quantitative 

This is the main 

difference. 
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22.2| Selecting a topic 

Each review needs to have an appropriate scope. So, when starting a tertiary analysis, the 

most important decision is the selection of a topic that is narrow enough that all the 

relevant publications can be acquired [usually, it is 15-20 articles]. 

Most successful reviews have more than just a few articles & less than hundreds of articles. 

 The topic may need to be modified after a preliminary search, depending on the number of articles 

available. If an initial search of an abstract database yields only 8 possibly relevant articles, the topic 

probably needs to be expanded; if a search produces 352 articles, the topic needs to be narrowed 

to a more specific disease condition, to a smaller geographic area, or to a reduced scope. 

 

22.3| Library access 

No review article can be written without excellent library access because every relevant 

article must be identified and obtained during a systematic review. This usually requires 

access to a university library that allows patrons to make numerous interlibrary loan 

requests.  

Before starting a review project, a researcher should check with an institutional librarian 

regarding the library's journal access policies and the prices for accessing articles that are 

not part of the library's collections or subscription services.  

The researcher must also prepare to maintain a meticulous system for tracking articles that have 

already been acquired, those that have been requested but not yet received, and those that need 

to be requested. 

 

22.4| Narrative reviews   [ not required ] 

 

22.5| Systematic reviews 

Systematic reviews use a predetermined & comprehensive searching & screening 

method to identify relevant articles while minimizing bias that occur when researchers 

handpick the articles they want to highlight. 

Therefore, after the identification of a focused study question, the most important 

decisions in a systematic review are the selection of keywords and inclusion criteria. 
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The systematic review process: 

1. Identification of an appropriately narrow study question. 

2. Selection of a well-defined & valid search strategy [ from where, & what keywords] 

3. Screening of all potentially relevant articles [ using the inclusion criteria]. 

4. Extraction of relevant information from all eligible articles. 

5. Summarization of the findings of these articles. 
 

  

          Figure 22-2|  Systematic review process 

 

 

 

In some situations, it is appropriate to create a summary statistic by pooling data from the included 

studies, but this type of meta-analyses is not required. 

 

22.6| Search strings 

· The MeSH dictionary [ available through PubMed.org] can help with focusing or 

expanding search terms by identifying the definitions of key terms as well as 

synonyms and related terms.  
 

For example, a search for "health care costs" shows that synonyms for this term include 

"treatment cost" and "medical care costs." Sub-headers (sometimes called child terms) for 

"health care costs" include "direct service costs," "drug costs," "employer health costs," and 

"hospital costs." And "health care costs” fall under the headers (sometimes called parent 

terms of "health care economics and organizations,” "health care quality, access, and 

evaluation," and "delivery of health care.” 
 

· Use Boolean operators such as AND, OR, and NOT. 

Confirm that the selected search string will capture several articles known to meet the 

eligibility criteria. 

The exact search string(s) used for a systematic review should be presented in the methods 
section of the resulting research report. Square brackets or another notation can be used in 
the text to indicate the start and end of each search string, for example: [a OR b].  
 
 

Inclusion and exclusion Presented in a 

summary table 

To see whether they meet all of the inclusion criteria  



5 | P a g e 

 

Examples of using Boolean operators: 

· [a or b] → will find any abstract that includes "a" or "b" or both.  

· [a AND b] → will yield only those abstracts that include both terms.  

· [a NOT b] → will yield only those abstracts that include "a".  

· More complex search strings may use parentheses, such as [a AND (b OR c)], 

which will find any abstract that includes both "a" and "b" or includes both "a" 

and "c." 
 

 
 

Understanding the language used by MEDLINE and by other databases allows for  the 

design of a database-appropriate search string. And the terms used in the search must 

be selected carefully. 

For example, in MeSH language, a "child" is defined as a person who is 6 to 12 years old. 

Individuals who are 2 to 5 years old are classified as "preschool children" and those who are 13 

to 18 years old are "adolescents."  

A keyword search of [child] - that is, a search for the word "child" in all of the titles and 

abstracts of articles indexed in PubMed—will yield hundreds of thousands more hits than a 

search for ["child"[Mesh]] that only searches for articles indexed with "child" as a MeSH 

keyword.  

 

Notice that  

more specific 

topics yield less 

articles 
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To check the appropriateness of search terms, identify a handful of articles known to be 

relevant to the study question, then confirm that the search string captures  all of these 

articles. If the search misses one or more of those key references, then the search strategy 

needs to be modified.  

However, this process must not be used to exclude disliked articles, which would cause the 

inclusion bias that systematic reviews seek to minimize. 

If the topic is appropriately narrow, then keyword searches can often reduce the number of 

abstracts and/or articles that must be screened for eligibility  to a reasonable  number, often 

fewer than 100 articles. 

  

22.7| Search limiters 

Researchers must be cautious about artificially limiting the number of articles that will be 

identified during a literature search. Any limiters must be justified. 

For example, if you decided to search from midline only, or to choose articles in English 

language only, you will have to justify why you took these decisions because this can be 

considered as inclusion bias as they limit the number of indentified articles.  

Or if you searched for broad keyword terms like “adult “or “United States “ they may limit the 

search as many papers reporting about these populations may not include these terms. 

Also, “built in filters” can be considered as search limiters that researchers should be cautious 

about .  

For example pubmed allows researchers to use filters that allows them to search in particular types 

of articles only , such as filtering the search for humans only studies , but many articles about 

humans do not add “human” as keyword . And this might exclude some eligible articles. So it’s 

better to use study-specific exclusion rather than using filters. 

 

22.8| Eligibility criteria  

As the database searches are being conducted,each identified article’s title and abstract are 

reviewed to determine if they are eligible. When the abstract is not available, you have to 

read the whole article to determine eligibility. 

· To determine eligibility, create both; a list of inclusion criteria, & a list of exclusion 

criteria prior to screening the articles to avoid bias. 
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· Be prepared to justify all the included criteria, especially those related to quality 

screening.  

Again, justifying is to make sure no inclusion bias has been made. Example: if you 

decided your inclusion criteria to be cohort or case control only, and excluded 

experimental studies, justify why. or if you choose the sample size to be between 50-200 

participants, you will have to justify why [more examples are in the book page 174-175]. 

· Most systematic reviews end up with about 15-25 included articles after screening, 

although some have many more. The full text of each must be read to confirm eligibility, 

and each article should be assessed by at least 2 independent reviewers. 

 

Look at the figure below: 

 

As you can see, the figure summarizes the process of systematic review steps [example 

between brackets]: 

1. identifying the articles [there may be 100 articles]. 

2. screening abstracts [you exclude a number of articles, so you end up with 29 included 

articles]. 

3. Eligibility checks [ you exclude more, and end up with 25 included articles 

4. Then you examine the included studies in the analysis [ you may end up with 15 - 20 

articles]. 

Three additional methods can be used to complete your database search :                
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1. snowballing: to look up every article cited in the eligible articles in order to identify 

other not indexed relevant articles.                                                          

2. the gray literature:  articles which are available to reviewers not published yet.  

3. hand searching: all articles in the tables of contents of selected volumes of relevant 

journals are scanned [any other source of information about your topic like 

magazines]. 

[ Important note] the methods used for these expanded searches must be shown in the search report, 

& All articles found through these methods should fit the inclusion criteria.  

 

22.9| Data extraction  

After identifying eligible articles, Data extraction tables list descriptive characteristics about 

the contents of these articles like: Author, location, year, population, sample size...etc.  

The data extraction table allows for easy comilation & comparison of observations relevant 

to the study question. And it’s usually included in the search report. 

 

22.10| Systemamtic review results  

· record and report both: statistically significant findings [ p < .05 ] & those showing no 

association [ p > .05 ].  

Why both?  

Lets say you studied 20 articles. when you say 10 articles has shown an association 

between specific variables, it gives an idea that there is an association, but when you 

mention both; that 10 articles did show an association and other 10 didn’t show any 

association, this would be more clear that it’s 50% of all articles did show an association.  

So the studies that do not show statistically significant results are just as valuable as 

those that find a significant association. Actually, one of the primary contributors of the 

systematic reviews to the health literature is the ability to identify the  both: areas of 

consensus and areas of uncertainty. 

· Watch out for the publication bias that occurs when articles with statistically significant 

results are more likely to be published than those of null results .  

Proving that publication bias has occurred may not be possible, but the presence of consensus 

should be cautiously interpreted when only limited number of studies are published on the topic or 

the results are mixed. 
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22.11| Meta analysis  

Meta-analysis combines the results of several high-quality quantitative studies into one 

summary statistic that used similar methods to collect & analyze their data. 

Meta analysis process: 

1. Use a systematic search strategy to identify relevant articles.  

2. Carefully read each study.  

3. Assess the quality and comparability of each study.  

4. Extract statistical results from each of the eligible studies.  

5. Combine comparable statistical results into one summary statistic. 

So, both systematic reviews & meta analysis collect literature by choosing the eligible 

articles.  

The main two differences between them are: 

1. systematic review is qualitative, while meta analysis is quantitative. 

2. meta analysis has more strict inclusion criteria than systematic reviews.  

Because a summary statistic is meaningful only when every study included in the meta analysis 

has very similar exposures, outcomes, study design, methods, and populations.  

Trying to combine dissimilar studies could hide real differences among the studied population. 

 

Note: the summary statistic in meta analysis should usually adjust for the confidence intervals of 

the contributing statistical measures. 

 

22.12| Pooled analysis 

A meta analysis creates one summary statistic by pooling [combining] the results of studies 

identified during a systematic review . And only comparable statistics from similar studies 

can be pooled.  

Similar studies means the same study design, intervention, type of control, and population 

groups. 

homogeneous [similar] studies can be combined into a summary statistic easily, but caution 

should be used if the studies are heterogeneous [dissimilar] where we should measure the 

amount of variability.  
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Next 3  statements are not included in the exam :)  

· The amount of variability in the measure between studies can be examined using 

Cochran’s Q statistic for homogeneity & the I2 statistic. 

· A fixed effects model can be used to create a pooled estimate when the studies are 

fairly homogeneous. 

· A random effects model is required when the tests of heterogeneity show that the 

included studies are dissimilar.  

 

Note: Once a model [ points 2 & 3 above] is selected, a specialized computer software program can 

estimate the value of pooled statistic & its confidence interval, this estimated value is called the effect 

size [ it’s a number similar the odds ratio, rate ratio…]. The program takes into consideration the 

sample size of each study to weigh the contribution of each.  

 

22.13| Forest plots & funnel plots  

A FOREST PLOT displays the contributing studies and the summary measure for a meta 

analysis. The link below can help you to have a better idea : 

https://www.youtube.com/watch?v=py-L8DvJmDc&feature=youtu.be 

A forest plot has: in the graph below: 

· the horizontal axis shows the EFFECT SIZE.  

· the vertical line shows the effect size that indicates no effect “=1” [ Such as an odds 

ratio of 1]. 

· A row for information from each included study that uses a square or other marker 

[square in the pic below] to indicate the POINT ESTIMATE for the effect size and uses 

a horizontal line to show 95% confidence interval. Its size indicates the sample size 

[larger square means larger sample size]. (( in other words *each horizontal line 

represents a study ,*each square in this horizontal line represents the point estimate 

of the study, * the size of the square represents the sample size , *the lines around 

the square represent the confidence interval )) 

· A diamond shape to represent the summary measure and its confidence interval.  
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As you see, there are 4 contributing studies (I added them in red) in this forest plot. 

· Whenever the effect size (odds ratio) value is around 1, it’s not significant, like in study 

number 2 [ the confidence interval shows part below and part above 1]. 

· again, the diamond indicates the average of all point estimates of the studies which is 

the pooled point estimate [ the summary measure ] & its confidence interval. 

There are two main threats to the validity of meta analysis: poor quality of included studies & 

publication bias. 

We can solve the quality problem by selection criteria. 

 

 

A FUNNEL PLOT visually displays the likelihood of studies missing from the analysis because 

of publication bias . So it shows if there is a publication bias or not. 

In other words, the funnel plot examines the possibility of preferential publication of 

studies that report a statistically significant and favorable outcome. 

How?  

Look at the funnel plot below : 

· a point for each study included in the meta analysis is graphed on a plot . 

· On the x axis you can see The Effect Size of each study , and on the y axis you see the 

sample size .  

· If NO publication bias has occurred, the points of included studies will form a triangle 

[ as in the first two pictures ].  

· But if the publication bias has reduced the number of publications with statistically 

insignificant results, a part of the cone will be missing [ like the last picture ]. In this 

situation  →  the pooled estimate is likely to have overestimated the true effect size. 
 

1 

4 

2 

3 
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Again 

· First pic: Effect = 0  →  no publication bias. 

· Second pic: Effect > 0, so there is an effect [ an association ] depending on the 

involved studies  →  but no publication bias. 

· Third pic: Effect > 0, all articles show that there is a positive effect, but logically it’s 

not correct that no articles at all say that there’s no association!   → So, there IS a 

publication bias.  
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