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Abstract
Background: The question about the role of the senior medical students in the �ght against COVID-19
pandemic was raised after the serious shortage in healthcare workers faced by many healthcare systems.
This research aimed to explore the ability of the �nal-year medical students to assist during COVID-19 in
a war-torn health system.

Methods: Final-year medical students in Syrian Universities were approached between 9th-17th April 2020
through an online questionnaire that assessed the students’ COVID-19-related medical knowledge (5-point
score), clinical judgment (5-point score), preparedness and willingness to integrate in the healthcare
facilities. An overall score of 10 points was built and multivariate analysis was conducted.

Results: A total of 1764 responses were received. Valid responses were (1673) with 1199 (71.66%)
responses from the �nal-year students. Of the latter, 728 (60.71%) scored 4 points or higher in the medical
knowledge score (mean 3.69 points [SD 0.96]), while 298 (24.85%) scored 4 or higher in the clinical
judgment score. Final-year students scored signi�cantly higher than the fourth-year students in the
clinical judgment score (mean 2.69 points [SD 1.12] vs 2.47 [1.15]; adjusted P=0.012). Nearly 72.4% of
the �nal-year participants had an overall score of 7 points or more out of 10 (mean 6.39 points [SD 1.57]).
Having fears of infection (log OR 0.24, 95% CI 0.05– 0.44; P=0.01) correlated with a higher overall score,
contritely to beginner, intermediate English level, and male gender (log OR -0.68 [95% CI -1.01– -0.35];
P<0.001, -0.3 [-0.5 – -0.1]; P= 0.003, -0.25 [-0.43 – -0.08]; P=0.004, respectively). Finally, 682 (56.88%) of
the �nal-year students expressed willingness to volunteer with healthcare teams.

Conclusion: Integrating �nal-year medical students may be an alternative in case of pandemics especially
for fragile systems or those hit by a long-lasting war, while taking into consideration ful�lling personal
protective measures, intensive training, and/or adequate supervision.

Background
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was �rst identi�ed in Wuhan, China, with
rapid expansion all over the world since December 2019.[1] On March 11th, the World Health Organization
(WHO) announced COVID-19 as a pandemic, thus, this has made it an urgent need to prepare health
systems around the world to meet a new challenge.[2]

Several previous epidemics and health crisis prompted the health systems to reconsider their health
policies. Due to the Ebola outbreak in 2014–2016 in West Africa, fragile health systems were quickly put
under the pressure of many challenges like detecting infected cases and adopting appropriate health
plans for disease management and prevention.[3, 4] Likewise, in other epidemics, Severe Acute
Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome (MERS), unprepared health
systems have demonstrated an apparent defect in providing services and a shortage of healthcare
providers, this was the situation even in more developed countries, e.g., Canada during SARS and Korea
during MERS, where healthcare facilities may have even had a role in disease dissemination.[4, 5]
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Many countries have dedicated more resources and efforts toward health system enhancement based on
lessons obtained from these epidemics and other health crises, but no actionable approaches for more
resilient health systems have been achieved globally yet.[4] With the increasing numbers of COVID-19
cases and deaths, many health systems are still experiencing a chronic shortage of health workers.[2, 6]
This raised the question about the role of junior graduates and senior medical undergraduates in the
battle against this pandemic. Some schools prevented students from interacting with patients, while
others recruited them to work with healthcare workers (HCWs).[7] During the COVID-19 pandemic, The
Association of American Medical Colleges (AAMC) recommended that it may be the best for the students
safety to limit student direct care of COVID-19 cases,[8] and highlighted the unnecessary risks for the
patients and HCWs caused by non-quali�ed medical students. It also emphasized the additional burden
on physicians/educators.[7] On the other hand, some UK Medical schools have been granted the power to
graduate their students early,[9] and in Italy, a plan was put to call on �nal-year and graduated medical
students to meet the demand and support the workforce.[6]

In Syria, the long-lasting war had an intensive in�uence on every aspect of life, amongst the healthcare
system and education. For that reason, at least partially, the WHO has classi�ed Syria among the COVID-
19 high-risk countries in the Eastern Mediterranean Region.[10]

Medical education in Syrian Universities consists of six academic years, the �rst three years include
subjects more related to basic sciences, while students in the fourth and �fth years have more clinical
education and start training in the University hospitals. These clinical training rotations are re-performed
during the sixth year, and at the end of this year students are required to pass a national certi�cation
exam in order to be allocated to different specialization programs.[11] This research was designed to
determine the ability of the Syrian �nal-year medical students to provide assistance in combating the
COVID-19 pandemic through integration into a Fragile war-torn health system.

Methods

Study design:
A cross-sectional questionnaire was conducted online through social networks from 9th till 17th April
2020. The targeted population was the sixth-year medical students in Syrian Universities. The fourth and
�fth year students were allowed to submit the questionnaire in order to use their responses as a
comparison group during data analysis. The minimum required sample size was (204) based on
statisticians Borg and Gall recommendations[12] and on the available statistics from the Higher Ministry
of Education in Syria.

Study tools:
The questionnaire was built using Google forms® and it was designed to assess medical knowledge,
clinical judgment, preparedness and willingness to interfere in the healthcare facilities. The questionnaire
consisted mainly of 4 sections (detailed in the Additional �le 1) with a total of 6 pages containing 29
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items. Questions and answers were presented in both Arabic and English. All the questions and clinical
cases were based on the global COVID-19 guidelines and recommendations,[13] and underwent two
independent scienti�c revisions before launching it online.

Data analysis:
Data were anonymously imported into an EXCEL® �le and saved on a secured laptop. After processing,
the data were analyzed using R[14] software version 3.5.3 and the R studio environment and data
visualization was obtained by seaborn,[15] The Shapiro-Wilk normality test, Unpaired t-test, Pearson's Chi-
squared test, one way analysis of variance (one way ANOVA) test, and Tukey’s HSD test were used during
the statistical analysis. A P-value of ≤ 0.05 was considered signi�cant. Furthermore, both medical
knowledge and clinical judgment items were assessed according to �ve-point scores with an added
overall score of 10 points. Linear regression �tting model was used to determine the factors that
signi�cantly affected the overall score for the �nal-year medical students. The model included: university
of the participant, gender, English level, need for supervision and having fears of getting infected.

Ethical considerations:
The study was approved by the Scienti�c Ethical Committee of the Faculty of Medicine, Damascus
University, and was conducted in line with the Declaration of Helsinki. Written informed consent was
obtained from each respondent on the �rst electronic page of the questionnaire. Participants’ privacy was
guaranteed throughout the study. All participants had the right to withdraw at any stage of the study.
Moreover, all incomplete responses were considered as withdrawal and were excluded from the analysis.
All participants were 18-year-old or older.

Results

Participants’ characteristics:
A total of 1764 responses were received; 1710 (96.94%) of respondents approved to participate, while 55
(3.12%) refused. The latter responses were excluded along with invalid, empty and incomplete ones. A
total of 1673 (94.84%) responses were included from 11 different universities; 1199 (71. 66%) of
participants were sixth-year medical students, while 221 (13.2%) were �fth-year students, and 253
(15.12%) were fourth-year medical students. The characteristics of the participants including gender,
universities and year of study are summarized in (Table 1).
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Table 1
Characteristics of participant of all (fourth, �fth, and sixth year) and �nal (sixth)-year

medical students.
Characteristics Number (%)

All Participants

(n = 1673)

Sixth-Year Students

(n = 1199)

Academic year Fourth year 253 (15.12) -

Fifth year 221 (13.2) -

Sixth year 1199 (71.58) -

Gender Females 818 (48.89) 589 (49.12)

Males 855 (51.10) 610 (50.88)

University Damascus university 896 (53.55) 719 (59.97)

Aleppo university 365 (21.81) 170 (14.18)

Tishreen university 160 (9.56) 139 (11.59)

Hama university 24 (1.43) 17 (1.42)

Al-Baath university 104 (6.21) 82 (6.84)

Al-Furat university 4 (0.24) 2 (0.17)

Tartus university 29 (1.73) 18 (1.50)

Al-Kalamon university 27 (1.61) 19 (1.58)

Syrian private university 38 (2.27) 13 (1.08)

AL-Hawash university 3 (0.17) 2 (0.17)

Al-Andalus university 23 (1.37) 18 (1.50)

English level Beginner 156 (9.32) 118 (9.84)

Intermediate 1081 (64.61) 761 (63.46)

Advanced 436 (26.06) 320 (26.68)

General medical knowledge assessment:
The answers of this section were normally distributed (P-value = 0.54). About 40% of the sixth-year
medical students had a score of 4 points, while those who scored 4 or 5 points were 728 (60.71%).

Comparing these results with the answers of the fourth- and �fth-year students, no signi�cant correlation
between general medical knowledge score and the current academic year was found (mean 3.69 points
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[SD 0.96], 3.78 points [0.9], and 3.7 points [0.98] for the sixth-, �fth- and fourth-year, respectively; P-value = 
0.43). Results of this section are summarized in (Fig. 1, Additional �le 1 Figure S1 and S2).

However, a signi�cant correlation between general medical knowledge score among sixth-year students
and the university of the participant (P-value < 0.001) was found (Table 2, Additional �le 1 Table S1). In
addition, sixth-year students with advanced English level scored higher in this section than those with
beginner English level (adjusted P-value = 0.01).

Table 2
Results of the General knowledge Score, Clinical judgment Score, and Overall Score among the

participants.
Population Variables General knowledge

Score (5 points)
Clinical judgment
Score (5 points)

Overall Score
(10 points)

Mean P Value Mean P Value Mean P
Value

All years Year of
study

Fourth- year 3.70 0.43 2.47 0.01 6.17  

Fifth-year 3.78 2.71 6.49

Sixth-year 3.69 2.69 6.39

6th year English
level

Beginner 3.52 0.009 2.48 0.02 6.00 < 
0.001

Intermediate 3.66 2.68 6.34

Advanced 3.81 2.81 6.62

University   < 0.001   0.01   < 
0.001

Last department of
clinical training

0.46 0.58 0.60

Willingness to volunteer 0.37 0.15 0.08

Gender Female 3.66 0.37 2.84 < 0.001 6.51 0.006

Male 3.71 2.55 6.26

The need of supervision   0.24   0.02   0.03

Fears of being infected 0.18 0.01 0.008

Previous experience 0.96 0.27 0.39

The source of
information

0.10 0.34 0.09

Results of the General knowledge Score (max = 5 points), the Clinical judgment Score (max = 5 points)
and the Overall Score (max = 10 points) among the fourth-, �fth-, and sixth-year medical students.
Correlation between the results of the sixth-year students and different variables of the study are also
shown in the table.
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Clinical judgments assessment:
The answers of this section were normally distributed (P-value = 0.58). In this section, the most frequent
achieved score was 3 points (33.7%), while only 298 (24.8%) of the sixth-year participants scored 4 points
or higher, as shown in (Fig. 2, Additional �le 1 Figure S3 and S4).

Regarding clinical judgment score, the sixth-year students obtained a signi�cantly higher score than the
fourth-year students (mean 2.69 points [1.12] vs 2.47 points [1.15]; adjusted P = 0.01). However, the
difference was not signi�cant in comparison to the �fth-year students (mean 2.71 points [1.15]; adjusted
P-value = 0.98). Further analysis of the �nal-year students’ responses revealed a signi�cant correlation
between clinical judgment score and the participant's university (P-value = 0.01). As with the general
knowledge, sixth year students with advanced English level obtained a higher clinical judgment score
than those with a beginner English level (adjusted P-value = 0.01). Females scored signi�cantly higher (P-
value < 0.001) in clinical judgment than males (Additional �le 1 Table S2).

Overall score:
An overall score of 10 points was generated based on the addition of the aforementioned two scores
(general knowledge and clinical judgment). Nearly 72.4% of the sixth-year participants had an overall
score of 7 points or more out of 10 (Fig. 3). Univariate analysis results are shown in (Table 2, Additional
�le 1 Table S3). Linear regression �tting model revealed that having fears of infection (log OR 0.24, 95%
CI 0.05– 0.44; P = 0.01) correlated with a higher overall score. While beginner (log OR -0.68 [95% CI -1.01–
-0.35]; P < 0.001) and intermediate (log OR -0.3 [-0.5 – -0.1]; P = 0.003) English level, and male gender (log
OR -0.25 [-0.43 – -0.08]; P = 0.004) correlated with a lower overall score). However, certain universities
were correlated with a lower overall score of the participants (Additional �le 1 Figure S5 and Table S3).
Multivariate analysis using one-way ANOVA also con�rmed the correlation with the aforementioned three
factors.

Willingness and preparedness to intervene in healthcare
facilities:
Of the sixth-year participants, 682 (56.8%) expressed their willingness to volunteer with health care
workers. No signi�cant correlation was found between willingness to volunteer and general medical
knowledge or clinical judgment scores (P-value = 0.37, and 0.15, respectively). Moreover, no signi�cant
correlation between the willingness to volunteer and the current academic year of the

applicant (P-value = 0.34).

There was a signi�cant correlation between the fear of getting infected and the current academic year (P-
value < 0.001); 678 (56.54%) of sixth-year students were scared of getting infected in comparison with
105 (41.5%) and 115 (52%) of the fourth- and �fth-year students, respectively. The students who
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expressed ability to manage the airways and to have a basic understanding of mechanical ventilation
reported more willingness to volunteer (P-value < 0.001).

As for the need of supervision, 96.33% of the sixth-year students expressed the need for a supervisor,
while 90.99% of them chose the correct type of supervisors (mainly a doctor). Those who needed
supervision expressed more ability to manage airways and perform mechanical ventilation but had more
fears of being infected (P-value < 0.001 in both scenarios).

Only 707 (58.9%) �nal-year students, of those who answered subjectively that they know how to follow
the prevention rules (1036 [86.4%]), answered prevention-related questions correctly. There was no
signi�cant correlation between knowledge of the preventive measures and having fears of being infected
(P-value = 0.95). Finally, willingness to volunteer was higher (P-value < 0.001) among those who did not
have fears of being infected (Additional �le 1 Table S4 and S5).

Discussion
COVID-19 pandemic has caused a lot of controversy about the role of medical undergraduates, especially
�nal-year students. Attitudes and decisions varied among countries. Some institutions prompted medical
students to participate in supporting medical staff and HCWs during the epidemics, while some others
considered graduating them earlier. For example, during the Spanish �u outbreak in 1918, medical
students at the University of Pennsylvania were assigned the roles of physicians and nurses in order to
care for patients, often without supervision.[16]

Integrating medical students in the health care process during crises and de�ning their role has been the
subject of numerous previous studies. Several studies were carried out in Saudi Arabia during the MERS-
CoV outbreak aiming at assessing some aspects related to medical knowledge, attitudes and readiness
to engage the medical colleges students in the healthcare system.[17] Other studies focused on the
assessment of awareness, perception, and medical knowledge of seasonal in�uenza among medical
students in Pakistan,[18] Vietnam and the United States.[19]

In Syrian scenario, thousands of doctors �eet their ways out of the country. It was announced, allegedly
as a part of the response plan to COVID-19, that �nal year medical students should be put on-call in order
to be integrated into medical teams as soon as possible should needed.[20] This study aimed to evaluate
the preparedness and willingness of these students to be part of the �rst-line medical teams in the battle
against COVID-19.

Results revealed that the overall level of general knowledge related to risk groups, prevention measures,
diagnosis and treatment was considerable. It showed that (60.71%) of sixth-year participants scored 4
points out of 5 or higher in the general medical knowledge section, whereas, only 10.34% of the
participants scored less than 3 points. Several studies tried to assess the level of medical knowledge of
COVID-19 in different populations. In a study held in Iran it was found that Iranian medical students have
a high level of COVID-19-related medical knowledge.[21] Another study aimed at investigating the
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knowledge about COVID-19 among HCWs globally, the results revealed that HCWs have insu�cient
knowledge about COVID-19, but they showed a positive perception of COVID19.[1]

Importantly, the present study did not conclude any signi�cant association between the year of study and
the level of general medical knowledge. This may be due to the ease of access to reliable information
resources related to COVID-19 and to the fact that the study targeted only the second educational cycle of
medical school (fourth, �fth, and sixth year) in which the basic medical and epidemiological knowledge in
every year is quite close to those in the others.[22] Furthermore, the results indicated that the general
COVID-19 related medical knowledge did not correlate with the type of information source, which may be
explained by the high availability of information on most platforms.[23]

Results of the clinical judgment assessment, on the other hand, revealed that most (58.5%) of the �nal-
year medical students had a score of 3 or more out of 5. These results could be justi�ed by the fact that
the �nal-year medical students in Syria have relatively good encounter with patients.[11]

The results of our study also showed that the �nal-year medical students had better clinical judgment
than the fourth-year students (mean 2.69 points [1.12] vs 2.47 points [1.15]; adjusted P = 0.01). This is
comparable to a study conducted by Boshuizen et al. on 223 students, showing that students with good
clinical reasoning are those who had passed more tests at medical school and had achieved more
progress in academic years.[24]

On the other hand, having previous clinical experience did not have signi�cant correlation with clinical
judgment. This was in contrast to a previous study which demonstrated that clinical experience
correlated with increased clinical knowledge.[25] It was also in contrast to a study conducted by Humbert
et al. on 314 fourth-year medical students; 40 Emergency Medicine residents, and 13 expert emergency
physicians, which showed improvement in clinical test performance with more clinical experience.[26]
This difference between our results and the results of the previous study could be due to the lack of
considerable differences in clinical experiences between these three clinical years, as applied in Syrian
Universities.[27]

Our results showed that 72.4% of the �nal-year participants had an overall score of 7 points or more in
the overall score (mean 6.39 points [SD 1.57]). This �nding was similar to another study conducted by
Fürstenberg et al. on 67 advanced undergraduate medical students, which showed that the average
clinical reasoning scores was 2.78 (± 0.58, maximum score of 5) and the medical knowledge was 73.3 (± 
9.1, maximum score of 100).[28]

Interestingly, our study showed that females achieved better clinical judgment scores than their male
peers (P-value < 0.001). A previous study that included 290 medical students showed that females scored
signi�cantly higher in clinical reasoning problems (CRPs) than males. The researchers explained this
result by the women's tendency to be more thorough and deliberate when considering clinical problems.
[29]
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Our results showed that students who had fears of being infected expressed the need of supervision. This
need was also demonstrated during the In�uenza pandemic in the UK when HCWs expressed the need for
the support and supervision of their managers.[30]

The present study showed that the better knowledge scores the students had, the more likely they would
be afraid of getting infected. This also goes in accordance with a previous Serbian study conducted by
Smolovic et al. on 69 university students, which showed that the more knowledge the students had about
Tuberculosis, the more they had fears of the infection.[31]

The willingness to participate in the medical efforts against COVID-19 was signi�cantly lower in students
who had fears of the infection. This result, again, may complete some conclusions drawn from previous
studies that have been held during other pandemics. For example, a Singaporean study that assessed the
risk perception among more than 15,000 HCWs of �rst-responders during the SARS epidemic in 2003,
showed that 76% of the respondents were afraid of the infection, but 69.5% of them accepted the risk as
a part of their job.[32] However, another study from Germany revealed that 28% of participating HCWs
may give up work to protect themselves and their families.[30]

Regarding preventive measures, our results showed that although 1036 (86.4%) of the �nal-year students
answered, subjectively, that they know how to follow the prevention rules, only 707 (58.9%) of them
answered prevention-related questions correctly. This is comparable to a study conducted by Modi et al.
on 1562 medical students and staff members in Mumbai which showed that 71.2% of respondents
correctly answered questions related to COVID-19 awareness, knowledge, and infection control.[33]

Having advanced English level was associated with answering general medical knowledge questions
correctly and it has a profound effect on clinical judgment score and overall score. This may re�ect the
relationship between English pro�ciency and the ability to gain more access generally to reliable medical
information, and particularly to those related to COVID-19. These �ndings are comparable to those of
some other studies that demonstrated the importance of English pro�ciency in medical education.[34, 35]
An important aspect of this study is the large number (1199 �nal-year students) of participants. This
number may represent approximately one-third of all the �nal-year medical students nation-wide, which
allowed us to make adequate analysis that led to the results that may be considered as representative.
[36] Moreover, this study was designed to assess various aspects of general knowledge and clinical
judgment in the most possibly comprehensive way and the survey was distributed in conjunction with the
very �rst documented cases of COVID-19 in Syria. This, in our opinion, helped to minimize the potential
bias that may result from stress.

However, our study has several limitations. Firstly, only students from Syrian Universities were included,
that being said, we think that further studies from other countries may con�rm our conclusions. Secondly,
the survey wasn’t time-limited. This aspect was treated carefully because of the mediocre quality of
internet connection in some areas.
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On the other hand, this survey was conducted online. We do believe that in the light of the lockdown
procedures, and in accordance with the WHO recommendations about social distancing,[2] this study is
an adequate proof that online surveys may serve as a practical, low-cost, and reliable mean to conduct
such studies.

In fact, more efforts are to be made in order to integrate advanced technologies in medicine and
biomedical research �elds, while trying at the same time to enhance the trust and security of such
techniques.[22, 37]

Conclusions
This study demonstrated that the �nal-year medical students may represent a potential solution, under
adequate and suitable supervision, to support fragile health systems especially in a war-torn area during
pandemic scenarios. Lessons of these scenarios might also include the need of integrating a special
“Crisis Response” training to the medical education curriculum worldwide. Moreover, future in-depth
research might also help to de�ne the most appropriate roles of these students in the times of crisis and
pandemics. Finally, all efforts must be made in order to ameliorate the self-protection practices of junior
HCWs and volunteers.
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Figure 1

Comparison between results of the General knowledge Score among the fourth-, �fth-, and sixth-year
participants. Comparison between the results of the General knowledge Score (max =5 points) among the
fourth-, �fth-, and sixth-year medical students. There was no signi�cant correlation between the year of
the study and the obtained General knowledge Score.

Figure 2

Comparison between results of the Clinical Judgment Score among the fourth-, �fth-, and sixth-year
participants. Comparison between the results of the Clinical Judgment Score (max =5 points) among the
fourth-, �fth-, and sixth-year medical students. Sixth-year students signi�cantly scored higher than the
fourth-year, but not the �fth-year, students.
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Figure 3

Results of the Overall Score (max =10 points) for the sixth-year medical students.
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