N
N

N

HAL

open science

Need for Training in Research Methodology Prior to

Conducting Systematic Reviews and Meta-Analyses,

and the Effectiveness of an Online Training Program:
The Global Andrology Forum Model

Rossella Cannarella, Rupin Shah, Florence Boitrelle, Ramadan Saleh,

Damayanthi Durairajanayagam, Ahmed Harraz, Ashok Agarwal

» To cite this version:

Rossella Cannarella, Rupin Shah, Florence Boitrelle, Ramadan Saleh, Damayanthi Durairajanayagam,
et al.. Need for Training in Research Methodology Prior to Conducting Systematic Reviews and Meta-
Analyses, and the Effectiveness of an Online Training Program: The Global Andrology Forum Model.
The World Journal of Men’s Health, 2023, 41 (2), pp.342. 10.5534/wjmh.220128 . hal-04094886

HAL Id: hal-04094886
https://hal.inrae.fr /hal-04094886
Submitted on 6 Jun 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.inrae.fr/hal-04094886
https://hal.archives-ouvertes.fr

Original Article

Male reproductive health and infertility The World Journal of l.)

ANy MEN's HEALTH |sss

https://doi.org/10.5534/wjmh.220128

Need for Training in Research Methodology

Prior to Conducting Systematic Reviews and
Meta-Analyses, and the Effectiveness of an Online
Training Program: The Global Andrology Forum
Model

Rossella Cannarella'®, Rupin Shah®®, Florence Boitrelle*”™, Ramadan Saleh™*®,
Damayanthi Durairajanayagam’®, Ahmed M. Harraz*”'*®, Ashok Agarwal'"""

'Department of Clinical and Experimental Medicine, University of Catania, Catania, Italy, Reproductive Biology, Fertility Preservation,
Andrology, CECOS, Poissy Hospital, Poissy, France, *Department of Biology, Reproduction, Epigenetics, Environment and Development,
Paris Saclay University, UVSQ, INRAE, BREED, Jouy-en-Josas, France, “Department of Dermatology, Venereology and Andrology, Faculty of
Medicine, Sohag University, Sohag, Egypt, *Ajyal IVF Center, Ajyal Hospital, Sohag, Egypt, “Division of Andrology, Department of Urology,
Lilavati Hospital and Research Centre, Mumbai, India, "Department of Physiology, Faculty of Medicine, Universiti Teknologi MARA, Sungai
Buloh Campus, Selangor, Malaysia, °Mansoura University Urology and Nephrology Center, Mansoura, Egypt, *Department of Surgery,
Urology Unit, Farwaniya Hospital, Kuwait City, Kuwait, "°Department of Urology, Sabah Al Ahmad Urology Center, Kuwait City, Kuwait,
""Global Andrology Forum, Moreland Hills, OH, USA, *Cleveland Clinic Foundation, Cleveland, OH, USA

Purpose: Systematic reviews and meta-analyses (SRMAs) are used to generate evidence-based guidelines. Although the num-
ber of SRMAs published in the literature has increased dramatically in the last decade, the training and the experience of the
researchers performing the SRMAs are usually not explained in the SRMAs’ methodology, and this may be a source of bias.
Although some studies pointed out the need for quality control of SRMAs and training in proper statistical methods, to the
best of our knowledge, no study has reported the importance of training the researchers that conduct the SRMAs. The aim of
this study is to describe a training program designed to impart the essential knowledge and skills required for the conduct of
an SRMA and to assess the need for, and outcome of, such a training.

Materials and Methods: Researchers were trained for use of Scopus, study eligibility, assessment of the quality of evidence
(QoE) through the Cambridge Quality Checklist for observational studies, as well as the Cochrane Risk of Bias tool, the Con-
solidated Standards of Reporting Trials (CONSORT) guidelines, and the Jadad score for randomized controlled trials (RCTs),
Population, Intervention, Comparison, Outcome (PICO) questions and data extraction. A total of 35 of them were approved
to join a planned SRMA. At the end of the SRMA, they were administered 43 multiple-choice questions (MCQs) on demo-
graphics, motivation for participation in the SRMA, self-perceived change in knowledge before and after conducting the
SRMA, and self-assessment of performance. The senior researchers then revised the spreadsheet of the SRMA and, based
on the mistakes found, organized a training focused on the correct assessment of the study design, where 43 researchers (9
joined midway) and 11 trainees with no experience in conducting SRMA attended. They all were tested through a 5 MCQ
assessment that was administered before and after the training. Those scoring poorly were re-trained and re-tested, and only
those scoring satisfactorily were admitted to further SRMAs.

Results: Approximately 54.3% of the participants were medical doctors (MD), 31.4% were urologists and 48.6% had pre-

Received:Jul 25, 2022 Revised: Aug 1, 2022 Accepted: Aug 10, 2022 Published online Jan 1, 2023

Correspondence to: Ashok Agarwal https://orcid.org/0000-0003-0585-1026
Global Andrology Forum, 130 West Juniper Lane, Moreland Hills, OH 44022, USA.
Tel: +1-216-312-5829, E-mail: agarwaa32099@outlook.com, Website: https://www.globalandrologyforum.com

Copyright © 2023 Korean Society for Sexual Medicine and Andrology


https://orcid.org/0000-0003-0585-1026
http://crossmark.crossref.org/dialog/?doi=10.5534/wjmh.220128&domain=pdf&date_stamp=2023-04-01

https://orcid.org/0000-0003-4599-8487
https://orcid.org/0000-0002-7868-5949
https://orcid.org/0000-0002-5322-0141
https://orcid.org/0000-0003-0503-3533
https://orcid.org/0000-0001-9049-0215
https://orcid.org/0000-0002-8902-517X
https://orcid.org/0000-0003-0585-1026

The World Journal of

MEN'’s HEALTH

Rossella Cannarella, et al: Training in Research Methodology I

vious experience with SRMAs. Joining an international collaborative study was the main motivation, chosen by 19.7% of
researchers. The results of the self-perceived change in knowledge showed a significant improvement in the use of Scopus,
checklists for QoE, PICO questions, data required to perform a meta-analysis, and critical reading of scientific articles. Also,
the majority of the researchers ranked the quality of their work as high. The pre-test results of the 5 MCQ showed a low
score, which was not different from that achieved by a group of fresh trainees (median, 2; IQR 1-3 vs. median, 1; IQR, 1-2;
p=0.3). Post-training there was significant improvement in both groups (researchers: median, 4; IQR, 3-5 vs. median, 2; IQR,
1-3; p<0.001; trainees: median, 4; IQR, 3—4 vs. median, 1; IQR, 1-2; p=0.02). Out of the 44 researchers, 12 (27.3%) scored
poorly (<3). After re-training, all of them scored satisfactorily (>3) and were admitted to subsequent SRMAs.

Conclusions: At the end of our model, 100% of researchers participating in this study were validated to be included in a
meta-analysis. This validation required the involvement of the MT, two meetings, a self-evaluation survey, and one or two sets
of objective tests with explanations and corrections. Our results indicate that even well-trained clinicians are naive when it
comes to the methodology of SRMA. All the researchers performing an SRMA need comprehensive training that must cover
each aspect of the SRMA methodology. This paper provides a replicable training program that could be used by other investi-
gators to train the researchers to perform high-quality SRMAs.

Keywords: Meta-analysis; Research; Systematic review; Teaching; Training
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INTRODUCTION

Evidence-based medical practice requires reliable
information on the etiology, pathogenesis, risk factors,
diagnosis, and management of various medical condi-
tions. Systematic reviews and meta-analyses (SRMAs)
are considered the best form of evidence, as they pro-
vide evidence-based and generalizable answers [1-3].
Clinicians and researchers regularly read SRMAs to
keep themselves up to date in their respective fields of
interest [4]. SRMAs are published every day in medi-
cine. According to a quick Scopus analysis, 273,000
meta-analyses have been published in the field of med-
icine since 1980 until today. The years 2020 and 2021
have broken records with 25,000 and 32,000 SRMAs
published respectively. This phenomenon is undoubt-
edly due, in part, to the pandemic and the time avail-
able to researchers for bibliographic research [5]. Given
this abundance of SRMAs, the question of training or
teaching researchers how to conduct an SRMA begs to
be answered. Indeed, despite the existence, and recent
updates, of clear guidelines for effectively conducting
an SRMA [4,6], the steps remain poorly detailed in the
literature or the journal author guidelines and there
are no specifications on how researchers should be
trained to carry out these steps [7].

Conducting an SRMA involves many steps that need
to be performed correctly and accurately. First, the

SRMA research question must be feasible, interesting,
novel, and relevant. Therefore, a clear, logical, and well-
defined research question (or questions) needs to be
formulated. Two common tools are generally used in
qualitative syntheses: PICO (Population, Intervention,
Comparison, Outcome) or SPIDER (Sample, Phenom-
enon of Interest, Design, Evaluation, Research Type).
PICO is mostly used in quantitative data [8]. It is im-
portant that those involved in the meta-analysis must
also understand the PICO questions because they will
model the subsequent steps, including literature search,
screening of titles, abstracts, and full texts for inclu-
sion and exclusion.

Second, there has to be a literature search of a suffi-
cient number of databases, at least two according to the
AMSTAR-2 checklist [9]. Researchers, therefore, need to
be trained to use the main databases (Scopus, PubMed,
Cochrane, Embase) using varying search strategies and
keywords. For example, Scopus uses classic keywords
and allows one to search for these keywords, either
in the title, abstract, keywords, text, authors, or refer-
ences. The researcher needs to know how to download
the search results into an Excel spreadsheet, complete
and without duplicates.

Then, the abstracts need to be screened to select
papers for further screening of the full text. The full
texts will then have to be downloaded and screened
for eligibility, keeping in mind the PICO question.

www.wjmhorg 343
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Next comes the stage of evaluation of the quality of
evidence (QoE) and data extraction. Various QoE scales
are available and should be well understood by the
researchers. The quality of the statistical analysis and
the utility of the SRMA will depend on the robustness
of all these steps. Finally, the researchers will need to
be trained in article writing and non-plagiarism [10].
Thus, researchers need to be trained in a number of
steps, and their knowledge and skill need to be assessed
before they embark on a meta-analysis. Although some
studies have pointed out the need for quality control of
SRMAs and a proper statistical method [11,12], to the
best of our knowledge no study in the medical litera-
ture so far has reported the importance of training the
researchers that conduct SRMAs.

The Global Andrology Forum (GAF) [13] is an in-
ternational online scientific and medical group estab-
lished 1n 2021, committed to conducting the highest
quality research related to male reproductive and
sexual health including SRMAs. While conducting
SRMAs, the GAF realized that it is necessary to train
the researchers rigorously, to avoid mistakes during
the course of the study. Hence, GAF developed an on-
line training program that focused on all the steps de-
scribed above.

The aim of this study is to describe this novel, online
training program to train clinicians and researchers
engaged in the conduct of SRMAs, to document their
level of knowledge and skill prior to this training, and
to assess the change in these parameters after the
training program.

MATERIALS AND METHODS

1. Participants

In June 2021, the GAF planned to carry out an
SRMA on varicocele repair. From May 2021 to August
2021, the GAF sent a call to its members for partici-
pation in the SRMA. All candidates expressing an
interest were invited to email their curriculum vitae
and were then interviewed. Those selected had to be
clinicians (urologists, andrologists, endocrinologists) or
researchers (e.g., medical doctors, biologists, or PhDs
performing basic, translational, or clinical research)
involved in the field of male infertility. Having an aca-
demic position, previous publications, and knowledge
about how to perform a search strategy or a meta-anal-
ysis were not necessary for inclusion. Candidates with

344 www.wjmh.org
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poor knowledge of the English language were excluded.
Authorship was offered to the participants performing
well and respecting the deadlines.

2. Training on conducting SRMA

All included candidates underwent focused train-
ing before being involved in the SRMA. The training
included four exercises: the first two were based on the
use of the Scopus database, while the other exercises
focused on the evaluation of the QoE of the studies
and data extraction.

The goals of the first exercise were to train the
candidate to (1) use the database (Scopus) features to
modify the search, (2) learn how to correctly name and
save all the collected files, (3) organize the work and
the folders in a way that it is easily understandable for
other collaborators. The second exercise was assigned
only after the correct completion of the first one. Its
goals were to (1) refine the candidates’ search strategy
and (2) learn how duplicates can be identified and ex-
cluded, (3) provide training on the study eligibility.

Following completion of the Scopus exercises, the
candidates were emailed a tutorial that explained how
to assess the QoE of the articles using four different
scales: the Cambridge Quality Checklist [14], to be ap-
plied to observational studies, and the Cochrane Risk
of Bias tool for randomized controlled trials (RCTs) [15],
the Consolidated Standards of Reporting Trials (CON-
SORT) guidelines [16], and the Jadad score [17], to be
applied to RCTs. The first two exercises aimed to assess
the candidate’s capability to correctly score the QoE of
four articles (two articles for each exercise). The can-
didates were also provided with an Excel spreadsheet
for data extraction. The candidates failing to correctly
complete the exercises were offered additional train-
ing and were re-tested. Only candidates correctly com-
pleting all the exercises were admitted to the SRMA
(Supplement File 1).

3. Performing the planned SRMA

A total of 35 candidates were approved to join the
planned SRMA, which was conducted from July 2021
to December 2021. Eight additional researchers com-
pleted the training after the beginning of the SRMA
and joined the research midway (making it a total of
43 researchers involved in the SRMA). They were di-
vided into four teams, and the work of each team was
coordinated by a leader. For each step of the SRMA,
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the participants worked in pairs, verifying the work of
their partner; disagreements were resolved by the team
leader. Thus, constant feedback and supervision were
available throughout the study.

4. Test number 1: self-perceived change in

knowledge

In January 2022, a questionnaire with 43 multiple-
choice questions (MCQs) was administered to the 35
participants who had joined the SRMA from its begin-
ning. The participants had to rate their knowledge and
skills before and after the training. The MCQs, which
were created using the Google Form tool and made
available online, covered demographic information of
the candidates, their level of knowledge in using Sco-
pus advanced search, assessment of QoE of published
articles, understanding of PICO models, and data
extraction for a meta-analysis pre-and post-training
(Supplement File 2).

5. Revision of the SRMA spreadsheet

After completion of the SRMA, the senior research-
ers carefully reviewed the spreadsheet. The mistakes
found were corrected and the spreadsheet was sent to
the statisticians for statistical analysis. The most com-
monly made mistakes were identified and additional
focused training sessions (two virtual meetings) were
organized and extended to all the researchers who had,
in the meantime, joined the GAF.

Training:

- Use of Scopus

- Assessment of
eligibility

- QoE

- Data entry

Enrollment of the

participants

Repeat training
for those who
scored low

Repeat testing

Re-testing Training M
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6. Virtual meeting and online test

A total of 43 researchers with recent experience in
SRMA and 11 trainees with no experience in conduct-
ing SRMA joined a virtual meeting led by the GAF
leaders and experts. The topics discussed during the
meeting were the classification of the study designs [18],
the statistical principles of SRMAs, PICO questions,
common mistakes made during the classification of the
studies, and data entry [19].

Both the experienced researchers and the fresh
trainees were asked to complete a 5-question test on
the same topics, which was administered online, using
the Google Form Module Tool, before (Supplement File
3) and after (Supplement File 4) the virtual meeting.

The researchers who scored poorly (<3 correct an-
swers out of 5) underwent a second online recorded
training session led by one of the management team
(MT) members [20]. They were also contacted by an-
other member of the MT, to ensure that the research-
ers had correctly understood their mistakes. They were
subsequently re-tested and only the researchers per-
forming more than 4 points out of 5 were admitted to
future SRMAs.

The entire sequence of training and testing is illus-
trated in Fig. 1.

7. Statistical analysis

Survey questions were visualized using grouped bar
plots (Likert scale). The mean+standard deviation (SD)
or the median (interquartile range, IQR) were used for
parametric and non-parametric data, respectively.

Retrospective
assessment of the
self-perceived change
in the knowledge and
skills in which the
researchers were
trained

Joining in the

research program
(SRMA)

- ldentification of the
most commonly
made mistakes

- Organization of an
additional focused
training session

Review of the SRMA

spreadsheet by
senior researchers

Fig. 1. Description of the training methodology provided. QoE: quality of evidence, SRMA: systematic review and meta-analysis.
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The comparison of means was done using the stu-
dent t-test while those of medians were done using the
Mann—Whitney U test. Paired comparisons were done
using Wilcoxson signed-rank test. The repeated mea-
sure ANOVA test could not be performed because the
data was not normally distributed. All statistics were
done using R programming language v. 4.1.2.
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8. Ethics statement

The study protocol was approved by the internal
Review Board of the GAF management, and informed
written consent was obtained from each participant
after full explanation of the purpose and nature of all
procedures used. The study has been carried out in ac-
cordance with the principles expressed in the Declara-
tion of Helsinki.

Gender Highest qualification Profession
30+ 20 19 (54.3%) 12 944 (31.4%)
26 (74.3%) ] 10 (28.6%)
8 8 15 - 8 91
2 20+ 2 2
2 2 2 6 (17.1%)
4 8 101 S 61 -
N N N o, 0,
© 104 9(25.7%) ° 6 (17.1%) ° 4 U14%) 4 (11.4%)
] o ]
Z Z 54 4 (11.4%) Z 31
3(8.6%) 3(8.6%)
0 T 0 T 0 T T T 1
Male Female X QL < Qo © & & N & ©
N\ Q< tb%@ Q< O\& &036 o\o(?e@é\ @(;\\9‘\ & o\o@e 0’6\@
W N N 8‘(}0 6@@ & (\5‘
& &
If you answered Yes to the previous
question, in what capacity was your
Have you previously published contribution to the research
Years of experience in scientific research systematic review or meta-analysis? study/publicatoin?
157 14 (40%) 207 g (51.4%) . 207
17 (48.6%) 18 (51.4%)
3 @ 15 1 & 15
2 10 A 9.(25.7%) 2 2
<} -7 I} o
2 “ 2 2
7 (20% p i
o ¢ o 10 o 10 9 (25.7%)
N L N
o 51 © o 7 (20%)
o ] (]
z Z 51 Z 54
2 (5.7%)
1(2.9%) 1(2.9%) 1(2.9%) 1(2.9%)
0 = T T T T 0 T 0 =
0-1 1-2  2-5 5-10 10-15 15-20 >20 No Yes Q«\ N 0\\ c 0&'@ Q}\ <
o S5 e S5
o o O PO L &L
C CN RS F O
On avarage, how many hours do you < afba’@'b é& é?gb\)QQ (;\0" Q°Q\
spend per week on the online varicocele VR st‘@ﬁ@ L&
research study? O &
15 1 14 (40%)
[%2]
3
5 10 1 9 (25.7%) 9 (25.7%)
Qo
(%]
o
G
s 97
z
2 (5.7%)
1(2.9%) ¥ GA,
0 T T T 1
<2 2-4 4-6 6-8 >10 2022

Fig. 2. Demographics of researchers participating in the systematic reviews and meta-analyses (SRMA).
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RESULTS

1. Demographics
The MD degree was the highest qualification for 19

(54.3%) participants. Approximately, one-third were
urologists (31.4%) and 40.0% had 5-10 years of experi-
ence. Seventeen (48.6%) of the respondents had previ-
ous experience in performing a meta-analysis. Fig. 2
and Supplement Table 1 illustrate the responses of the
demographic portion of the survey.

The top 3 motivations to participate in SRMAs were
to join an international collaborative study, to work
alongside established clinicians, scientists, and academ-
ics, and to contribute to a study that answers impor-
tant clinical questions, in a total of 28 (19.7%), 26 (18.3%),
and 17 (12.0%) researchers, respectively. Fig. 3 shows
the list of reasons for participation in an SRMA.

2. Comparison of the knowledge scores of the
research methodology domains pre-and
post-training

1) Knowledge of conducting a literature search
using Scopus
The knowledge level was assessed on a scale from 1
to 10 with 10 being the highest level of knowledge. Be-
fore receiving training, half of the participants scored
5 or less in this knowledge domain. In the post-training
survey, none of the candidates scored 5 points or less,

Rossella Cannarella, et al: Training in Research Methodology I

and 48.6% scored 8 (Fig. 4).

2) Knowledge of Cambridge quality checklists
Before training, 25.7% of participants gave a score of
1, while 42.9% scored 8 after training (Fig. 4).

3) Knowledge of using Quality of Evidence (QoE) -
Cochrane Risk of Bias Tool for Randomized
Controlled Trials

While approximately half of the participants scored 5
or less before training, all scored 5 or more after train-
ing with an increase in the percentage of the highest

scores (Fig. 4).

4) Knowledge of using Quality of Evidence (QoE) -
Consolidated Standards of Reporting Trials
(CONSORT) guidelines

The most common level of knowledge before training
was a score of 1 (22.9%) while the most prevalent score

after training was 8 (37.1%). None scored less than 5

after training (Fig. 4).

5) Knowledge of using Quality of Evidence (QoE) -
Jadad (Oxford Quality) scale
The most common score before training was 1 (28.6%)
followed by 6 and 9 (14.3%, respectively) compared to
scores 8 (37.1%) and 10 (20.0%) after training (Fig. 4).

Select your top three motivations to join the Global Andrology Forum

30 1 28 (19.7%)
26 (18.3%)
1]
S 20
2 17 (12.0%)
53 15 (10.6%) 15 (10.6%)
S 10 (7.0%) )
S 101 9(6.3%) 8 (5.6%
2 (1.4%)
0 T T T T T - T T T 1
@ > & P NG Y & & N @
@ N K N N e . Q SN
ob & 6\\0 Q& _Q‘e\. o“% Qg%({\&e \Q,;b &4\ {»}6 O 066@ &2 Qf\\ e,é@ \ﬁ\eb\%@
OQ\ ¢ fe® O @G}\ P 5 (‘"} \O'brz}‘& Q,%@ N (\{9{\@} <® é‘s
G AR X > 2 > ] AR N
eé\ Y S & bee & o"*\fbc’ @ £ L& L @OQ L& O {é\b
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N R .
R <0 ) 0\&%06(} 4\00" \e;é QQ?Q ~o‘>\ (\éé S
& & © & © e “0 2022
40 58 <0 . o o
@° Fig. 3. Motivation for participation in the
® meta-analysis study.
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Knowledge of using Quality of Evidence

Knowledge of conducting a Knowledge of using Quality of Evidence (QoE)-Cochrane risk of bias tool for
literature serach using scopus (QoE)-Cambridge quality checklists ramdomized controlled trials
7 Time 157 Time 7 Time
15 EE Before [ Before [ Before
[ After [ After = After
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5 5 107 5
g 107 s 5
=] > >
o o o
o o o
R L | w 549
5 5
0- 0- 0-
1.2 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Score Score Score
Knowledge of using Quality of Evidence Knowledge of using Quality of Evidence Knowledge of the population, intervention,
(QoE)-Consolidated Standards of (QoE)-Jadad (oxford quality) scale comparison, outcome (PICO) model for
Reporting Trials (CONSORT) guidelines conducting a meta-analysis
7 Time 7 Time 7 Time
[ Before I Before I Before
[ After [ After 104 BB After
10
3 3 g
o C C
[} [} [}
=] =) =]
o o o
o o o
[T [T 54 [T
0 -
1 2 3 4 5 6 7 8 9 10 12 3 45 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Score Score Score
Knowledge of the data required to Knowledge of critical reading of Ability to organize your work and
perform a meta-analysis scientific articles to respect deadlines
7 Time 1 5: Time
[ Before [ Before
[ After [ After
10
> > >
o S (S
j c C
[} [} [}
=] > >
o o o
o o o
w w54 w
0 -
1 2 3 4 5 6 7 8 9 10 12 3 45 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Score Score Score
Fig. 4. Results of the multiple-choice question (MCQ) subdomains.
6) Knowledge of the Population, Intervention, 7) Knowledge of the data required to perform a

Comparison, Outcome (PICO) model for meta-analysis
Approximately half of the participants reported a

conducting a meta-analysis

Before training, 7 (20.0%) participants had the lowest lower level of knowledge (5 or less) before training,
level of knowledge and 3 (8.6%) participants still scored while more than 90% had a score of more than 6 after
5 or less after training. On the other hand, 5 (14.3%) training, with 8 being the most commonly described
scored 8 before training which increased to 12 (34.3%) score (11 respondents, 31.4%) (Fig. 4).

after training (Fig. 4).
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Your quality of work
42.9%

Your communication skills
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Your ability to meet the given deadlines

25.7%25.7% 48.6%

22.9% 22.9%
] 154
7.5
% 10 % % 31.4%
3 3T 5.0 = 107
Q. Q. Q.
k] k] G
g s - g
2.5 5
2.9%
0 T T T T T T 0 T T T T T L T 0 T
12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10 1
Score Score
Your attitude in having to Your ability to improve by listening to
meet the deadlines the remarks from your team leader?
48.6% 42.9%
. i 154
15
£ £ 104
£ 104 °
[ [
Q. Q.
G ks
2 54 2 54
0 T T T T T T T 0 T ARy 14
12 3 4 5 6 7 8 9 10 1

Score

Fig. 5. Self-assessment of performance skills by researchers.

8) Knowledge of critical reading of scientific
articles
While most of the participants have considerable
knowledge about the critical reading of scientific ar-
ticles, 5 (14.3%) participants (scoring 2 to 4) have im-
proved to only one participant scoring 5 with the rest
above 5 post-training (Fig. 4).

9) Ability to organize your work and respect
deadlines
Despite only 5 (14.3%), respondents reported a low
score (5 or less) before training, this improved after
training with none reporting a score of 6 or less. In ad-
dition, all higher-level scores improved (Fig. 4).

10) Self-assessment of performance skills by
researchers

The majority of the researchers ranked the quality
of their work as high (42.9% self-identified themselves
with a score of 9 out of 10), as well as their communica-
tion skills (25.7% for a score of 8 and 25.7% for a score
of 9), ability to meet the given deadlines (486% for a
score of 10), attitude in having to meet the given dead-
lines (48.6% for a score of 10). The self-assessed score on

2022

the ability to improve by listening to the remarks from
the Team leader was 9 for 42.9% of the researchers (Fig.
5).

The data of this study are tabulated in Supplement
Table 2-4.

3. Comparison of the distribution of pre and
post-training scores of the self-assessment

test
When comparing the median scores before and after

training, there was a significant improvement in scores
after training. Results are summarized in Fig. 6.

4. Results of the test

The pre-test median (IQR) scores were very low and
not significantly different between the experienced re-
searchers (median, 2; IQR, 1-3) and the fresh trainees
(median, 1; IQR, 1-2) (p=0.3). Post-training there was a
marked improvement in both groups with mean+SD
scores of 4.0+1.1 for researchers and 3.6+1.1 for trainees
(p=0.3). For researchers, it improved from 2 (IQR, 1-3)
to 4 (IQR, 3-5) (p<0.001). For the trainees, the post-test
median score was 4 (IQR, 3—4) compared to 1 (IQR, 1-2)
(p=0.02) (Fig. 7). This suggests the effectiveness of the
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Fig. 6. Paired scores comparison pre and post-training.
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training session.
Out of the 44 researchers, 12 (27.3%) scored <3. After
re-training, all of them scored satisfactorily (>3).

DISCUSSION

In the era of evidence-based medical practice, SR-
MAs have great value in molding opinions and guiding
practice recommendations. Hence, a large number of
researchers dedicate their time and effort to perform-
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ing SRMAs, and the past two years of COVID-imposed
isolation and limitation on clinical practice have given
a further boost to academic research.

It is generally assumed that the authors of an SRMA
are fully trained and qualified to carry out this type of
research. However, no study has specifically evaluated
this issue. Indeed, whether a focused training of the
researchers involved in SRMAs can impact the qual-
ity of the SRMA has not been addressed so far. With
the recent explosion of SRMAs, there is an increasing
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Fig. 7. Pre- post-training comparison between researchers and train-
ees. *Statistical test used to calculate the p-value.

risk of poorly conducted studies being published and
used for establishing clinical guidelines. Though the
methodology of data acquisition and analysis for per-
forming an SRMA has been clearly defined [4,6], there
are no guidelines for training in the implementation
of these processes, and therefore no safeguard against
a poorly done study. Previous studies have emphasized
the need for quality control and for the use of an accu-
rate methodology in conducting SRMA. In 2010, Bown
and Sutton [11] published a study suggesting methods
to be applied for literature search and data extraction,
although they did not attempt to validate their sug-
gestions. By reviewing the QoE data provided in 100
published SRMAs, Hameed et al [12] indicated that
the involvement of librarians could affect the articles’
scores, thus raising some concerns about the quality of
published SRMAs. This could lead to spurious associa-
tions reported in the literature and dilute evidence-
based medicine [21].

The GAF is engaged in several SRMAs. A unique
feature of this research group is that it is entirely
online which enables it to break free of geographical
boundaries and engage a large number of talented re-
searchers from all over the world. Thanks to our large
team we have been able to perform SRMAs with no
limitations of time or language, and also verify each
step in duplicate. To further ensure that the research
done by the GAF was of the highest quality, we de-
cided to provide online training in the various steps in-
volved in conducting SRMAs and also test the research
knowledge and skills of our team.

Our study showed that even experienced clinicians
(71.4% were MD or PhD; 59.9% were urologists or an-
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drologists) have little knowledge or experience in study
design, PICO models, and data extraction. In addition,
more than half of the members of the research team
had little knowledge (score 5 or less on a scale of 1 to
10) of how to conduct a search using Scopus, or assess
the QoE of a paper using the Cambridge quality of evi-
dence checklist, Cochrane Risk of Bias tool, CONSORT
guidelines or the Jadad scale. Further, 54.3% expressed
limited knowledge of the PICO model for conducting a
meta-analysis and 54.2% were unclear about the data
that needed to be extracted for a meta-analysis.

These findings validate our concern that possibly a
large number of SRMAs published in the worldwide
literature may be flawed due to inadequate skills of
those carrying out these advanced studies. Indeed, er-
rors can be seen in published papers, and even the
paper title can be misleading. For example, the title of
a paper published in 2017 claimed to be a prospective
controlled study that assessed changes in DNA frag-
mentation and oxidative stress after varicocelectomy
[22]. However, the control group in this study comprised
fertile, normozoospermic men whose parameters were
measured only at the onset of the study. This is not an
appropriate control group to study the changes after
varicocelectomy in infertile men, and this is actually
an uncontrolled study. It is likely that an untrained
researcher would be misled by the title (as were the
reviewers and editors) and would incorrectly enroll
this study in a MA as a controlled study. In another
widely referenced older study [23], classified by the last
Cochrane SRMA on varicocele repair as a RCT [24], the
authors have not mentioned how the control group was
selected and provided only one set of semen parameters
for the control group (presumably taken at the onset
of the study). In the absence of the second set of semen
analyses for the control group, done at the termination
of the study period there is no valid data to interpret
the results as a controlled study. These examples high-
light the need for a well-trained researcher to review
the papers being considered for a MA.

The mistakes made during the conduction of SRMA
can be prevented if sufficient training is provided
before a research team proceeds to implement the dif-
ferent steps of a MA. The results of the current study
demonstrate the effectiveness of an online training
program to enhance the knowledge and skills relevant
to conducting a proper SRMA.

Interestingly, all scores of targeted training domains
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improved significantly (scores of 810 on a scale of 1
to 10). After the training, the majority of researchers
(88.6%) expressed confidence in their ability to do an
advanced search using Scopus, and 71.5% understood
well how to implement the PICO model of SRMA.
Scores on the use of QoE checklists and scales also
improved remarkably with high confidence (scores
of 8-10) in skills for using the Cambridge quality of
evidence checklist for the assessment of observational
studies (77.2%), and the Cochrane Risk of Bias tool
(62.8%), CONSORT guidelines (65.6%), and Jadad scale
(74.2%) for assessment of RCTs. Although researchers
had expressed confidence in their ability to critically
read scientific papers, organize their work, and respect
deadlines prior to training, these scores improved fur-
ther after the training.

Interestingly, in the 5-question test on the evalua-
tion of the study design, which was administered after
the completion of the first MA, the researchers still
scored low, at the same level as new trainees. This in-
dicated that additional focused training is needed to
ensure that researchers categorize the study design
correctly. After training and re-training in some cases,
all researchers were able to identify the study design
accurately. Thus, with extensive and appropriate train-
ing, monitored through testing, all researchers could be
involved in further SRMAs.

Based on the results of our study we suggest the fol-
lowing:

(1) All researchers engaged in systematic reviews
and data collection for meta-analysis should undergo
training in various aspects of the process including
database searches, proper identification of study design
and eligibility, assessment of QoE and risk of bias, and
accuracy of data extraction and data entry.

(2) These skills need to be periodically tested and ad-
ditional training provided as needed.

(3) Training and testing can be effectively conducted
online.

Limitations of this study

Our conclusions are limited by the relatively small
number of researchers trained and evaluated. In addi-
tion, the analysis of the self-assessment score may be
biased due to the retrospective nature of the survey
where the respondents gave subjective impressions of
their knowledge and performance before and after the
training. Nevertheless, the changes in all training do-
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mains are large and significant enough to validate the
results of our study.

CONCLUSIONS

To the best of our knowledge, this is the first study
demonstrating the need for training of the researchers
involved in the conduct of SRMAs. Indeed, even well-
trained clinicians are often naive in the methodology
of SRMAs. Therefore, we advocate that all researchers
performing an SRMA should undergo a comprehensive
training that must cover each aspect of the SRMA
methodology. Furthermore, our article offers an exam-
ple of an online training program that could be used to
impart knowledge and skills to researchers performing
high-quality SRMAs. Optimizing the performance of
the research team involved in conducting SRMAs will
ensure the accuracy of all steps of the SRMA, and that
the best available medical evidence is presented.
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