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Abstract

Background: Emotional distress is a major impact of COVID-19
among not only the general public but also healthcare workers
including medical students. This study aimed at describing self-
reported changes in emotional reactions associated with COVID-19
among medical students in Jordan and to assessing the potential
effect of social media utilization on emotional distress among this
group.

Methods: A cross-sectional design was utilized to collect data early on
during the outbreak in Jordan. All medical students in Jordan were
eligible to complete an online questionnaire assessing self-reported
emotional reactions to COVID-19 that covered four main domains:
negative emotion (anxiety, worry, depression, panic, loneliness, and
nervousness), positive emotion (happiness, joy, and excitement), sleep
disorders (insomnia, shallow sleep, nightmares, and insufficient
sleep), and aggression (verbal argument and physical fighting). The
frequency of social media utilization as a main source of COVID-19
information was also assessed.

Results: 59.9% of participants were females, 64.9% were enrolled at
the two major medical schools in Jordan, and 59.6% were in the pre-
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clinical stage (years). A significant proportion of participants self-
reported increased negative emotional levels of anxiety (49.2%), worry 3. Walid Alali “=", Kuwait University, Safat,
(72.4%), depression (23.1%), panic (22.6%), and nervousness (38.2%)
and decreased positive emotional levels of happiness (44.8%), joy
(47.3%), and feelings of excitement (45.1%). Self-reported sleep Any reports and responses or comments on the
disorders were not as common (less than 15% for any of the four
items), while arguing with others was at 26.7%. Significant differences
by gender and academic year were detected. AlImost half of
participants reported using social media as a main source of COVID-
19 information “most/all-the-times” with a significant effect of such on
reducing emotional distress.

Conclusion: The results suggest a potential effect of COVID-19 on the
emotional distress of medical students. Addressing and mitigating
such effects is crucial. The potential buffering effect of social media
should be further investigated.

Kuwait

article can be found at the end of the article.
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COVID-19, emotional distress, emotional changes, medical students,
Jordan, social media, medical school, SARS-CoV-2.
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(777578 Amendments from Version 1

The manuscript has been updated with some technical notes such as response rate. As well, the buffering effect of social
media on mental health domains investigated is only a suggested direction for future research and is not a mere conclusion
of the article.

Any further responses from the reviewers can be found at the end of the article

Introduction

COVID-19 is shadowing its effect on almost all individuals living today. The health, safety, and well-being of individuals
and communities are all expected to be affected. These effects may include anxiety, fear, frustration, loneliness, anger,
boredom, depression, stress, and avoidance behaviour (Talevi er al., 2020) and may simply translate into emotional
disturbances not only among those with the disease but also the general population and other sub-groups (Pfefferbaum &
North, 2020).

Certain population subgroups may be more vulnerable than others to the psychosocial effects of COVID-19. Healthcare
workers, including medical students, especially in resource-limited countries, are particularly vulnerable to emotional
distress during COVID-19 given their high risk of exposure to the infection, potential shortage of personal protective
equipment, longer work hours, and involvement in emotionally and ethically fraught resource-allocation decisions
(Greenberg, 2020; Loch et al., 2020; Samrah, Al-Mistarehi, Aleshawi, et al., 2020; Talevi et al., 2020; Vindegaard &
Eriksen Benros, 2020).

Studies have reported that medical schools have one of the most demanding academic programs (Wolf, 1994) and include
students at higher risk for developing anxiety disorders, compared to the general population, even under normal
circumstances (Quek er al., 2019). Medical emergencies destabilize medical students’ already vulnerable psychological
status leading to unfavourable effects on their learning journey (Al-Rabiaah ez al., 2020), physical and mental health, and
their professional identity formation (Chandratre, 2020). While medical students may experience increasing level of
anxiety and stress due to the COVID-19 disruption (Lasheras ez al., 2020; Ullah & Amin, 2020), they are the least likely to
seek support for mental health problems (Chandratre, 2020).

During outbreaks, medical students are expected to become part of the frontline workforce (Kinder & Harvey, 2020;
O’Byrne et al., 2020), which may further expose them to psychological distress. Therefore, it is important to assess and
safeguard medical students’ mental health status and to implement proper strategies to support their mental well-being.
Providing a clear understanding of the extent of psychological impact of COVID-19 infection should, then, be clearly
established.

Jordan is a developing country in the Middle East region and reported its first case of SARS-CoV-2 infection in early
March, 2020 (Samrah, Al-Mistarehi, Ibnian, er al., 2020). A series of strict non-pharmaceutical intervention (NPI)
measures were then implemented (Kheirallah er al., 2020; Samrah, Al-Mistarehi, Aleshawi, er al., 2020) that included a
curfew and a total shutdown. By mid-March, 2020, all educational institutions, including medical schools, were ordered
closed and online education was, suddenly, the only option (Sindiani e a/., 2020). This may have increased the level of
psychological distress among medical students (Elsalem ez al., 2020). The current study described the self-reported
changes in emotional reactions associated with COVID-19 among medical students in Jordan and investigated the
potential effect of utilizing social media as a main source of COVID-19 information on these emotional changes.

Methods

A descriptive cross-sectional design collected data on medical students between March 17 and 20, 2020, shortly after
Jordan initiated the NPI measures stated earlier. Data were collected from all medical schools (N = 6) in Jordan and
included all years (year 1 to year 6). The 6-year program consists of two stages: preclinical, the first three years of the
program, and clinical, the last three years. The minimum sample size required to detect a 10% difference in any of the
emotional items under investigations was estimated at 600 students (alpha = 0.05, power = 0.8). Considering a response
rate of around 20% for online questionnaires among the sample population (Khasawneh er al., 2020), an online data
collection tool, using Google forms, was utilized and a link was emailed to a randomly selected sample (N = 3,000 out of
the total estimated number of medical students in Jordan) that was proportionate to the year of study and the medical
school.
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Participants’ emotional reactions to COVID-19 pandemic were self-reported using 15 items covering four main domains:
negative emotions (anxiety, worry, depression, panic, loneliness, and nervousness), positive emotions (happiness, joy,
and excitement), sleep disorders (insomnia, shallow sleep, nightmares, and insufficient sleep), and aggression (verbal
argument and physical fighting). Medical students compared the frequency of each item after the onset of the pandemic
with before the pandemic using a three-point scale (from “1 = less compared to the days before the pandemic” to “3 =
more compared to the days before the pandemic”). For selected items, responses were randomized. Participants were also
asked to assess their usage of social media as a main source of information for COVID-19 using a three-point Likert scale
(from “I = never” to “3 = most/all the time”). The questionnaire was reviewed by expert panel before being piloted on
20 students.

The Institutional Review Boards of The Hashemite University (5/2/2019/2020) and Al-Balqa Applied University
(26/3/1/804) approved this study. An online consent form was obtained by all participants prior to being directed to
take the questionnaire.

Each emotional item was reported overall and by gender, academic level and by social media utilization using numbers
and percentages. A Chi-squared test was used to compare percentages for each emotional item. The Alpha level was set at
0.05.

Results

A total of 1,404 students participated in the current study (response rate = 46.8%). The distribution of participants by
gender, university, and year is presented in Table 1. About two-thirds (59.9%) of participants were females, 64.9% were
enrolled at the two well-established medical schools at the University of Jordan (39.1%) and Jordan University of Science
and Technology (JUST) (25.8%), and 59.6% were in the pre-clinical stage of their medical education.

Opverall, almost half of the participants (49.2%) self-reported that they experienced increased levels of anxiety. This was
significantly more prevalent among females (58.6%) than males (35.5%) (p<0.0001). Self-reported worry, which was the
most commonly reported negative emotion experienced among all participants (72.4%), was significantly more prevalent

Table 1. Study participants’ background characteristics.

Number Percent
Gender
Female 836 59.5
Male 568 40.5
Total 1,404 100.0
University
Al-Balga” 117 84
Hashemite 192 13.7
Jordan 550 39.1
JUST 362 25.8
Mutah 62 44
Yarmouk 121 8.6
Total 1,404 100.0
School Year
Pre-clinical 15t year 145 10.3
2" year 348 24.8
3 year 343 24.5
Clinical 4" year 264 18.8
5% year 176 12.5
6" year 128 9.1
Total 1,404 100.0
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among females than males (79.5% vs 61.9%, p<0.0001). Similarly, self-reported depression and panic, respectively,
were more prevalent among females (26.8% and 28.9%) compared with males (17.8% and 13.4%) (p-value for both
comparisons <0.0001) (Table 2).

About 35% and 38% of surveyed students self-reported increased levels of loneliness and nervousness, respectively.
While significantly more males (39.5%) than females reported increased level of loneliness (p=0.006), more females
(45.9%) than males (26.9%) self-reported increased nervousness levels (p<0.001).

On the other hand, self-reported anxiety and worry were not significantly different between students in the pre-clinical vs
clinical years while depression and panic, respectively, were significantly higher among students in pre-clinical years
(25.9% and 26.8%) compared with their counterparts in the clinical years (19.0% and 16.4%) (p=0.003 and <0.001).
Similarly, self-reported loneliness and nervousness, respectively, were significantly more common among students in the
pre-clinical years (37.6% and 42.5%) compared to their counterparts in the clinical years (31.7% and 31.3%) (p=0.026
and <0.001).

About 13% of students self-reported experiencing increased insomnia, shallow sleep, nightmares, or insufficient sleep. In
general, females self-reported experiencing significantly more sleeping problems than males. Likewise, students in the
pre-clinical years experienced sleep problems (insomnia, shallow sleep, and insufficient sleep) significantly more
frequently than those in their clinical years.

While about one-quarter of participants (26.7%) self-reported increased level of arguing with others, 5.1% self-reported
increasing physical fight. However significant differences in aggression variables were not detected by gender, students
in the pre-clinical years self-reported higher levels of both arguing with others (26.9%), compared with their counterparts
in the clinical years (22.0%) (p=0.001), and physical fights (7.0%), compared with clinical years students (2.1%)
(p<0.001).

Approximately half of the participants self-reported a decrease in their level of positive emotions, namely happiness
(44.8%), joy (47.8%), and excitement (45.1%). Self-reported decrease in the levels of joy and excitement, respectively,
were statistically more prevalent among females (50.2% and 49.9%) compared with males (43.1% and 38.0%) (p=0.009
and <0.001). Significant differences in each of the three positive emotions by academic levels were not statistically
significant.

Overall, 37.9% of study participants reported never using social media as a source of information for COVID-19, while
almost half (45.6%) reported using it “most/all the times” (Table 3). Statistically significant relationships were detected
between social media as a source for COVID-19 information and anxiety (p=0.002), worry (0.016), panic (<0.001),
loneliness (0.003), and nervousness (0.004). Among those who reported to use social media most/all the times as a source
of information about COVID-19, the prevalence estimates of self-reported anxiety, worry, panic, loneliness, and
nervousness, respectively, were less than that among their counterparts who never used it (47.3% vs 55.6%, 70.9% vs
77.8%,20.3% vs 28.9%, 31.7% vs 41.5%, and 36.1% vs 44.2%). Changes in sleep disorder and aggression variables, on
the other hand, were not significantly different by social media.

Discussion

The current descriptive study assessed the self-reported emotional changes following the COVID-19 pandemic among
medical students in Jordan. Participants were found to have increased levels of almost all self-reported negative emotions
and decreased levels of almost all positive emotions. These changes were more prevalently the case with females and
preclinical students. Utilizing social media as a main source of COVID-19 information should be further investigated as
having a potential “buffering effect” against emotional changes under investigation.

Our results suggest that medical students may not be immune against COVID-19 emotional distress and increased
psychological challenges. This could potentially usher a period of adjustment and may produce significant mental health
issues. Addressing and mitigating the negative effects of public health emergencies on the mental health of medical
students seem to be critical.

Overall, preclinical level students seemed to have a greater increase in almost all negative emotions compared with
clinical students. The reason why preclinical students might have had a greater increase in negative emotions could be
attributed to their lesser experience in the clinical field and lesser understanding of the pandemic in general. However, it is
interesting to note that the two negative emotions that showed no significant difference between preclinical and clinical
students were worry and anxiety. When considering that medical students are already exposed to high levels of anxiety
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disorders (Quek ez al., 2019), higher levels of anxiety are than expected. Exacerbation of a pre-existing emotional distress
among medical students due to COVID-19 were previously suggested (Ullah & Amin, 2020).

Gender differences observed in the current study suggest vulnerability of female medical students to emotional distress
more than male students. Females are generally more susceptible to emotional changes due to the hormonal fluctuations
that are part of their physiology. It can be expected, thus, that several chemical mediators have a potential of elevating
emotional distress in females. Beyond biological considerations, the conservative gender roles present different
expectations of behaviours based on gender. Previous research have emphasized the gender roles and traits (masculinity
in particular) and explained part of the gender differences in emotional distress and coping mechanisms (Mayor, 2015).
On the other hand, gender differences in emotional intelligence, test stress, coping and academic stress were also
suggested to contribute to similar observations (Alzahem ez al., 2011; Babar ef al., 2015; Elsalem et al., 2020). Our
findings that female medical students self-reported higher rates of depression, anxiety, worry, nervousness, and panic,
while male students reported higher rates of loneliness, are in line with the literature addressing such gender roles.

In Jordan, about 7% of medical students reported that they became obsessed with precautionary measures related to
COVID-19 (Khasawneh et al., 2020), while about half self-reported distance education as a main source of worry and
stress. Such negative emotions were attributed to the learning and assessment models used during the pandemic as
students were not familiar with distance learning (Elsalem ez al.. 2020). The difference in prevalence estimates of distress
in different studies may be attributed to several factors among which are the length of quarantine period, environment,
contact with COVID-19 patients, and different coping styles of individuals.

Medical students who self-reported utilizing social media as a source of COVID-19 information more frequently reported
lower levels of emotional distress compared to those who never utilized it for such. The role that social media can play in
risk perception and dissemination of reliable information during pandemics could be critical (Albarrak er al., 2019).
While the information available about the pandemic may be a concern for COVID-19 infodemic among the general
public, medical students seem to have utilized social media as a mitigation source to better understand the disease
dynamics. This could have been reflected on the lower level of emotional distress reported among students who used
social media more often. Medical students, therefore, by accessing social media, may be better equipped to avoid
misinformation and to distinguish rumours from reality (Karasneh ez al., 2020). Still, our results contradict reports where
young people tend to obtain a large amount of information from social media which can easily be a trigger for stress and
anxiety (Qiu eral., 2020). Assessment of the role of social media on medical students’ emotional distress should be further
investigated using both qualitative and quantitative methods.

Itis important to note that, in the current study, all estimates were self-reported and that we did not use standardized tools.
This could have called out for over-estimation of the prevalence rates and over presentation of reported emotional
changes. The cross-sectional nature of the study limits temporality. It will be imperative for other research groups to
include longitudinal aspects in their study design and to use standardized screening tools as well as clinical assessment
among this vulnerable group.

Conclusion

Our results support the notion to screen for mental health problems among medical students and to invest in mental health
infrastructures. Psychoeducation, and psychosocial support should be seriously considered within health education
programs at medical schools and should be fine-tuned by gender. The role of social media within the context of a classical
medical educational system should be further investigated and utilized as a mediating factor towards better mental health
and psychosocial support.
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variables / confounders were not taken into consideration and this conclusion is not
appropriate.

Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Partly

Are sufficient details of methods and analysis provided to allow replication by others?
No

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
No

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Oncology, COVID-19 treatment, Coagulopathy, Acute leukemia, blood
disorders, critical care

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

khalid kheirallah, Medical School of Jordan University of Science and Technology, Irbid,
Jordan

We appreciate your opinion and feedback. Kindly note our response in line with the
provided comments.
In this article Kheirallah and colleagues studied the impact of COVID-19 pandemic on the
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medical student emotional distress using a self reported questionnaire. In addition Authors
analyzed the impacts of social media utilization as a source of information on the the
emotional factors, below are some comments to consider:

1

. The authors used a self reported cross sectional design to analyze the outcomes,

however targeted population size and response rates were not reported. It is also
worth to mention the response rate by each different university.

Thank you for this comment. We have updated the manuscript to state that the
total population of medical students is 10,000. Out of the sample selected for
this survey, a total of 3,000 as already stated, the response rate was added to
the results section (46.8%).

. Can the authors explain why they considered response rate of 20% to be sufficient,

please cite a paper.

Thank you for this comment. We have a previous experience with this
population and a response rate was less than 30%. Being conservative, we have
decided that a 20% is suitable. A reference is already inserted for which we had
a 20% response rate.

. How the authors guaranteed that each participant will respond one time only?

Thank you for this valuable note. We have no guarantee that each student will
fill the questionnaire only once. But we have no reason to believe that medical
students will fill more than one time.

. Can you provide the time period of the study?

o Thank you for this comment. The study stated, under methods, that this survey

was conducted between March 17 and 20, 2020.

. Authors need to provide the questionnaire used in the study to be published as a

supplementary with the article.
Thank you for this note. We have now updated the supplementary materials to
include the questionnaire.

. The definition of different symptoms reported was not specified. For example what is

the difference between anxiety and panic or worry and anxiety? This also will raise
the question regarding participant understanding of the questions. Did the authors
provide explanations for the participant to ensure understanding. Can the authors
provide specific definition for each symptoms / disorder they reported, for example
what is the dentition of insomnia?

> Thank you for this note. We have defined each term as self-reported. It was

meant to screen and prioritize potential mental health issues using self-
reported responses. This was stated as part of the limitations.

. Results are conflicting. In table 2, 72.2% of all participant reported worry but at the

same time 44.8% reported increased happiness. This will raise the concern of
appropriate understanding of the participants.

o Thank you for this note. The potential overlap is possible given the way the

study was conducted. It may be true that students are worried about their
educational process at the early stages of the pandemic, still feel happy being
able to spend more time with their families. This issue needs further
investigation using qualitative study design as positive and negative emotions
are possible given the circumstances of uncertainties.
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o Qualitative investigations of the study results was suggested and recommended
as part of the study'’s future directions in multiple locations.

1. Authors concluded that social media use may have a buffering effect on emotional
distress which is wrong. This conclusion cant be made based on the study design
provided. Authors just described the differences in the prevalence of different
symptoms / diseases between three different groups based on the use of social
media as a source of information. Other variables / confounders were not taken into
consideration and this conclusion is not appropriate.

o Thank you for this note. Social media utilization has been suggested to
“moderate” the relationship between multiple variables and mental health
issues. As such, our results of potential differences in mental health variables by
social media utilization may suggest a buffering effect. Future studies, including
follow-up designs are then needed to investigate this relationship. This is what
was suggested in the conclusion of the study. As such, the effect of social media
utilization may, or may not, be a factor in the buffering suggested. The
conclusion, as such, has been worded to reflect this. Edits were made.

Competing Interests: None.

Reviewer Report 22 April 2021
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© 2021 Alnawaiseh N. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

v

Nedal Alnawaiseh
Department of Public Health, School of Medicine, University of Mutah, Al-Karak, Jordan

This study addressed a critical point, mental health, which is considered a taboo within
conservative societies. The authors addressed this issue and clearly clarified its limitation in the
manuscript.

I found it really interesting to cover a spectrum of indicators that assess, or screen, for potential
mental health problems among medical students. The question is, then, how could this reflect on
the population? Any suggestions?

Also, medical students are more likely to seek mental health problems if they have access to a
clinic. But this is not the norm in conservative societies like Jordan. It may be considered a
limitation if the authors did not assess access to mental health professional services. On the same
point, how will the screening tools for the positive and negative domains investigated reflect the
true problem given that self-reported mental health depression, for example, may be
overestimating the actual values. Any thoughts on what the authors expect the true need for
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mental health advising and counseling among this population?

The mental health status of medical students is biased by multiple factors that were not addressed
in the study. How will the authors direct future research considering such biases? For example,
academic achievement and substance use.

On the same page of future research, will next research question encounters worry? Depression?
Anxiety? Or what domain?

It seems that gender is playing a major role in defining mental health of medical students. Why
didn't the authors do a regression analysis to identify the role of gender? This may be due to the
fact that the tools used limit further statistical tests? Any other thoughts?

Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Epidemiologist, Biostatician, Public health and research expertise.

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard.

khalid kheirallah, Medical School of Jordan University of Science and Technology, Irbid,
Jordan

The authors much appreciate your valuable feedback and thank you for the approval of this
manuscript to be considered for publication at F1000Research. Below please note our
response in line with your feedback.
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This study addressed a critical point, mental health, which is considered a taboo within
conservative societies. The authors addressed this issue and clearly clarified its limitation in
the manuscript.

o Thank you for this positive feedback and added value of the paper.

I found it really interesting to cover a spectrum of indicators that assess, or screen, for
potential mental health problems among medical students. The question is, then, how
could this reflect on the population? Any suggestions?

o This study addressed such spectrum in order to fine-tune needs of this valuable
population. As indicated in our submission, one can simply identify the major
mental ill-health concerns as being self-identified among participants by gender
and by year level. Top problems could be further explored using future research
as indicated in the study. We never aimed to diagnose mental ill-health but
rather point to the potential problem among this group. If 10% of self-reported
issues are considered high-risk, then this could further identify where
interventions could be considered and where the research focus should be.

o As for the population, the results reflect an image that reflects on the general
population. Our focus then should also consider the general public and other
subpopulations.

Also, medical students are more likely to seek mental health problems if they have access to
a clinic. But this is not the norm in conservative societies like Jordan. It may be considered a
limitation if the authors did not assess access to mental health professional services. On the
same point, how will the screening tools for the positive and negative domains investigated
reflect the true problem given that self-reported mental health depression, for example,
may be overestimating the actual values. Any thoughts on what the authors expect the true
need for mental health advising and counseling among this population?

o It is a major limitation that we did not consider seeking medical help. But this is
an issue that was suggested by reviewers of the questionnaire to exclude as it
will not be an accurate measure for this taboo-related issue.

o As stated earlier, we expect that our screening self-reported results address
provide 10% of self-reported issues be an actual estimate then we have an idea
about the impact of mental health issues among medical students.

The mental health status of medical students is biased by multiple factors that were not
addressed in the study. How will the authors direct future research considering such
biases? For example, academic achievement and substance use.

o The top 5 mental health issues identified in the manuscript could be further
investigated and explored using fine-tuned questionnaires that consider other
potential confounders. This is not added to the manuscript and will be part of
the recommendations.

On the same page of future research, will next research question encounters worry?
Depression? Anxiety? Or what domain?
» Apparently this research pointed to the top 5 mental health issues (for each
gender and year level). These could further be explored using follow-up studies.

Page 17 of 18



F1000Research 2021, 10:297 Last updated: 15 JUN 2021

This was indicated in the study.

It seems that gender is playing a major role in defining mental health of medical students.
Why didn't the authors do a regression analysis to identify the role of gender? This may be
due to the fact that the tools used limit further statistical tests? Any other thoughts?

o While a regression is a good fit for this paper, we wanted to only shed the light
on the major mental health issues and point out to the policy makers of the
major ones to be considered in the medical curriculum and medical services
provided to students. We did not feel that adding a regression model for a self-
reported mental health issue is a good fit as it may not reflect validity of self-
reported depression, for example. Future research
utilizing standardized screening tools may use advanced statistical analyses and
have more variables relevant to mental health.
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