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Abstract.
BACKGROUND: The COVID-19 pandemic has been associated with increased stressful impact among different populations
that are at an increased risk of mental health problems, such as university students.
OBJECTIVES: To investigate the psychological effects of the COVID-19 pandemic on medical and rehabilitation sciences
university students, explore the factors affecting them, and provide helpful recommendations for better mental health.
METHODS: An online survey was conducted with a sample of medical and rehabilitation sciences students. The anxiety
visual analogue scale, the perceived stress scale (PSS), and the impact of events scale-revised (IES-R) were applied.
RESULTS: A total of 244 students completed the survey (60.7% were female). The mean scores of total anxiety, PSS
and IES-R were significantly higher in females than males. 34.5% and 29.4% of the students reported that their sleep and
appetite were respectively disturbed during the pandemic. Students with adequate knowledge about the COVID-19 pandemic
reported a significant decrease in anxiety level (p = 0.01), perceived stress (p = 0.00), and less negative impacts of the pandemic
(p = 0.01).
CONCLUSION: This study shed light on factors that play a major role in anxiety, perceived stress and stressful impact of
COVID-19 pandemic among medical and health sciences students, such as gender, knowledge, educational level, presence
of chronic condition, and family financial status. Developing proper mental health management guidelines and providing
psychological support are recommended and should be considered.

Keywords: Anxiety and perceived stress, coronavirus, medical and rehabilitation sciences students, mental health, psycho-
logical support

1. Introduction

As the coronavirus pandemic rapidly sweeps
across the world, it is inducing a significant nega-
tive impact and considerable degree of mass hysteria,
economic burden and financial losses, fear, worry
and concern in public, and burnout among certain
vulnerable groups in particular, such as older adults,
healthcare students and healthcare workers (HCWs),
and individuals with chronic health conditions [1–4].
The main reported adverse psychological impacts and
mental symptoms to date at both pre-infection and

post-infection periods are elevated rates of emotional
distress and various psychological disturbances, such
as stress or anxiety (i.e., developing signs and symp-
toms of obsessive compulsive and/or post-traumatic
stress disorders), panic attacks, frustration, uncer-
tainty, financial stress, distorted usual activities of
daily living and routines, higher levels of loneliness
and depression, insomnia, harmful drug use, self-
harm or suicidal behaviors, and destructive unhealthy
maladaptive behaviors, such as drinking alcohol and
smoking [5–8]. Issues of service access and conti-
nuity for individuals with mental health conditions
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have been on the rise and are also now a major con-
cern along with the mental health and well-being
of frontline workers [9, 10]. The COVID-19 pan-
demic has been associated with increased stressful
impact among general population as reported at dif-
ferent countries worldwide [11]. A recent study found
that throughout the early stage of the COVID-19
outbreak in Saudi Arabia, the results showed that
nearly one-fourth of the general population experi-
enced moderate to severe psychological impact [12].

The time of the COVID-19 pandemic can be emo-
tionally challenging and stressful to all persons affe-
cted, and in particular those groups of the population
that are at an increased risk of mental health problems,
such as university students [13]. COVID-19 pan-
demic has been disrupting the students’ educational
process. Millions of students and educators have been
affected by school closures and other restrictions.
Most governments around the world closed educa-
tional institutions in an attempt to contain the spread
of the COVID-19 pandemic. These closures impact-
ing over 60% of the world’s student population.
In response, many governments provided schools
and university students with teaching and learning
alternatives utilizing online and distance learning.
Although precautions were taken, the students’ learn-
ing process was negatively affected especially when
it comes to teaching and learning practical hands-
on skills. Students who have been stripped of their
freedom due to COVID-19 are deeply concerned
about when face to face education will happen [14].
A recent study reported that during the COVID-
19 pandemic, more than one fifth of junior high
and high school students’ mental health was nega-
tively affected [15]. More recent studies conducted
on medical and rehabilitation sciences students dur-
ing the pandemic report that they show high levels
of emotional distress as they have a greater risk of
interacting with COVID-19 patients and they might
lack adequate knowledge [16]. Poor knowledge can
lead to misconceptions and high levels of stress and
anxiety [17]. In Saudi Arabia, the COVID-19 pan-
demic situation has affected college and university
students mental health with increased stress, anxi-
ety and depressive thoughts due to the COVID-19
outbreak and stay-at-home orders. Before the pan-
demic, students used to attend most classes in-person
and socialize on-campus regularly. During the pan-
demic, major changes in their regular daily routines
disrupted their lifestyle. Multiple stressors with nega-
tive impacts have been affecting some of the students
mental and emotional health, such as fear and worry

about their own health and of their loved ones,
difficulty in concentrating, disruptions to sleeping
patterns, decreased social interactions due to isola-
tion and physical distancing, increased concerns on
academic performance with shifting to remote edu-
cation and adoption of negative behaviors and coping
mechanisms [8, 12].

The purpose of this study was to investigate
the psychological effects of the COVID-19 pandemic
on medical and rehabilitation sciences university
students, the stress they perceived, the factors affect-
ing them, and their knowledge about COVID-19. In
addition, we aim to enhance medical and rehabil-
itation sciences university students awareness and
knowledge related to COVID-19 pandemic through
providing helpful and useful recommendations for
developing proper mental health management guide-
lines and providing psychological support and
psychosocial crisis prevention and counseling ser-
vices. We hypothesize that (1) medical and reh-
abilitation sciences students are highly anxious about
being infected with COVID-19, therefore, they are at
increased risk of developing psychological and men-
tal health issues during the COVID-19 crisis, and (2)
junior students enrolled in the preclinical stages have
less knowledge than their seniors enrolled in the clin-
ical stages, hence will have a significant higher levels
of anxiety and stress.

2. Methods

2.1. Study design and participants

This is a descriptive cross-sectional research study
design, applying survey methodology. At the begin-
ning of December (2020), when the data was
collected, distance education at universities was
underway and strict instructions related to COVID-19
pandemic were imposed. Any medical and rehabil-
itation sciences student who had been enrolled in
the medical school was eligible to participate. Any-
one below 18 years of age, or unwilling or unable
to give informed consent was excluded. Prospec-
tive data were collected over four consecutive weeks
commencing in December 2020 as students were fin-
ishing up their semester workload and preparing for
the final exams. Data capture was undertaken using
a self-reported, online survey tool. This study was
approved from the medical college research and eth-
ical committee. Consent forms were obtained from
all participants.
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2.2. Survey instruments

In the beginning of the survey, a brief description
was provided and participant’s consent was obtained.
The first part of the survey included questions
about the participants demographics. The second
part included 15 questions exploring psychologi-
cal impact of the COVID-19 pandemic on medical
and rehabilitation sciences university students, their
stress levels, COVID-19 related knowledge (i.e.,
ways of transmission, signs and symptoms, preven-
tive methods, infection control, protective measures),
and whether or not they need support from the univer-
sity in regards to their university workload and areas
of those needs. To asses anxiety of being infected
with COVID-19, we used a single 10 pointed ordi-
nal visual analogue scale ranging from 0 (not at all
anxious) to 10 (extremely anxious).

2.2.1. Perceived Stress Scale (PSS)
COVID-19 related stress was assessed using PSS.

It consists of 10 items scored between 0 (never) and 4
(very often). Individual scores on the PSS can range
from 0 to 40 with higher scores indicating higher
perceived stress [18]. The PSS is an easy-to-use ques-
tionnaire with established acceptable psychometric
properties. It is a precise measure of personal stress
and helps measure individual stress levels and under-
stand how different situations affect our feelings and
our perceived stress [19].

2.2.2. Impact of Events Scale-Revised (IES-R)
The psychological impact of COVID-19 was

examined using the IES-R. It measures how much
the person has been bothered after a traumatic stress-
ful event using a 5-point scale ranging from 0 (not
at all) to 4 (extremely). The IES-R consists of 22
items with a score range of 0–88. Scores higher than
24 are of concern and the higher the score the greater
the concern for post-traumatic stress disorder (PTSD)
and associated health and well-being consequences.
It has proven to be a helpful and useful tool in deter-
mining how distressing difficulties have been during
a stressful event [20].

2.3. Statistical analysis

Descriptive statistics were calculated for all vari-
ables with frequency and percentage for categorical
variables and means and standard deviation (SD) for
continuous variables. Association of presence of anx-
iety and categorical variables was analyzed with the

Chi-square (χ²) test and one-way analysis of variance
(ANOVA) was used for continuous variables. The sta-
tistical Package for Social Sciences (SPSS) version
22.0 was used and all significant tests were two-tailed
with p < 0.05 accepted for statistical significance.

3. Results

3.1. Participants demographics

A total of 244 students participated and filled the
survey. Students were from different programs and
educational levels. About 60.7% of the participants
(n = 148) were female, 39.3% (n = 96) were male and
the mean age was 22.10 ± 2.69 (see Table 1).

3.2. Participants responses

Students responses to the questions of whether
they were anxious about becoming infected with
COVID-19, the PSS, the IES-R, and the factors affect-
ing them are respectively represented in Table 2.
Chronic condition was found to be a significant factor
that increased anxiety (p = 0.01). The current stu-
dent’s family income below the minimum monthly
wage compared to prior the pandemic increased anxi-
ety significantly (p = 0.02). COVID-19 proper related
knowledge lowered anxiety significantly (p = 0.01).
Anxiety in female students was significantly higher
than in male students (p = 0.03). Preclinical students
(the first 2–3 years) reported a significant increase
in anxiety compared to students at the clinical stage
of their studies (the last 3–5 years) (p = 0.01). A sig-
nificantly higher level of perceived stress was found
with students whose family’s income was below the

Table 1
Participants’ demographics (N = 244)

Demographic n %

Gender
Female 148 60.7%
Male 96 39.3%

Age (mean, SD) 22.10 ± 2.69
Program

Occupational Therapy (OT) 13 5.3%
Medicine 42 17.2%
Physical Therapy (PT) 45 18.5%
Dentistry 37 15.2%
Healthcare Administration (HA) 14 5.7%
Radiology 15 6.1%
Pharmacy 18 7.4%
Nursing 28 11.5%
Respiratory Therapy (RT) 32 13.1%
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Table 2
Anxiety, perceived stress, and impact of events scales total scores in relation to different factors (N = 244)

Anxiety PSS IES-R
N (%) Mean (SD) p Mean (SD) p Mean (SD) p

Gender
Male 96(39.3) 5.23(2.63) 0.03 32.29(6.94) 0.00 31.68(16.78) 0.02
Female 148(60.7) 7.78(2.34) 36.68(7.76) 36.76(16.23)

Having chronic condition
Yes 33(13.5) 7.64(2.65) 0.01 35.64(8.47) 0.03 36.35(17.48) 0.65
No 211(86.5) 5.74(2.62) 32.68(6.86) 35.68(16.48)

Current living situation
With families 194(79.5) 6.49(2.48) 0.58 35.09(6.93) 0.26 34.35(16.25) 0.02
Other (friends/alone) 50(20.5) 7.23(2.35) 36.28(6.25) 39.38(17.65)

Current family monthly income
Below minimum monthly wage 54(22.1) 8.35(2.46) 0.02 37.95(6.49) 0.02 42.43(15.48) 0.04
Same monthly wage 145(59.4) 6.38(2.86) 33.48(6.45) 36.48(15.49)
Above monthly wage 45(18.5) 4.24(2.24) 29.35(7.35) 32.25(14.75)

COVID-19 related knowledge
Yes 181(74.2) 4.68(2.48) 0.01 28.48(6.78) 0.00 31.25(17.35) 0.01
No 63(25.8) 7.24(2.35) 34.35(6.46) 41.98(17.24)

Infected family members
Yes 82(33.6) 6.30(2.70) 0.14 33.17(8.97) 0.82 40.30(17.19) 0.01
No 162(66.4) 5.81(2.47) 33.41(7.07) 34.76(16.87)

Students class
Preclinical 177(72.5) 7.21(2.52) 0.01 35.08(6.86) 0.00 36.82(16.76) 0.02
Clinical 67(27.5) 5.59(2.57) 33.15(7.88) 32.94(17.20)

minimum monthly wage compared to prior the pan-
demic (p = 0.02). The perceived stress level in female
was higher than in male (p = 0.00). Having a chronic
condition was found to be a significant factor that
increased perceived stress among students (p = 0.03).
Perceived stress was significantly higher among stu-
dents who stated that they have poor knowledge
about COVID-19 (p = 0.00). The PSS scores were
significantly higher among junior preclinical students
compared to senior clinical students (p = 0.00). The
average scores given to IES-R in female were signif-
icantly higher (p = 0.02). At the time of the survey,
IES-R scores of those living with their family were
significantly lower than the others living with friends
or living alone (p = 0.02). Significant higher IES-R
scores were found among students who had relatively
poor COVID-19 related knowledge (p = 0.01). Hav-
ing infected family members with COVID-19 led to
a significant increase in the IES-R scores (p = 0.01).
There was a significant difference between the stu-
dents’ levels in the IES-R scores with preclinical
being significantly higher (p = 0.02).

At the time of COVID-19, the students sleep pat-
terns changed as 34.5% (n = 84) reported sleeping late
and waking up more frequently. 29.4% (n = 72) of the
students stated that their appetite during COVID-19
became worse with irregular times of food intake.
Students reported getting COVID-19 related infor-
mation from different resources with 45.6% relying

on data obtained from the official documents released
from the ministry of health, 22% kept track of official
statements of the world health organization (WHO),
33% followed national television channels, and more
than 66.2% used social media. In this study, more than
156 (64%) student showed high interest in receiving
COVID-19 related information and support from the
university. Students were mainly interested in seek-
ing help with psychosocial support, self-organization
and time-management, courses materials, online
learning, exam preparations, and COVID-19 proper
preventive and protective measures.

4. Discussion and implications

In the current study, the mean scores of female stu-
dents total anxiety, PSS, and IES-R were significantly
higher than male students. However, it was reported
in another study conducted during the COVID-19
pandemic on university students that there was no
gender-related differences between male and female
students in terms of stress and negative impact [16].
Our finding is similar to other studies before and after
the pandemic. A recent study assessing university
students’ stress, depression, anxiety, and suicidal-
ity in the early stages of the COVID-19 pandemic
found that female students scored significantly higher
than male students on depression, anxiety, and stress.
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Anxiety and stress levels were higher among women
at all study stages which may indicate that these gen-
der differences were present before the pandemic
[13]. Another cross-sectional study examined the
psychological impact of COVID-19 pandemic on
physicians reported that female physicians were more
likely to experience fear and worry [21]. In addi-
tion, other study reported that work-related stress
and anxiety in response to the viral epidemic was
related to being female [6]. According to studies con-
ducted even before the pandemic, there is a strong
evidence indicates that women, compared with men,
report higher levels of anxiety and stress [22, 23]
and the pandemic may just confirmed that. We also
noticed that junior younger students (18–24 years)
scored significantly higher than senior older students
(≥ 25 years) on perceived stress (p < 0.02) suggest-
ing that younger generations may experience higher
levels of stress associated with academic workload
and life pressures and are more prone to emotional
distress due to lack of knowledge, life experience,
and improper coping strategies as reported in other
studies [13, 21].

In the current study, having a chronic condition
in students was a significant factor that increased
anxiety and stress levels of being infected with
COVID-19. In another study, chronic condition was
associated with elevation in IES-R, depression and
anxiety levels [24]. In the current study, living with
the family caused a significant decrease in the IES-
R total scores in contrast with living with friends
or living alone due to family psychological support,
bonding, and coherence. However, we found that hav-
ing family members infected with COVID-19 caused
a significant increase in the IES-R scores similar to
another study conducted during the same period [16].
We also found that students whose families currently
had a lower monthly income than the regular mini-
mum monthly wage prior to the pandemic increased
anxiety, perceived stress, and had a negative impact
confirming the results of an earlier study in which low
family monthly income and financial restrictions dur-
ing quarantine and COVID-19 pandemic increased
sense of danger and anxiety [25].

In this study, a significant number of students
reported that they followed COVID-19 updates and
relied on valid and reliable resources of information,
such as the ministry of health, WHO, and national
television. However, almost more than half of the
students reported that they used social media as
their main source of information similar to other
studies findings [26–28]. Furthermore, students with

adequate Knowledge about the COVID-19 pandemic
who have been utilizing information from valid and
reliable official documents and resources reported a
significant decrease in anxiety level, perceived stress,
and negative impacts of the pandemic (see Table 2)
confirming that misconceptions and the spread of
misinformation about the COVID-19 pandemic may
lead to higher levels of anxiety and stress [29]. In
this study, anxiety, PSS and IES-R total scores of
junior preclinical students were significantly higher
than their senior clinical peers most probably due to
the lower knowledge of preclinical students. Clinical
students have previous exposure to similar traumatic
events, hence were less likely to experience stress and
fear. This finding indicates that clinical students have
a better awareness of the pandemic’s effects on over-
all health in general and mental health in specific.
Thus, university faculty members may offer more
support to preclinical students while clinical students
can develop support focus groups as suggested by
other study [27].

The psychological impact of fear and anxiety
induced by the rapid spread of COVID-19 pandemic
needs to be clearly recognized as a health priority
for regulatory bodies and universities and preven-
tive strategies should be advocated for and adopted to
mitigate the impacts of COVID-19 on mental health
among public population and university students
[30–32]. Implementing psychological interventions
and community-based strategies to develop sense of
coherence and support resilience and psychologi-
cally vulnerable individuals during the COVID-19
crisis are key fundamentals for any community and
are playing an important role during COVID-19
pandemic [33–35]. A recent study suggested that
resilience and positive coping lead to better psycho-
logical and mental health status among students. In
contrast, negative coping is a potential risk factor for
mental health [15]. The WHO has been working with
partners to develop a set of new materials on the
mental health and psychosocial support aspects of
COVID-19 with emphasis on maintaining a healthy
lifestyle and developing support network [10]. Addi-
tionally, following specific precautionary measures,
such as adhering to environmental health and safety,
proper infection control and prevention and social
distancing, providing psychologically safe spaces at
all community settings, adopting effective self-care
strategies and healthy lifestyle behaviors, and encour-
agement of help-seeking behaviors appear to have
a protective effect on the individual’s mental health
and overall wellbeing [12, 36–38]. Furthermore,
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offering practical support, providing evidence-based
scientific information and adequate mental health
services, strengthening mental health support sys-
tems for medical and rehabilitation professionals and
students through blended health education methods,
stress management techniques, psychoeducational
sessions and online psychological counseling webi-
nars, screening for adverse psychological outcomes,
and providing an individualized approach to target
the specific fears and detect any warning signs will
be crucial to maintain well-being and prevent burnout
[39–42]. Such strategies would be helpful, useful,
and beneficial in managing symptoms, decreasing
negative psychological outcomes, adapting and cop-
ing with COVID-19 related stress, and maintaining a
mentally healthier world [4, 43–46]. Highlighting the
positive aspects of the current situation, such as build-
ing family and friends support systems, strengthening
family members bonding, utilizing technological
tools to implement effective human communica-
tion and interpersonal relationships, enhancing role
of empathy and telehealth services, and adopting
healthy alternative habits and routines are key and
crucial [47]. Maintaining a positive state of mind
and positive way of thinking helps increase sense
of hope and optimism to those who are fearful [48,
49]. Universities and families need to enhance stu-
dents’ knowledge and awareness and closely monitor
and promote healthy behaviors through continuous
education and support [50].

4.1. Implications

This is the first national study examining the mental
wellbeing and support needs following the COVID-
19 pandemic for medical and rehabilitation sciences
students in Saudi Arabia. The results of this study
may have regional, national, and international impli-
cations and could be used to assist medical and
rehabilitation sciences schools and clinical training
settings in decision and policy making. We hope that
this study will help facilitate the developments of
tailored prevention and intervention programs to mit-
igate the impact of the pandemic on mental health and
wellbeing and will have a positive significant impact
on students overall health and academic performance.

4.2. Limitations

Although this study is not free from limitations,
this was the first national study examining the
mental wellbeing and support needs following the

COVID-19 pandemic for medical and rehabilitation
sciences students in Saudi Arabia. In addition, our
findings provide insights into stress and mental health
among university students during the COVID-19 pan-
demic. We hope that this study will help understand
the stress experienced by medical and rehabilitation
sciences students and findings can be used for a
more effective identification of students who might
be at risk and may struggle during next stages of the
pandemic and future crises. The current study was
conducted in only one medical school. Therefore,
it may not represent all medical and rehabilitation
sciences schools. Furthermore, participation in the
research was voluntary, all students were not avail-
able and we had limited access to them due to other
curricular demands and university workloads. For
these reasons, some students did not participate in
the study. For future studies, a larger sample through
the inclusion of more universities on a national scale
and students from other medical and rehabilitation
programs is crucial and recommended.

5. Conclusions

This study investigated the psychological effects
of the COVID-19 pandemic on medical and reha-
bilitation sciences university students and found
that they were highly anxious about being infected
with COVID-19 especially among female students.
The first hypothesis that medical and rehabilitation
sciences students are highly anxious about being
infected with COVID-19, therefore, they are at
increased risk of developing psychological and men-
tal health issues during the COVID-19 crisis was
totally confirmed especially among female students.
The second hypothesis that preclinical students have
less knowledge than clinical students, hence will have
a significant higher levels of anxiety and stress was
also totally confirmed. The current study shed light
on important factors that play a major role in anxiety,
perceived stress and impact of COVID-19 pandemic
among medical and health sciences university stu-
dents, such as gender differences, presence of chronic
condition, knowledge base, family monthly income
and financial status, and students educational level
and stage (preclinical and clinical).

In order to support medical and rehabilitation sci-
ences university students appropriately both now and,
in the future, it is imperative that we understand
the impact it has had upon them. Medical and reha-
bilitation sciences students are at increased risk of
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developing psychological and mental health issues
during the COVID-19 crisis. Special supportive mea-
sures should be implemented during and after the
pandemic is over. Further research on the risk and
preventive factors should be taken into account in
future. Developing proper mental health management
guidelines and providing psychological support, psy-
chosocial crisis prevention and counseling services at
both the university and community levels are highly
recommended and should be considered.
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2020, vol. 22, núm. 3, p. 185-198. 2020 Aug 14.

[44] Marshall JM, Dunstan DA, Bartik W. The role of digital
mental health resources to treat trauma symptoms in Aus-
tralia during COVID-19. Psychological Trauma: Theory,
Research, Practice, and Policy. 2020 Jun 4.

[45] Si MY, Su XY, Jiang Y, Wang WJ, Gu XF, Ma L, Li J,
Zhang SK, Ren ZF, Ren R, Liu YL. Psychological impact
of COVID-19 on medical care workers in China. Infectious
diseases of poverty. 2020;9(1):1-3.

[46] Sugaya N, Yamamoto T, Suzuki N, Uchiumi C. A real-
time survey on the psychological impact of mild lockdown
for COVID-19 in the Japanese population. Scientific Data.
2020;7(1):1-6.

[47] Bandyopadhyay S, Georgiou I, Baykeens B, Gillespie CS,
de Andres Crespo M, Bashir MT, Handa A, Saunders KE.
Medical students’ mood adversely affected by COVID-19
pandemic: An interim analysis from the SPICE-19 prospec-
tive cohort study of 2075 medical students and interim
foundation doctors.

[48] Chawla N, Sharma P, Sagar R. Psychological Impact
of COVID-19 on Children and Adolescents: Is There a
Silver Lining?. The Indian Journal of Pediatrics. 2021
Jan;88(1):91-.

[49] Saladino V, Algeri D, Auriemma V. The psychological and
social impact of Covid-19: new perspectives of well-being.
Frontiers in psychology. 2020;11:2550.

[50] Zandian H, Sarailoo M, Dargahi S, Gholizadeh H, Vosoughi
M, Dargahi A. Evaluation of knowledge and health behavior
of university of medical sciences students about the preven-
tion of COVID-19. Work. 2021;68(3):543-49.


