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oz
Sistematik detleme ve meta-analizi (SDM)
calismalari, kanit temelli uygulamalar hakkinda
klinisyenlere en kisa yoldan bilgi saglamalari
nedeniyle son derece 6nemlidir. Bu detlemenin
amact bir SDM c¢alismasinin nasil yapildigs ve
hangi agamalarla yiritildigind agiklamaktir.
Bir SDM’deki asamalat; 1) Arastirma ekibinin
olusturulmast  2)  Arastirma
belirlenmesi 3) On arastirmanin yapilmast 4)
SDM’ye  dahil edilecek ve  dislanacak
calismalarin  Ozelliklerinin ~ belirlenmesi  5)
Literatiir taramast stratejisinin belirlenmesi 0)
SDM’nin bir protokole kaydedilmesi 7) lgili
veri tabanlarini taranmasi 8) Referans kayit
yonetimi ~ 9)  Arastrma  havuzundaki
calismalarin baslik ve 6zetlerinin okunmast ve
SDM’ye dahil edilecek/dislanacak caligmalarin
secilmesi 10) Kanit kalitesinin belirlenmesi 11)

sorusunun

ABSTRACT

Because systematic review and meta-analysis
(SRM) studies provide clinicians with the
information  quickly about  evidence-based
practices, they are crucial. It was aimed in this
review to explain how an SRM study is conducted
and with what stages it is carried out. The stages in
an SRM are; 1) Creation of the research team 2)
Determining the research question 3) Performing
preliminary  research  4)  Describing  the
characteristics of studies to be included and
excluded from the SRM 5) Determining of
literature screening strategy 6) Recording the SRM
into a protocol 7) Searching relevant databases 8)
Reference record management 9) Reading the titles
and abstracts of the studies in the research pool
and choosing the studies to be included/excluded
from the SRM 10) Determining the quality of
evidence 11) Examining the inter-observer

analysis Gozlemciler arast guvenirlik bakidmast 12)  reliability 12) Deciding on the statistical analysis
Istatiksel analiz yéntemine karar verme ve method and analyzing the data 13) Performing
verilerin analiz edilmesi 13) Ek analizlerin additional analyses 14) Reporting. In this process,
yapilmast 14) Raporlamadir. Bu siirecte following PRISMA  statement checklists is
PRISMA bildirgesi kontrol listelerini takip important. Consequently, to ensute the accuracy of
etmek 6nemlidir. Sonug olarak 6zellikle klinikte  the results, SRM studies that guide clinical
yaptlan  uygulamalart  bilgilenditen SDM  practices should be elaborately and systematically
calismalarinin  elde  edilecek  sonuglarin  conducted. This will enable clinicians working in
glvenirligi icin titizlikle ve sistematik bir sekilde  the health sciences (medicine, psychology, etc.) to
yuritilmesi gerekmektedir. Béylece saglik  quickly and accurately use the findings of SRM.
bilimleri alaninda klinikte uygulama yapan
klinisyenler kisa yoldan giivenilir bir bicimde
SDM sonuclarini kullanabileceklerdir.
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Introduction

With the emergence of evidence-based practices in the early 1990s, review articles are highly reliable sources for
decision-making in clinics (Grant & Booth, 2009). Reviews are research syntheses that, regardless of the area of
research, serve as a tool for evidence-based decision-making by reporting what has been written in the relevant
scientific field up to that point and providing an interpretation of it (Sutton et al., 2019). According to the
literature, there are five different types of reviews: meta-synthesis (Grant & Booth, 2009), narrative reviews,
summative reviews, SRM (Dunst, 2018). A review that integrates and contrasts data from qualitative research is
known as a meta-synthesis (Grant & Booth, 2009). The target of a narrative review is to provide a summary of
a particular subject and to describe the types of findings that are attained in particular samples and the
methodologies that are employed (Davies, 2000). Similar to narrative reviews, summative reviews contain
numerical information about the type of treatment, settings, research designs, samples, and provide information
about the latest situation on the subject (Dunst, 2018). Systematic reviews seek to systematically search, assess,
and synthesize evidence from studies adhering to the methods outlined in various guidelines (Grant & Booth,
2009). Additionally, a meta-analysis is a sort of systematic review that makes use of effect sizes to ascertain
whether there is a causal link between a treatment and an outcome in order to determine a treatment's effect
(Dunst, 2018). According to these definitions, it may be argued that this review is a narrative review in the sense
that it serves to summarize a certain subject.

Despite the fact that the terms SRM are often used synonymously in the literature, they are two different kinds
of reviews. Studies that can provide evidence for a particular question are objectively identified, assessed, and
synthesized in the systematic review. There is no need to produce a direct statistic such as meta-analysis.
However, if there are more than two studies in a systematic review and it is possible to combine the data, meta-
analysis can be performed (Hanratty, 2018). As a result, for a meta-analysis study, studies are systematically
identified, assessed, synthesized, and statistical analysis is performed. Compared to randomized controlled trials,
the findings of a meta-analysis offer a higher level of evidence (see Figure 1).

A Systematic review and meta-analysis

1 Randomized controlled double-blind studies

Figure 1. Levels of evidence (Ahn & Kang, 2018).

To write an SRM, there are specific steps that must be followed. These are:
1) Creation of the research team

2)  Determining the research question

3) Performing preliminary research
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4) Describing the characteristics of studies to be included and excluded from SRM

5) Determining of literature screening strategy

6) Recording the SRM into a protocol

7) Searching relevant databases

8) Reference Record Management

9) Reading the titles and abstracts of the studies in the research pool and selecting the studies to be
included/excluded from the SRM

10) Determining the quality of evidence

11) Examining inter-observer reliability

12) Deciding on statistical analysis method and analyzing data

13) Performing additional analyses

14) Reporting (Crocetti, 2016; Moher et al., 2015; Sen, 2019; Tawfik et al., 2019).

Creation of the Research Team

Research team for SRM can consist of subject experts, and if possible, search experts such as librarians, SRM
method experts or statisticians (Lé et al., 2022). According to Tawfik and his colleagues (2019), 2-3 review
authors should work independently in all stages to ensure the accuracy and quality of data as well as determine
whether the studies are eligible for review.

Determining the Research Question

Similar to individual research questions, an SRM starts with a research question or hypothesis These questions
could be: Is there a statistically significant difference between those who received the treatment or therapy and
those who did not from a variety of supplied treatments or therapies? Which form of therapy or treatment is
more effective? Are the two determined variables significantly correlated? (Sen, 2019). When consisting of
research questions, PICOS criteria [Participants (P) Intervention (I), Control (C), Outcomes (O), and Study
designs (S)] can be used. According to PICOS criteria, the participants who will participate in the study, the
intervention approaches to be used, the characteristics of the control group, the outcomes to be assessed, and
the study design should be stated (Thomas et al., 2019). As an example, a review question might be: Do short-
term memory and working memory outcomes differ statistically between children with learning disabilities who
have taken working memory training and children with learning disabilities who have not? In this research
question, children with learning disabilities who have taken working memory training are participants, working
memory training is the intervention, and children with learning disabilities who have not taken working memory
training are the control group, and short-term memory and working memory skills are outcomes. For this
question, review authors may choose RCTs and other experimental designs as the study design. In addition,
Cummings and his colleagues (2007) described the features of a good research question with abbreviations of
FINER: Feasible (F), Interesting (I), Novel (N), Ethical (E), and Relevant (R). In this scope, feasible means an
adequate number of participants, and includes manageable number of studies. Review authors should be aware
of the probability of asking a question that might not be answerable using the existing findings. Interesting
means getting the answer to interest the researchers and practitioners. A novel review addresses an authentic
gap in knowledge, so review authors should be aware of previous reviews related to the topic. This reduces
duplication of reviews. Authors should check for current reviews and meta-analyses in the published literature
and also for ongoing reviews in the PROSPERO register of reviews before starting their own review. However,
as new data published SRM can be updated (Liberati et al., 2009). Review questions should address problems
that are important to review readers such as policymakers, and health professionals. Also, it should take into
account the potential adverse effects of treatments or interventions in this stage (Thomas et al., 2019).

Performing Preliminary Research

Tawfik et al., (2019) suggest a preliminary search to determine relevant studies, provide the validity of the
proposed idea, prevent duplication of previously addressed research questions, and ensure sufficient articles for
conducting analysis. To do this, researchers can start by performing a simple search in Google Scholar or
PubMed with search terms.

Describing the Characteristics of Studies to Included and Excluded from an SRM
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Primary or secondary research could be included in the SRM. While data is collected data and analyzed first-
hand in the primary research, collected data is re-analyzed in the secondary research (Glass, 1976). Studies that
are included in an SRM as primary research may come from dissertations, papers published within the scope of
a congress, articles, government reports, or project reports, whereas studies that are included as secondary
research may come from old meta-analyses (Aslan, 2018). The parameters of the therapy supplied, or the
methodology used should be well defined in order to appropriately respond to the research question. The effect
of some confounding variables will also be eliminated in the case that the sample's characteristics are similar.
According to PICOS criteria, after identifying the research question and characteristics of participants clarify
which studies should be included and excluded in this stage. Listed below are some studies that will not be
considered for the meta-analysis:

. Studies with interventions and sample unrelated to the research question

. Studies without comparison groups related to the research question

. Studies not written in a standard format

. Studies whose publication language is other than English (If the native language of the authors of
synthesis is different or they are multilingual they can add publications in other languages)

. Studies outside the specified date ranges

. Studies that are accessed from different databases for the same publication (duplicate) (Basu, 2017).

Determining of Literature Screening Strategy

Following a description of the eligibility criteria for the SRM, identifying the eligibility criteria for research to be
included facilitates the selection of relevant subject headings and words for the search strategy. Relevant
published articles in databases may not be found if search strategies are ineffective or inappropriate. The search
strategy should be based on the main concepts being inspected in a review. In general databases, a search strategy
to determine studies generally has three groups of terms: (a) terms to use for the population; (b) terms to use
for the intervention(s) evaluated; and (c) terms to use for the types of study design to be included (generally for
randomized trials). However, for reviews of studies having different methodologies, it might be necessary to
search only for the intervention or the population (Lefebvre et al., 2019). Also, outcomes of the intervention
can be used as terms (Panitvisai et al., 2010). Moreover, to determine keywords, published studies or earlier
reviews may be used. Sometimes, chosen keywords may not capture all necessary studies despite being
appropriate for the review. In those situations, it may be useful to use just one term of intervention, use two or
more terms, use a multicore or complicated approach that uses a number of searches, with different
combinations of terms, or use citation searches on studies in addition to database searches (Lefebvre et al.,
2019). The words that have been found to have the same or comparable meanings during the search are placed
between the words with the conjunction 'or', while the words that do not have similar meanings are placed
between the words with the conjunction 'and'. Additionally, 'near’ or 'within 5 words' or ‘adj5’ screenings can
be made. For instance, for a meta-analysis of salicylic acid and acute coronary syndrome, a search can be made
["salicylic acid" near "acute coronary syndrome"] or ["salicylic acid" within 5 words "acute coronary syndrome"]
(Sen, 2019) Some databases such as PubMed/Medline archive articles under specific search terms (MeSH;
Medical Subject Headings). Therefore, MeSH terms can be used in these databases (Basu, 2017).

Literature search can be conducted in databases such as Science Direct, PubMed, Scopus, EMBASE, Psyclnfo,
CINAHL Plus, ERIC and Cochrane Central Register of Controlled Trials (CENTRAL) in the field of health
sciences (Ahn & Kang, 2018; Akcakaya et al., 2022). In addition, chosen keywords can be searched with
ClinicalTrials.gov, Google Scholar, Open Gray. Also, it should be determined manual search strategy (for the
detail see the title of Screening Relevant Databases).

Recording the SRM into a Protocol

The standardization and quality improvement of such studies are greatly aided by the registration of SRM on a
recognized international platform (Ahn & Kang, 2018). Moreover, determining the subject of SRM, what kind
of search strategy will be used in which databases with which keywords, inclusion/exclusion criteria,
predetermining the statistics to be made and recording them in a certain system prevent waste of time and effort
and publication bias for the same studies on the same subject (Moher et al., 2015). One such platform has been
created by York University, Center for Reviews and Dissemination. For this purpose, the International
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Prospective Register of Ongoing Systematic Reviews (PROSPERO; International Prospective Register of
Ongoing Systematic Reviews, http://www.ctd.york.ac.uk/prospero) was created in February 2011 (Moher et
al., 2015). First of all, the first authot's name, surname, address, e-mail, password, telephone numbert, institution,
country name, professional category (academic, statistician, academic working actively in the clinic, researcher
etc.), method of review (effect of health and social care interventions, side effects, diagnosis, economic
evaluation, genetics, etc.) and related fields of health (cancer, paediatric health, education, ear, nose, throat,
neurology etc.) must be filled and registered on the mentioned platform. Then, it is entered from the "Log in"
section, “(Register your review now)” section is clicked, and 26 mandatory and 14 optional fields are filled.
Meta-analysis studies referenced before the pandemic were first reviewed and then published. However, due to
the pandemic, COVID-19 studies are prioritized, and studies pending more than 30 days are published as they
are sent. It is suggested that extra care should be taken to ensure that the material is accurate because these
studies are not reviewed by the PROSPERO team but go through an automatic control instead. Additionally,
the registration must be confirmed within a month because the automatic registration confirmation is not
notified by e-mail after 30 days. In this case, it would be appropriate for researchers to prepare their reviews in
accordance with the preferred reporting items for SRM protocols (PRISMA-P) 2020 statement and to indicate
this in the method section of their articles in order to indicate the systematicity of the study (see Page et al.,
2021). In addition to PROSPERO, there is another platform to register: Cochrane
(https:/ /www.editorialmanager.com/cemd/default2.aspx). After signing up for this link the SRM proposal can
be submitted.

Screening Relevant Databases

Title/abstract and full-text screening can be started in line with the protocol determined for SRM after
PROSPERO registration. Searches are performed with specific keywords related to the subject of the review in
the determined databases. In addition, manual search can reduce bias. For manual search, references from
included reports can be searched, authors or experts can be contacted, and cited/related articles can be checked
in Google Scholar and PubMed. Additionally, authors can track citations for each included study by tracking all
the articles that cite that study. This may requite electronic searching of databases. Furthermore, all 'similat’ or
'related to' articles can be followed. These methods can be performed by 2-3 review authors to get all studies
that need to be included in the review. If the full-texts are not accessed, some websites can be searched such as
ResearchGate where we can direct full-text requests from authors. Also, full-texts not accessible can be
requested from authors directly via e-mail (Tawtfik et al, 2019).

Reference Record Management

Using software such as Endnote X8 (Thomson Reuters, 2016) and Covidence (www.covidence.org) while
creating a research pool facilitates the process of identifying articles to include. For instance, after the necessary
keywords are entered into the PubMed database, studies on the subject appear. Afterwards, these articles can
be accessed by marking a date range or by ticking one of the full-text, abstract or free full-text access options.
Additionally, the PubMed database can be scanned by bringing criteria related to the subject of interest in terms
of article type, publication date, language, gender, and age. The articles that appear in the last case are transferred
to the “citation manager” section from the four options that appear by clicking the “send to” button, resulting
in a file that can be opened in the Endnote software. Then the file is opened in the Endnote software is exported
as an XML file. Then it is registered with the Covidence software with an e-mail address. This software allows
free use of up to 500 articles. In the Covidence program, articles are loaded from where it says "Import". This
software finds different versions of the same article saved in different databases, preventing the same article
from being scanned over and over again. Moreover, it is possible to access this software by installing the
application on a mobile phone and this makes the job even easier. Then, all articles from other databases are
uploaded to the Covidence program, and the software detects and deletes one of the articles that are the same
(https:/ /www.covidence.org). Other literature review softwares are DistillerSR, JBI SUMARI, and Rayyan (see
Munn et al., 2019; Ouzzani et al., 2016).
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Reading the Titles and Abstracts of the Studies in the Research Pool and Selecting the Studies to be
Included/Excluded from the SRM

When all the screenings are finished, the two or three (three authors are more reliable) authors of the SRM
independently (separately) read the titles and abstracts of all articles and the full text when they think it is
necessary and vote on the articles with yes, no, or maybe according to the inclusion/exclusion criteria on
Covidence or another literature review software (Tawfik et al., 2019). At this stage, the researcher is likely to
encounter more than a thousand articles on the subject, and using such software makes the job easier. At the
end of the process, the number of studies reached regarding the identification, screening, and number of
included studies for SRM should be indicated in a figure (e.g., see Figure 2). It is recommended that the flowchart
created for this process be added to SRM studies (Page et al, 2021).

_§ Records identified through database* Before screening records removed:
s searching (n=) Records after duplicate removed (n =)
3] —» . S .
=] Registers (n=) records ticked as ineligible by automation
5 tools (n=)
=

A

Records screened (n= ) > Records excluded (n = )**

\ 4
on . -
g Reports searched for retrieval (n=) |- Reports not retrieved (n =)
(3
5 v
195!

Reports reviewed for eligibility (n=) |, Reports excluded (n =)
Reason 1 (n=)
Reason 2 (n=)
l Reason 3 (n=)
Studies included in review (n=)

g Reports of included studies (n=)
~o
S

*The number of records identified from each database or register searched (instead of the total number across
all databases/registers) should be reported, if possible.

**How many records were excluded by a human and how many were excluded by automation tools should be
indicated, if automation tools were used.

Figure 2. The process of determination of the articles' identification, screening, and inclusion

Determining the Quality of Evidence

The quality assessment includes external and internal validity. Methodological quality generally means internal
validity. Internal validity can be affected by performance bias, selection bias, attrition bias, detection bias,
reporting bias, and other biases during the research process. Hence, methodological quality assessment tools
focus on these aspects, which is called risk of bias (Higgins et al., 2019) Examining the quality of the studies
included in the SRM provides information about the certainty of what conclusions can be reached with the
evidence obtained (Crowther et al., 2010). In order to rule out bias, it is important to ensure cross-checking with
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at least two researchers to assess the quality of individual studies (Zeng et al., 2015). At this stage, a table
including participant characteristics, number, variables of interest, quality score, kind of publication (e.g., thesis,
article), name of the authors, and effect size, etc. is created. The reasons for excluding excluded studies should
be on the table (Tawfik, 2019). Various tools are used in the literature to assess the quality of studies. Zeng et
al. (2015) reviewed the methodological quality tools that can be used in SRM studies and suggested the use of a
number of tools according to research types:

o The Newcastle-Ottawa Scale for cohort and case-control studies,
e The Methodological Index for Non-Randomized Studies (MINORS),

e Agency for Healthcare Research and Quality (ARHQ) methodology checklist for cross-sectional
studies,

e Tor diagnostic accuracy testing studies, Quality Assessment of Diagnostic Accuracy Studies-2
(QUADAS-2),

e Systematic Review Centre for Laboratory Animal Experimentation; SYRCLE, for assessing
animastudies,

o Assessment of Multiple Systematic Reviews (AMSTAR) for multiple systematic reviews/meta-analysis
studies,

e An 18-item tool developed to assess case series studies and

e Appraisal of Guidelines, Research and Evaluation; AGREE-II tool for assessing clinical practice
guidelines,
In addition to these tools, The Joanna Briggs Institute Critical Appraisal Tools have checklists for each research
design such as case-control studies, analytical cross-sectional studies, case series, case reports, cohort studies,
diagnostic test accuracy studies, prevalence studies, qualitative research, quasi-experimental studies, randomized
controlled trials, and systematic reviews (see https://jbi.global/critical-appraisal-tools).

Inter-Observer Reliability

For inter-observer reliability, the researcher with a Covidence or other literature review software account invites
the other researcher with his/her name and e-mail address. Thus, the researcher who accepts the invitation can
vote on all files separately from the other researcher. Then, the extent to which the two authors agree on the
studies to be included in the study can be determined using a formula. One of the formulas that can be used is
Agreement+(Agreement+Disagreement) X 100. According to this formula, 70% is necessary, 80% is sufficient,
and 90% or more agreement is interpreted as good (House et al., 1981). Another statistical technique could be
Cohen's Kappa. In Cohen's Kappa value, above 0.60 is considered acceptable, while 0.80 and above is
interpreted as very good (Crocetti, 2016). Then, the authors make the final decision about the studies to be
included in the SRM by discussing the studies that were voted “maybe” and the cases where one researcher
voted yes and the other voted no, or vice versa. The authors should describe how decision rules were used to
select data from multiple reports corresponding to a study, as well as how inconsistencies were resolved across
reports (Page et al., 2020).

Deciding on Statistical Analysis Method and Analysing Data

All studies included in the systematic review before deciding on the statistical method may not be suitable for
meta-analysis due to overlapping samples (Ak¢akaya et al., 2022). In such cases, even if only two studies are
available from the last 20-30 years on the subject, a meta-analysis may be worthwhile. Although this kind of
meta-analysis provides limited estimates (Ioannidis et al., 2008), it may ensure the quantitative accuracy of the
meta-analysis by avoiding a narrative review (Akcakaya et al., 2022). The effect size gives information about the
strength of the difference between the two groups or the strength/magnitude of the relationship between the
two variables (Ellis, 2010). The effect size values used to perform meta-analysis differ from the effect size values
obtained as a result of other statistical analysis methods. Effect size values that are frequently used for meta-
analysis in the literature ate risk ratio, correlation, and standardized mean difference values (Sen, 2019). Cohen's
d of individual studies is calculated before calculating the standardized mean difference. Then, Hedges' g,
Cohen's d or Glass' delta values are calculated for the standardized mean difference (Sen, 2019; Walker, 2005).
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Hedges' g of these values is used to eliminate the bias that may arise due to the small number of samples (Hedges,
1981). Two different statistical models have been developed to determine the average effect size. These are the
fixed effects model and the random effects model. While the fixed effects model makes calculations based on
the assumption that the effect size parameters and the sample are homogeneous, the analysis is performed by
assuming that the mean and variance are variable, and the sample is heterogeneous in the random effects model
(Hedges & Vevea, 1998).

Analyses are performed using software such as ProMeta3
(https:/ /idostatistics.com/prometa3/#prm_download) and Comprehensive Meta-Analysis (CMA), and forest
graphs are obtained. As mentioned in the link provided above, ProMeta3 is currently free, while CMA has a 10-
day free trial. As a result, if the effect size is 0.80 and above, it is interpreted as a high effect size, between 0.50
and 0.80 as medium-high, between 0.20 and 0.50 as small-medium effect size (Fritz et al., 2012).

Data Synthesis for Only Systematic Reviews

For research questions that concern issues other than the effectiveness of an intervention, current review
methods are not always appropriate. This is because some research produces narrative rather than numerical
data. This may lead to current systematic review methods being unable to synthesize the findings of some
research and are consequently excluded from these reviews. This exclusion of non-RCT research has important
inclusion for the psychology and healt care professionals, which has a considerable a number of different
research methods (Evans, 2002). These research methods can be quantitative or qualitative research. For
quantitative research, tabulation by grouping similar data, and using charts or graphics and narrative review can
be used as the methodology (Moola, et al., 2015). As mentioned before, a review that integrates and contrasts
data from qualitative research is known as a meta-synthesis (Grant & Booth, 2009). Narrative review, thematic
synthesis, and critical interpretive synthesis can be used for analysis, in qualitative research (For the detail see
Arai et al., 2007; Dixon-Woods et al., 2006; Thomas & Harden, 2008).

Performing Additional Analyses

After calculating the effect size, it is assessed whether there is heterogeneity between studies and its size, if any.
For this, ( statistics and I? calculations are made (Crocetti, 2010). If the statistical value Q) is greater than the
Chi-square value at the same degrees of freedom, heterogeneity is assumed (Yildirim & Sen, 2019). The other
parameter assessing heterogeneity is I? value. The higher the I? value, the higher the heterogeneity. In other
words, an I? the value between 0% and 40% is interpreted as low, between 41% and 60% as moderate, and
above 61% as high heterogeneity (Moher et al., 2015). While the low level of heterogeneity indicates that the
studies included in the meta-analysis are quite similar and consistent, the high level of heterogeneity may indicate
that the number of studies is more than ten and that each study addresses the research question differently and
is more often encountered in practice (Crocetti, 2016).

Reporting
In the reporting, the methods and results of the SRM should be described and presented. This phase consists

of two steps: (a) describing the main elements in an SRM under a standard form (PRISMA 2020 report) and

(b) preparing the manuscript comprehensively and succinctly according to the chosen academic journal (del
Amo et al., 2018).

Conclusion

To sum up, writing an SRM is a quite systematic and planned process. The outcomes of the inferences are more
valid and reliable when there is a systematic approach taken. This is crucial for the quality of the findings from
SRM that guide practice.
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GENISLETILMIS OZET

Sistematik derleme ve meta-analizi (SDM) siklikla birbirinin yerine kullanilsa da birbirinden farklidir. Sistematik
derlemede belirli bir soruya iliskin kanit olusturabilecek ¢alismalar nesnel bir sekilde belirlenir, degerlendirilir ve
sentezlenir. Dogrudan bir istatistik yapilmast sart degildir. Meta-analizi ise bir mudahalenin etkisini
belirleyebilmek i¢in miidahale ve sonug arasinda nedensel bir iliski olup olmadigint belirlemek amaciyla etki
buytkliklerini kullanan sistematik bir derleme tartdir (Dunst, 2018). Sistematik bir derlemede ikiden fazla
calisma bulunuyorsa ve verileri birlestirmek mimkiinse meta-analizi yapilabilmektedir (Hanratty, 2018). Bir
SDM yazmak i¢in izlenmesi gereken adimlar: (Crocetti, 2016; Moher vd., 2015; Sen, 2019).

Oncelikle arastirma ekibi olusturulur. SDM ekibi konu uzmanlarindan, SDM yéntemi/istatistik alanindaki
uzmanlardan ve miimkiinse kitiphanecilerden olusabilir (L& vd., 2022). Arastirma sorulart olusturulurken
PICOS kriterlerine gére calismaya katilacak katdimeilar (Participants), miidahale yaklagimlart (Intervention),
kontrol grubunun 6zellikleri (Control), degerlendirilecek sonuglar (Outcomes) ve calisma tasarimi (Study design)
belirtilmelidir. (Thomas vd., 2019).

Onerilen fikrin gegerliligini saglamak, daha énce ele alinan arastirma sorularinin tekrarlanmasini énlemek ve
yeterli makalenin olup olmadigini belirlemek amaglariyla bir 6n arastirma yapilmast 6nerilmektedir. Google
Akademik veya PubMed'de arama terimleriyle basit bir arama yapilabilir (Tawfik vd., 2019).

Daha sonra sistematik detleme ya da meta-analizine dahil edilecek/diglanacak caligmalatin 6zellikleri betimlenir.
Birincil ya da ikincil arastirmalar bir SDM’ye dahil edilebilir (Aslan, 2018). Arastirma sorusunun en iyi sekilde
yattlanabilmesi i¢in verilen miidahalenin ya da uygulanan metodolojinin sinrlarinin iyi ¢izilmesi gerekmektedir.
Ayrica muidahalenin uygulandigi 6rneklemin 6zelliklerinin benzer olmasi bazi karstirict degiskenlerin etkisini
bertaraf edecektir (Thomas, 2011). Ardindan tarama stratejisi belirlenir. Bunun i¢in konuyla ilgili tiim anahtar
sozciikler belirlenir ve tarama stratejileri olusturulur. Bazen segilen anahtar kelimeler, derleme i¢in uygun
olmasina ragmen gerekli tim calismalari kapsamayabilir. Béyle durumlarda, yalnizca bir miidahale terimi
kullanmak, iki veya daha fazla terim kullanmak, farkli terim kombinasyonlar: kullanmak veya calismalarda
veritabant aramalarina ek olarak alint1 aramalart kullanmak yararl olabilir. (Lefebvre vd., 2019).

Saglik bilimleri alaninda Science Direct, PubMed, Scopus, EMBASE, Psyclnfo, CINAHL Plus, ERIC ve
Cochrane Central Register of Controlled Trial gibi veri tabanlarinda literatiir taramasi yapilabilir (Ahn & Kang,
2018; Akgakaya vd., 2022). Ayrica ClinicalTrials.gov, Google Akademik, Open Grey ile meta-analizine dahil
edilecek caligmalarin kaynakcast taranabilir.

SDM’lerin belirli bir sisteme kaydedilmesi aynit konu ile aynt calismalar icin bosuna zaman ve emek
harcanmasinin ve yayin yanliliginin Oniine gecmektedir (Moher vd., 2015). Bunun icin PROSPERO
(International Prospective Register of Ongoing Systematic Review) (Moher vd., 2015) veya Cochrane
(https://www.editorialmanager.com/cemd/default2.aspx)  kullanilabilir.  Ayrica  yazarlarin = calismalarint
PRISMA-P 2020 beyanina uygun sekilde hazirlamalart ve bunu makalelerinin yontem bélimiinde belirtmeleri
gerekmektedir (bk. Page vd., 2021). PROSPERO kaydi sonrast veri tabanlarinda baslik/6zet ve tam metin
taramasina baglanabilir. Ayrica manuel arama yanliligi azaltabilir (Tawfik vd, 2019). Bu siirecte Endnote X8
(Thomson Reuters, 2016) ve Covidence (www.covidence.org) gibi bazt yazilimlar kullanilabilir. Ayrica literattr
taramak icin DistillerSR, JBI SUMARI ve Rayyan kullanilabilir (bk. Munn vd., 2019; Ouzzani vd., 2016).

Tim taramalar bittiginde arastirma havuzundaki c¢alismalarin baglik ve 6zetleri okunur ve SDM’ye dahil
edilecek/diglanacak caligmalar secilir. SDM’nin iki yazari birbitlerinden bagimsiz bir sekilde tiim makalelerin
baslik ve 6zetlerini ve gerekli oldugunu dustndiklerinde tam metnini okurlar ve dahil etme/dislama 6lctitleri
dogrultusunda Covidence ya da baska bir literatiir tarama programut kullanabilirler (Tawfik vd., 2019). Sirecin
sonunda SDM i¢in belitleme, tarama ve dahil edilen ¢alismalarin sayilarina iliskin erisilen ¢alisma sayilart bir sekil
icinde belirtilmelidir (bk. http://www.prisma-statement.org/PRISMAStatement/).

Daha sonra kanit kalitesi belirlenmelidir. Ic gecerlilik, arastirma stireci sirasindaki performans, se¢im, yipranma,
tespit, raporlama yanhhgt ve diger yanliliklardan etkilenebilir. Dolayisiyla metodolojik kalite degerlendirme
araclari, yanliik riski olarak adlandirilan bu yonlere odaklanmaktadir (Higgins vd., 2019). Yanllig1 ekarte
edebilmek icin bireysel calismalarin kalitelerini en az iki arastirmact degerlendirmelidir. SDM c¢alismalarinda
kullanilabilecek yontemsel kalite araglarint icin bk. Zeng vd., 2015. Ardindan gézlemciler arasi givenirlik
incelenmelidir. Kullanilabilecek formillerden biri; Goris Birligi+(Goris Birligi+Goris Ayriligr) X100’dar. Bu
formile gbre %70 gerekli, %80 yeterli ve %90 ve Uzeri goris birligi iyi olarak yorumlanmaktadir (House vd.,
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1981). Bir diger istatiksel teknik Cohen’in Kappast olabilir. Cohen’in Kappa degerinde ise 0,60 tzeri kabul
edilebilir olarak kabul edilitken 0,80 ve tizeri ¢ok iyi olarak yorumlanmaktadir (Crocetti, 2016). SDM’ye dahil
olacak calismalari, “belki” oyu verilen ¢alismalar ile bir arastirmacinin evet, digerinin hayir oyu verdigi ya da tam
tersi durumlar bitlikte tartistlarak dahil edilecek calismalar hakkinda yazatlar nihai karar1 verirler.

Ardindan isttaiksel analiz asamasina gecilir. SDM’ye dahil edilen tim calismalar 6rtiisen 6rneklemler nedeniyle
meta-analizi yapmak i¢in uygun olmayabilir (Ak¢akaya vd., 2022). Bu gibi durumlarda konuyla ilgili son 20-30
yila ait sadece iki ¢alisma mevcut olsa bile bir meta-analiz faydalt olabilir. Bu tiir bir meta-analiz sinurlt tahminler
saglasa da (loannidis vd., 2008), 6ykileyici bir derlemeden kaginarak meta-analizin niceliksel dogrulugunu
saglayabilir (Akcakaya vd., 2022). Meta-analizi yapmak icin siklikla kullanilan etki buyiikligh degerleri risk orani
ve standartlastirilmis ortalama farki (SOF) korelasyondur (Sen, 2019). SOF’u hesaplamadan 6nce bireysel
calismalarin Cohen d’si hesaplanir. SOF icin Hedges’ g, Cohen’s d veya Glass’ delta degerleri hesaplanmaktadir
(Sen, 2019; Walker, 2005). Bu degerlerden Hedges’ g 6rneklem sayisinin az olmasina baglt olarak ortaya
ctkabilecek yanliligt gidermek amaciyla kullanilmaktadir (Hedges, 1981). Ortalama etki buyiikligint belirlemek
lizere sabit etkiler ve rastgele etkiler modeli gelistirilmigtir. Sabit etkiler modeli, etki biiytikliigi parametreleri ve
6rneklemin homojen oldugu varsayimina dayanirken, rastgele etkiler modelinde ortalama ve varyansin degisken
oldugu ve 6rneklemin heterojen oldugu varsayilmaktadir (Hedges & Vevea, 1998). Etki buyikligt 0,80 ve tizeri
ise yuksek etki buyiikligi, 0,50 ile 0,80 arasi ise orta-yiiksek, 0,20 ile 0,50 aras1 kiigiik-orta etki biyiikligi seklinde
yorumlanmaktadir (Fritz vd., 2012).

Heterojenligin degerlendirilmesi i¢in Q istatistigi ve 12 kullanilir (Crocetti, 2016). Aynt serbestlik derecelerinde
Q istatistik degeri ki-kare degerinden biyiikse, heterojenlik oldugu varsayilmaktadir (Yildirim ve Sen, 2019). 12
degeri arttik¢a heterojenlik de artmaktadir. Yani 12 degeri %0 ila %40 dustik, %41 ila %060 arast orta ve %61
tzerindeki deger ise yitksek diizeyde heterojenlik olarak yorumlanmaktadir (Moher vd., 2015). Ddusik
heterojenlik meta-analizine dahil edilen ¢alismalarin benzer ve tutarli oldugunu gosterirken, yiiksek heterojenlik
calisma saysinin ondan fazla oldugunu ve her bir calismanin arastirma sorusunu farkli sekilde ele alindigin
gosterebilmektedir ve daha ¢ok karsilagiimaktadir (Crocetti, 2016). Raporlamada ise SDM'deki ana unsurlar
PRISMA 2020 raporuna gére tanimlanmalt ve makale secilen akademik dergiye gore kapsamlt ve kisa bir sekilde
hazirlanmalidir (del Amo vd., 2018). Ozetle SDM yazma siirecindeki sistematiklik ¢ikarimlarin sonuglarinin daha
gegerli ve glivenilir olmasini saglamaktadir.
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