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Abstract

Background Medical research productivity is globally increasing, with a lagging progress in third-world countries
due to significant challenges, including inadequate training and brain drain. Syria had been showing a slow upward
trend until the war broke out and severely hindered academic growth and productivity. A deeper understanding

of the factors influencing research productivity in this context are fundamental to guide educational policies and
resource allocation. Previous cross-sectional studies that evaluated the perspectives of Syrian academics on the issue
were limited by the small sample size of published healthcare workers, making it difficult to identify the factors that
enabled them to pursue research.

Methods To address this challenge, we employed a case-control design. We isolated published early-career Syrian
healthcare workers and compared their characteristics and perceptions to unpublished matched controls. Authors

in the fields of medicine, dentistry, and pharmacy affiliated with any Syrian University were identified through an
extensive search of PubMed and Google Scholar.These authors were invited to complete a questionnaire that covered
participants' research contributions, alongside their self-assessed knowledge, attitudes, and barriers towards research.
The questionnaire was publicly published to recruit an equal sample of matching controls, with half consisting of
unpublished researchers and the other half of participants without prior research contributions.

Results Six-hundred-sixteen participants were recruited. Their knowledge, attitudes, and perceived barriers explained
46% and 34% of the variability in research involvement and publication, respectively (P<0.001). Getting involved

in and publishing research studies associated with higher research-related knowledge and attitudes (P <0.001).
Respondents’assessment of research-related barriers and their academic scores did not differ between cases and
controls. Superior research-related knowledge and attitudes were associated with male gender, higher English
competency, and better internet connectivity. Meanwhile, extracurricular training and mentors' support were
associated with more positive research-related attitudes and less perceived barriers.
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Syrian authors, Syrian crisis

Conclusions Research productivity of medical professionals in Syria exhibits a positive correlation with their
knowledge and favorable attitudes towards medical research. Noteworthy, the demographic variations are linked to
disparities in research-related knowledge and motivation. In conclusion, these results suggest a potential avenue for
enhancement through concentrated efforts on improving extracurricular training interventions and mentors' support.
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Background

Research productivity in lower- and middle-income
countries (LMICs), especially in the Middle East and
North Africa, is hindered by many fundamental and eco-
nomic challenges (i.e., lack of funding and research facili-
ties) [1-3]. Furthermore, LMIC researchers face language
barriers that often make it difficult to publish research
in higher-tier academic journals as well as collaborate
internationally [1, 3]. Protracted conflicts and the lack
of resources also exacerbate the drain of professional
medical academic personnel from the region [1], increas-
ing the responsibilities of physicians under training who
remain [4—7]. In addition to the lack of sufficient training
and mentorship, residents and medical students face time
shortages due to burdensome educational tasks and over-
whelming working hours, which is further intensified by
the aforementioned drain of trained medical personnel
[8,9].

The level of medical research in Syria has been modest,
when compared to neighboring countries in the region,
with a slow upward trend over the past several decades
[10, 11]. On top of that, the long-term continuing armed
conflict destroyed and depleted much of the medical
and educational facilities around the country [12, 13].
The dreadful life circumstances and political insecurity
also led a massive proportion of healthcare profession-
als to flee the country [14]. This shortage of staff forced
the remaining physicians and centers to shoulder the
burden of the immense flow of patients [15], depleting
their capacity to pursue research. Although more aware-
ness and higher attitudes towards medical research were
reported recently in Syria [16—18], most of the research
duties were handled by independent residents and medi-
cal students, without sufficient institutional support and
mentorship [19]. Unsurprisingly, they mostly published
case reports and simple cross-sectional studies as they
tried their best to work with what they had available
[16-18].

The primary step towards enhancing research develop-
ment in Syria is the identification and empowerment of
the factors that enabled authors from Syria to engage in
research despite the challenging environment. To begin
with, an in-depth investigation of the knowledge, atti-
tudes, practices, and perceived barriers is fundamental as
a commonly used method to unearth the root causes of
limited research productivity [8, 16, 18, 20]. Furthermore,

well-documented evidence highlighted the impact of
demographic factors such as gender [21, 22], university
[8, 20], specialty [23], and English proficiency [24] on
research productivity as well as knowledge, attitudes,
and barriers related to research. Thus, a comprehensive
multi-dimensional assessment is required to strategize
interventions that may improve the current academic
research realities.

Previous cross-sectional investigations examining atti-
tudes and perceived barriers towards research among
Syrian medical under- and postgraduate students have
typically involved a limited number of students with
prior publications [16, 18]. In our case-control study, we
targeted the entire cohort of published authors in Syria
and compared them with matching unpublished controls.
Our inquiry encompassed an exploration of research-
related attitudes, knowledge, perceived barriers in both
study groups, as well as an analysis of the demographic
characteristics associated with these factors.

Methods

Study design and population

This questionnaire-based case-control study targeted
medical personnel between the 3rd year of undergradu-
ate training and freshly graduated specialists in all health-
care-related institutions and universities around Syria.
Briefly, five schools, which were the largest in the coun-
try, dominated the contributions to medical research in
Syria. Three of these (Damascus, Aleppo, and Tishreen
[Latakia]) are the only ones with graduate programs. The
other medical schools were not excluded; however, they
were either recently established with very small classes
or private universities without affiliated medical cen-
ters. Consequently, most graduates from these smaller
institutions continued their education at the larger uni-
versities. This situation also contributed to a lower inter-
est in research activities in the smaller institutions [16].
Nonetheless, we included a few participants from smaller
universities who conducted their research at the medical
centers affiliated with the larger universities. They were
therefore grouped together with the students of the uni-
versity where they performed their research.

No sample size calculation was performed for this
study because of the limited number of published
authors, who were all targeted. First, we identified the
cases (i.e., published authors) by a systematic search of
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PubMed and Google Scholar for all authors in the fields
of medicine, dentistry, and pharmacy with affiliation
to any Syrian university. We enrolled only early-career
authors of the identified list excluding specialists who
concluded their postgraduate studies more than one
year before the time of data collection. The exclusion was
performed by personal communication with each one
of the identified cases individually. After collecting the
responses from the cases, we enrolled an equal sample
of unpublished controls. The decision to match cases to
controls on a 1:1 ratio was made to ensure a straightfor-
ward, balanced, and statistically powerful comparison
between the arms. The matching between the cases and
the controls was stratified based on the university, field
(i.e., medicine, dentistry, or pharmacy), and educational
level (i.e., undergraduate or postgraduate studies). For a
more detailed analysis, the cases were divided into two
equal groups: (i) those with more than one publication
and (ii) those with only one publication. Similarly, the
controls were recruited to form two equal groups: (iii)
those involved in at least one research study but with-
out any publications and (iv) those not involved in any
research activities.

The electronic questionnaire was individually commu-
nicated to published authors (i.e., the first two arms). A
reminder was sent to these authors two weeks after the
first communication of the questionnaire in case they
did not confirm their participation. Control participants
(i.e., the third and fourth arms) were collected after pub-
lic dissemination of the questionnaire on social media
groups of students and junior personnel. These groups
are the most common form of communication among
students, serving as a platform for sharing both cur-
ricular and extracurricular scientific information.The
data were collected between April and May 2021 using
an online English questionnaire created using Google
Forms. Participation was voluntary and the participants
were briefed about the aims of the study. Once informed
consent for participation was obtained (which was on
the first page of the questionnaire), a participant was
included in the study. This study was approved by the
institutional review board of Damascus University, and
it complied with the declaration of Helsinki as revised in
2013 [25].

The questionnaire

The questionnaire used in this study consisted of two
sections: The first section investigated demographic
determinants including gender, university, specialty,
self-assessed English competence, undergraduate aver-
aged academic score, and the number of research proj-
ects involved in or published. The second portion of the
questionnaire included self-assessment of the partici-
pants’ knowledge of, attitudes towards, and perceived
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barriers around getting involved in academic research.
The attitudes and barriers items of the second section
were reused from our previous published studies [16, 18],
with amendments based on their findings.

Knowledge assessment consisted of nine subjective
questions covering participants’ competence in under-
standing and evaluating scientific research publications
as well as planning, conducting, and publishing scientific
articles using a 5-point Likert scale ranging from poor (1)
to advanced (5) knowledge.

The final version of the questionnaire was piloted on a
sample of twenty participants from different specialties
and academic levels of the targeted population to con-
firm that they could follow the instructions without dif-
ficulties in the language, comprehension, or structure.

Data analysis

The data were exported from Google Forms to Microsoft
Excel and then imported into the Statistical Package for
the Social Sciences (SPSS) software (version 23.0, SPSS
Inc., Chicago, IL, United States). Al-Baath and Tartus
Universities offer limited postgraduate healthcare-related
programs, and the vast majority of their graduates join
postgraduate studies in Damascus and Tishreen Univer-
sities, respectively. Therefore, and due to the few num-
bers of undergraduate participants in these universities,
they were grouped with Damascus and Tishreen Uni-
versities’ pool, respectively. Categorical variables were
presented as frequencies and percentages. Chi-square
test was performed to assess the association between
the demographic characteristics and participation-pub-
lication groups. Continuous variables were summarized
as means and standard deviations. Independent samples
Kruskal-Wallis non-parametric test was applied to com-
pare the arms of the study regarding their total scores
in knowledge, attitudes and barriers as well as their
academic scores. It was also supplemented by post-hoc
pairwise comparisons, with Bonferroni correction for
multiple comparisons. Additionally, Spearman’s rho
coefficients were used to test the correlations between
continuous variables. Ordinal logistic regression was
employed to analyze models of independent variables,
encompassing participants’ knowledge, attitudes, and
barriers to estimate their association with engagement
in and publishing of research studies. The findings were
conveyed through regression coefficients and their corre-
sponding 95% confidence intervals (CI). An Alpha value
of 0.05 was determined as a threshold of statistical signif-
icance with the use of Bonferroni correction for multiple
comparisons.

Finally, the supplementary materials of this study
included a further analysis applied on the data of a pre-
vious cross-sectional study that was conducted to inves-
tigate research attitudes and barriers among Syrian
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postgraduate students in different higher education uni-
versities of healthcare professions in July 2020 [16].
This further analysis sought to illustrate the connection
between mentors’ support and extracurricular self-paced
training regarding medical research on one hand and
the attitudes and perceived barriers towards research
involvement on the other [16].

Results

A total number of 616 participants were recruited for the
study; almost half of them were females (=330, 53.6%),
and 80% affiliated with Damascus or Aleppo universi-
ties (n=493). Their academic scores averaged 81.6+6.06
(Table 1). Published authors who met the inclusion cri-
teria were 407; 308 of them completed the study (cases’
response rate of 75.7%). Cases and controls were distrib-
uted homogeneously among universities, genders, and
specialties. Getting involved in and publishing research
was associated with at least upper-intermediate English
writing skills (OR: 2.01 [1.39-2.90], and 2.94 [2.11-4.11],
respectively; P<0.001; Table 2).
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The more research projects they were involved in, the
higher knowledge scores the participants self-reported
(P<0.001). Furthermore, those who participated in
more than three research projects had higher attitudes
towards research than all the other arms (P<0.001 for
all). In contrast, perceived barriers and academic scores
were not significantly different between participants who
were involved in different numbers of research stud-
ies (Fig. 1). Knowledge and attitude scores for published
authors were significantly higher than those without
publications (P<0.001 for both), in comparison to bar-
riers and academic scores, which were similar among
all groups (Fig. 2). Further analysis, specifically focusing
on participants who successfully finalized and submitted
a minimum of three research articles (#=273), revealed
that individuals reporting eventual acceptance of most
or all their submitted articles for publication exhib-
ited higher knowledge and attitudes scores compared
to their counterparts who reported otherwise (P<0.001
for both; Supplementary Fig. 1). Our sample also showed
moderate correlation between knowledge and attitudes
(rho=0.39; P<0.001; Supplementary Fig. 2), which also

Table 1 Composition and demographic characteristics of the sample

Variables N (%) Variables N (%)
University Specialty
Damascus 247 (40.1) Medicine undergraduate 284 (46.1)
Tishreen 123 (20) Pharmacy undergraduate 10 (1.6)
Aleppo 246 (39.9) Dentistry undergraduate 7(1.1)
Gender Internal medicine specialties'” 120 (19.5)
Female 330 (53.6) Surgical specialtiesJr 61(9.9)
Male 286 (46.4) Clinics specialties® 59 (9.6)
Type of studies Translational specialties' 37 (6)
Undergraduate 301 (48.9) Pharmacy postgraduate 19 (3.1)
Postgraduate at the Ministry of Higher Education 245 (39.8) Dentistry postgraduate 19(3.1)
Postgraduate at the Ministry of Health 49 (8) Internet connection
Postgraduate at the Ministry of Defense 6 (1) No/bad internet connection 123 (20)
Postgraduate Abroad 15(2.4) Good internet connection 493 (80)
Academic level Personal computer
Undergraduate third year 15(2.4) No (share someone’s device) 85(13.8)
Undergraduate fourth year 57(9.3) Yes 531(86.2)
Undergraduate fifth year 82(133) English reading skills
Undergraduate sixth year 105 (17) A2 (Elementary) 24 (3.9)
Fresh graduate* 42 (6.8) B1 (Intermediate) 145 (23.5)
Postgraduate first year 98 (15.9) B2 (Upper Intermediate) 236 (38.3)
Postgraduate second year 68(11) C1 (Advanced) 211 (34.3)
Postgraduate third year 53(8.6) English writing skills
Postgraduate fourth year 45 (7.3) A2 (Elementary) 50(8.2)
Postgraduate fifth year 19(3.0) B1 (Intermediate) 230(37.3)
Fresh specialists* 32(5.2) B2 (Upper Intermediate) 224 (36.4)
C1 (Advanced) 112(18.2)

n: Number of participants who chose the corresponding answer, %: Percentage of participants who chose the corresponding answer; 9 Including pediatrics and
psychiatry; t Including obstetrics and gynecology, anesthesiology, and emergency medicine; + Including ophthalmology, otolaryngology, and dermatology; Il
Including laboratory medicine, radiology, and pathology; * Fresh graduates refers to graduates who did not join a residency program yet, while fresh specialists are
those who concluded their postgraduate studies no more than one year before data collection



Hanafi et al. BMC Medical Education (2024) 24:747

Page 5 of 12

Table 2 Associations between participants’ characteristics and conducting and publishing of research projects

Factor Participation Publication
n (%) PValue” OR [95%CI)* n (%) PValue” OR [95%CI]*

University 0.041 0.141

Aleppo 181 (73.6) 113 (45.9)

Tishreen 83 (67.5) 0.75[047-1.19] 44 (35.8) 0.67[042-1.02]

Damascus 196 (79.4) 1.38[0.91-2.10] 112 (45.3) 0.98[0.69-1.39]
Gender 0.034 0.187

Male 225(78.7) 1.49[1.03-2.16] 133 (46.5) 1.24[0.90-1.71]

Female 235(71.2) 136 (41.2)
Academic level 0.001° <0001°

Postgraduate 254 (80.6) 1.92[1.33-2.78] 168 (53.3) 2.12[1.52-2.95]

Undergraduate 206 (68.4) 101 (33.6)
Specialty 0.748 0.608

Human medicine 420 (74.9) 248 (44.2)

Pharmacy 20 (69.0) 0.75[0.33-1.68] 12(41.4) 0.89[0.42-1.90]

Dentistry 20 (76.9) 1.12[0.44-2.84] 9(34.6) 0.67[0.29-1.53]
Internet connection 0372 0.077

Good connection 372 (75.5) 1.22[0.79-1.90] 224 (45.4) 1.4410.96-2.17]

No/bad connection 88 (71.5) 45 (36.6)
Personal computer 0.005° 0.228

No (shared device) 53(624) 32(37.6)

Yes 407 (76.6) 1.98[1.22-3.21] 237 (44.6) 1.34[0.83-2.14]
English reading skills 0.020 <0001°

< B1 (Intermediate) 115 (68.0) 51(30.2)

> B1 (Intermediate) 345(77.2) 1.59[1.07-2.35] 218 (48.8) 2.20[1.51-3.21]
English writing skills <0001° <0001°

< B1 (Intermediate) 189 (67.5) 83 (29.6)

> B1 (Intermediate) 271 (80.7) 2.01[1.39-2.90] 186 (55.4) 294 2.11-4.11]

* Chi-square test; § Statistically significant P-value after Bonferroni correction for multiple comparisons (0.050/8=0.006) # Odds ratios (OR) and 95% confidence

intervals (Cl)

showed moderate (rho=0.48) and weak (0.20) correla-
tions with English competence, respectively (?<0.001 for
both; Supplementary Fig. 3). Conversely, academic scores
did not correlate with any of the knowledge, attitudes,
and barriers towards medical research (Supplementary
Fig. 4).

Ordinal logistic regression analysis of a model that
consisted of knowledge, attitudes, and barriers items
could explain 46% and 34% of the variability in research
involvement and publications, respectively (P<0.001).
Nevertheless, a model of knowledge alone could also
explain 41% of the variance in research involvement
and 29% for publications (P<0.001). Knowledge about
the publication process (Regression coefficient=0.69; its
95%CI [0.50-0.89]), planning and conducting research
(0.49 [0.25-0.73]), searching the medical literature (0.44
[0.21-0.67]), and academic writing (0.26 [0.04—0.48])
were significant independent predictors of research
involvement. On the other hand, the independent predic-
tors for publications were knowing the publication pro-
cess (0.79 [0.56—-1.02]) and identifying topics with lack of
evidence (0.31 [0.04-0.59]). Surprisingly, knowledge of
statistical analysis was a significant negative independent

predictor for both involvement (-0.29 [-0.48, -0.10]) and
publication (-0.35 [-0.58, -0.12]) of research studies.
Moreover, the perception that “research is not always
costly” was the most important independent attitude pre-
dictor for participation and publication (0.26 [0.12-0.40])
and (0.21 [0.03-0.38]), respectively. Regarding barriers,
lack of opportunities (-0.17 [0.33, -0.01]) and (-0.30 [0.49,
-0.12]) in addition to language and internet limitations
(-0.18 [0.32, -0.05]) and (-0.18 [0.34, -0.02]) were inde-
pendent predictors that negatively affected involvement
in and publication of research, respectively (Table 3).

As a secondary aim of this study, we evaluated the
association between these factors and the demographic
characteristics, and we found that male and postgradu-
ate participants had in average a higher research-related
knowledge (P<0.01 for both). Superior English com-
petence and internet connectivity were associated
with higher knowledge and attitudes towards research
(P<0.01 for all, Fig. 3). To study the impact of mentors’
support and sufficient training on the attitudes and barri-
ers towards research, we provided further analysis using
data from a previous publication [16], which showed that
postgraduates who reported receiving support by their
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Table 3 Ordinal logistic regression predicts research productivity based on participants’ research-related knowledge, attitudes, and

barriers

Model/item

Participation*

Publication**

Knowledge, attitudes, and barriers
Knowledge
Comprehending scientific publications
Critical appraisal of scientific publications
Searching the medical literature
Identifying topics with lack of evidence
Research methodology
Planning and conducting research
Statistical analysis
Academic writing
Publication process
Attitudes
Research is important for optimal patient care
Research is important in the medical field
Research will be a part of my career goals
Research is not always costly
Teaching research methodology should be part of the curriculum
Publishing scientific papers is important during medical studies
Barriers
Poor research attitudes of doctors
Poor research attitudes of patients
Lack of time
Lack of opportunities
Lack of training
Lack of reward/motivation
Lack of funding support

Lack of communication between students of the same specialties in different centers

Lack of communication between students from different specialties
Poor documentation in patients’ records

Research mentors are not easily available

Difficult approvals to conduct research

Language or internet limitations

=046 (P<0.001)t
R?=041 (P<0.001)t
-0.09[-0.33,0.16]
-0.11[-0.36,0.13]
0441021,0671°
-0.03[-0.26,0.19]
-0.15[-0.38,0.09]
049[0.25,0.73]°
-0.29 [-0.48,-0.10]°
0.26 [0.04,0.48]°
069 [0.50,0.891°
R?=0.06 (P<0.001)T
0.06 [0.22,033]
-0.02[-0.31,0.26]
0.22 [0.02,043]°
0.26 [0.12,0.401°
0.03 [-0.20,0.25]
0.00 [-0.22,0.22]
R?=0.14 (P<0.001)t
0.10[-0.07,027]
-0.11[-0.27,004]
0.14 [0.00,0.28]
-0.17 [[0.33,-0011°
-0.36 [-0.56,-0.15]°
0.33[0.14,051)°

=034 (P<0.001)t
R?=0.29 (P<0.001)t
-0.18[-049,0.12]
-0.12[-0.42,0.18]
0.16 [-0.14,045]
0.31[0.04,0.59]°
-0.10[-0.38,0.17]
0.15[-0.14,0.44]
-0.35[0.58,-0.12]°
0.12[-0.15,039]
0.7910.56,1.021°
R?=0.03 (P=0.054)t
-0.00 [-0.34,0.33]
-0.19[-0.54,0.17]
0.10 [-0.15,0.36]
0.21[0.03,0.38]°
-0.07 [-0.34,0.20]
0.21 [:0.06,047]
R?=0.06 (P=0.018)t
0.15[-0.05,0.35]
-0.11[-0.28,007]
0.15[-0.02,032]
-0.30 [-0.49,-0.12]°
0.04[-0.20,0.28]
-0.03[-0.25,0.19]

-0.09 [-0.28,0.11] -0.04 [-0.26,0.19]
-0.03 [-0.26,0.21] 0.05[-0.23,0.33]
0.01[-0.22,0.25] 0.05[-0.22,0.33]
0.59[0.40,0.771° 0.19[-0.04,041]
0.14[-0.06,0.33] 0.02 [-0.21,0.25]
-0.16 [-0.32,0.01] 0.10[-0.09,0.29]

-0.18 [-0.32,-0.05]° -0.18 [-0.34,-0.021°

* The numbers represent the regression coefficients calculated using ordinal logistic regression; # Excluding participants who never participated to any research
project before (n=460); + R? of the Model fitting was calculate using the Nagelkerke methods; § significant independent predictor

mentors or additional training (mostly extracurricular
and self-paced), showed better attitudes towards, and
reported less barriers around, research (Supplementary
Fig. 5).

Discussion

This study is the first of its kind to compare self-assessed
knowledge, attitudes, and barriers towards research
among the Syrian medical students and fresh graduates
grouped according to their level of involvement in medi-
cal research. First, we found that the larger the number
of research projects our participants conducted or pub-
lished, the higher their self-reported levels of knowledge
and attitudes were. The results also indicate that demo-
graphic characteristics, such as the male gender and
higher self-reported English competence, are linked to
greater knowledge and positive attitudes toward research.

Research-related knowledge and attitudes are posi-
tively intercorrelated, and correlate with the number of
conducted and published research projects. This aligns
with previous studies showing that enhancing attitudes
towards research augments knowledge and increases
research contributions [26, 27]. However, we previously
showed that attitudes towards research in Syrian under-
and post-graduates are high even in those who were
never involved in research activities [16, 18, 28]. This may
be an indication for the need for a curated curriculum
aimed at improving the foundational research-related
knowledge needed to equip students with the knowl-
edge and skills to be productively involved in research.
This conclusion is also supported by our findings for the
group that participated in two or three research stud-
ies; they possessed a greater level of knowledge than
their peers with fewer contributions while their attitudes
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Fig. 1 Association between the number of research projects and research-related knowledge, attitudes, barriers, and academic scores. Legend: Scatter
point plot of participants total knowledge, attitudes, barriers, and academic scores against their level of participation in research studies. Independent
samples Kruskal-Wallis non-parametric tests were conducted for each graph. An interpolation straight line was plotted for each graph as well. The
horizontal lines illustrate only the statistically significant pairwise comparisons when the groups test was statistically significant. The significance level of

pairwise comparisons were adjusted for multiple comparisons

were not higher. Another explanation for the dispar-
ity in the relationship between knowledge and attitudes
toward research productivity could be that participants’
attitudes, unlike their knowledge, may also have associa-
tions with various factors, including language and train-
ing level, as well as time barriers in conducting research,
especially in the context of insufficient supervision [19,
29-31]. Indeed, these limitations can result in attitudes
plateauing while knowledge may continue to advance
with increased research contributions.

Conversely, the summed perceived barriers did not
show a significant association with research involve-
ment and publication. This could be due to the vari-
ous unrelated barriers students might face with the
different research studies they contribute to. For
instance, clinical researchers conducting clinical trials

in our resource-limited environment struggle to handle
patients’ attitudes towards research, and their adher-
ence to therapies [32]. On the other hand, those con-
ducting retrospective analyses face more issues with
suboptimal medical records and documentation [19].
Also, students of healthcare-related domains (e.g., phar-
macy or dentistry) are less likely to face a lack of mentors
in comparison to medical students due to the different
professor-to-student ratios in their respective schools.
Similarly, academic scores did not differ among the study
arms, which contradicts previous studies that showed
more publications by students with higher academic
scores [33, 34]. One potential explanation might be the
lack of sufficient research training in the official curricula
of the Syrian universities and the reliance on extracur-
ricular training to fulfill this gap [19, 28, 31].
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A robust understanding of medical research, as well as
staying current in a field, are likely important for research
productivity. Accordingly, we found a strong correla-
tion between the number of publications and the level of
experience in the publication process and in identifying
gaps in the literature and topics for research. Experience
in these necessary practical skills was still rated as below
average for a large proportion of our sample, identifying
a clear need for educational interventions. This may also
partially explain the low acceptance rates for research
articles submitted from Syria [18]. However, not all prac-
tical skillsare directly linked to lapses in productivity. For
instance, the finding of the negative correlation between
self-reported statistical analysis skills and the publica-
tion rate may reflect greater awareness of authors about
their weakness [35]. Interestingly, the mere total score
of knowledge items studied in this report explained a

great portion of the variability in research conduction
and publication.Given that the studied knowledge items
are practical skills that can be relatively easy to modify,
an opportunity for improvement here is a clear start-
ing point. For instance, prior interventions have dem-
onstrated an enhancement in understanding research
methodology [36, 37], academic writing [28, 31, 38], pub-
lication processes [31], and searching the medical litera-
ture [36].

The most important perceived barriers towards con-
tributing to and publishing research studies were the lack
of opportunities and training as well as language barri-
ers. The former is a common obstacle of research in the
region [29, 39], which is unsurprising in settings with
limited research supervision [18], where students and
residents need to self-train and create their own oppor-
tunities [19]. On the other hand, English competency,
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which correlated with higher knowledge and attitudes
towards research in this study, is likely important in sev-
eral ways, not limited to being the dominant language for
self-paced education [16]. Good English command is also
crucial for developing good scientific writing skills, hav-
ing better understanding and appraisal of the literature
[24], and participating in international collaborations [40,
41].

Several demographic factors associated with higher
research-related knowledge including gender and inter-
net connectivity. Internet accessibility is a basic infra-
structural need for consuming, producing, and training
in medical research [19, 28, 31, 36, 42]. However, basic
internet accessibility is not a demanding asset to be sup-
plied across the medical facilities in Syria especially with
the accumulating evidence about the effectiveness of
asynchronous virtual training on research related skills
[31, 37]. On the other hand, gender inequities in medi-
cine have been widely identified in literature with slower

academic progress for female faculty members compared
to men [43]. Therefore, more attention should be paid
to gender equality in this challenging field of medicine,
especially as the attitudes towards research in our sample
were comparable between females and males in contrast
to the higher attitudes found among males in other stud-
ies [44, 45].

Finally, we showed a significant association between
the favorable attitudes towards research and mentors’
support as well as self-paced extracurricular training.
Worldwide, mentors’ support remains an essential fac-
tor in the research productivity of their students [16, 23,
30] and their tendency to pursue academic careers [26,
46]. Although this support is challenging in the Syrian
example with the scarcity of available mentors [16, 18],
it can still be achieved by collaborations with mentors
overseas or by targeting the already available mentors
with interventionsaimed at increasing their own attitudes
and capacities in supporting the research projects of their
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mentees [1, 47]. On the other hand, allowing more space
for extracurricular medical-research initiatives among
early career healthcare professionals can have a huge
impact on their practical skills and research motivation
[8, 19, 36, 48—51]. They may also strengthen the indepen-
dence among early career researchers and reduce their
reliance on university’s mentors [1].

This study was not free of limitations. As with any
observational and survey study, all reported relation-
ships between research productivity and the knowledge,
attitudes, and barriers scores were associations that can-
not confer any causality. Additionally, these knowledge,
attitudes, and barriers were self-assessed and reported,
reflecting the participants’ opinions rather than being
objective measures. Furthermore, the survey admin-
istration relied on an online approach, which may have
led to potential selection bias. Finally, the questionnaire
used in this study has only undergone face validation.
This limitation is due to the absence of validated tools in
the field and the lack of resources necessary to conduct
more comprehensive validation processes. Neverthe-
less, this study is unique due to its distinctive approach
in selectively sampling published authors, encompassing
individuals across diverse academic levels and healthcare
specialties across Syria.

Conclusion

Research productivity of medical students and residents
in Syria correlated with their practical research-related
knowledge and positive attitudes towards research.
Although academic performance and the perceived barri-
ers towards research did not correlate with research con-
tributions nor with participants’ knowledge or attitudes,
self-reported superior English competency correlated
with all of them. Additionally, the male gender and stable
internet connectivity were associated with higher par-
ticipants’ knowledge and motivation towards research.
Finally, these findings may indicate a potential opportu-
nity for improvement by focusing on enhancing extracur-
ricular training interventions and mentors’ support.
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