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Abstract
Objectives:Many countries have enforced lockdowns on their populations due
to the coronavirus disease 2019 (COVID-19) pandemic. This study aimed to assess
the effects of the lockdown on dental students.
Methods: A longitudinal, repeated cross-sectional study was conducted to eval-
uate psychological problems experienced by dental students during the COVID-
19 lockdown in Saudi Arabia. The dental students were selected from different
universities using 2-stage cluster sampling. The validated Arabic version of the
21-item depression, anxiety, and stress scale questionnaire was distributed at the
beginning and end of the lockdown. Mann–Whitney U and Kruskal–Wallis tests
were used as appropriate. Chi-square test was used to compare the proportions
between the sociodemographic data, and logistic regression analysis was used to
identify variables associated with the students’ responses.
Results: A total of 1287 respondents participated in this study (695 first-survey
respondents, 592 second-survey respondents). There were longitudinally sig-
nificant differences in the students’ mental health outcomes based on gender,
university, class year, and survey time during the COVID-19 lockdown. The lock-
down increased the likelihood of female, single, and junior students experiencing
stress. The students who lived alone recorded a high chance of elevated levels of
depression, anxiety, and stress, which showed a significant longitudinal reduc-
tion during the lockdown. Moreover, the lockdown increased the likelihood of
mental health problems among the students staying in households of two per-
sons or two-five persons.
Conclusions: This study indicates the importance of considering the detrimen-
tal mental health consequences on dental students in the event of future pan-
demics.
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1 INTRODUCTION

The COVID-19 virus has characteristics that make it com-
paratively more contagious than other viruses.1 Many
countries, therefore, enforced lockdown which is an effec-
tive measure to prevent or minimize the impact of infec-
tious disease outbreaks.2 As of March 25, 2020, 1560
nations closed educational institutions worldwide pro-
hibiting any on-campus activities.3 The Saudi Arabian
authorities reacted similarly, encouraged online teach-
ing, and restricted students to their residential facili-
ties, which changed the lives of the students drastically.4
The lockdown involves loss of freedom, uncertainty of
recovery, loneliness, insecurities about the future, and
boredom. These conditions can lead to mental disor-
ders such as anxiety, psychoses, and post-traumatic stress
disorder.5,6
Dental education is one of the most stressful higher

education programs because of the complex and broad
demands of didactic, patient management and technical
clinical skills.7 Higher rates of depression and anxiety
are prevalent among students with a low socioeconomic
status. This is evident even with available financial
support from schools as there are additional financial
demands, including the need for expensive dental tools
and textbooks, which can be a stressful burden.8 The
aforementioned factors may trigger symptoms such as
anxiety, depression, emotional fatigue, and low academic
achievement in dental students, resulting in burn-out.7
The students in Saudi Arabia enroll the dental colleges

upon completion of a predental preparatory academic year
after high school. Admission to dental colleges in Saudi
Arabia is based mainly on cognitive variables collected
from exams scores during high school and grade point
average obtained during the predental preparatory year.9
Non-cognitive traits assessed by preadmission interviews
have been shown to correlate with academic achievements
in dental students.9,10 It has been reported that the self-
esteemof younger students and undergraduate college stu-
dents is lower than postgraduate students, which makes
them more prone to mental health problems.11 The liter-
ature reported controversial findings regarding the men-
tal health illness among dental students throughout the
entire curriculum.12,13 Therefore, it is essential to offer
early guidance and effective support and counseling assis-
tance to dental students.3 Nowadays, strategies to encour-
age students tomanage their feelings during a health crisis
and motivate them to maintain their physical and mental
health are pressing issues for colleges and universities.14
Academic pressure to perform well adds to the poten-

tial mental health problems experienced by students, lead-
ing to reduced social interactions and support, and new
stressors linked to COVID-19.15,16 A previous study showed

elevated levels of depression, anxiety, and stress among
dental students during the initial phase of lockdown in
Saudi Arabia, with female and junior students experienc-
ing more stress.4 Unfortunately, no studies have observed
the effects of lockdown on the mental well-being of den-
tal students at any university longitudinally. The primary
aim of this study was, therefore to investigate the effects of
lockdown on dental students and, more specifically, their
mental well-being.

2 METHODS

A longitudinal repeated cross-sectional study was con-
ducted from April 14-26, 2020 (first survey) to May 23–
June 20, 2020 (second survey) to assess the psycholog-
ical problems experienced by dental students in Saudi
Arabia during the COVID-19 lockdown. Ethical clearance
was obtained from the Ethical Committee of the Scientific
Research Unit at the College of Dentistry, Jazan Univer-
sity, before starting the study (Reference number: CODJU-
2003F).

2.1 Study design and study population

The required sample size for this study was 700 subjects,
estimated based on power of 80%, and a 95% confidence
interval (95% CI) for a prevalence of 50%. The study sample
included dental college students from universities selected
based on two-stage cluster sampling. To begin with, Saudi
Arabia was divided into five subregions (East,West, North,
South, and Center). In the second stage, a public den-
tal college was chosen from every subregion. From the
southern and central regions, two dental colleges were
selected due to the high number of public dental colleges.
ImamAbdulrahman Bin Faisal University represented the
Eastern region; King Abdulaziz University represented the
Western region; Hail University represented the Northern
region; JazanUniversity andKingKhalidUniversity repre-
sented the Southern region, and King Saud University and
Qassim University represented the center of the Kingdom.
Hail University was excluded as only two students partici-
pated in the first survey.

2.2 Data collection

The data were gathered using a Microsoft Forms question-
naire, which was distributed to the students via email or
WhatsApp. The first survey was distributed at the begin-
ning of the COVID-19 lockdown on April 14, followed by
two reminders on April 19 and April 23. The second sur-
vey was distributed at the end of the lockdown on May 23,
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followed by two reminders on May 29 and June 10. The
questionnaire was available for 2 weeks. The dental stu-
dents were informed of the aim of the study and that their
participation was voluntary and anonymous. Each student
was asked to provide sociodemographic information after
obtaining informed consent.
The students’ mental health was assessed using the val-

idated Arabic-version questionnaire of 21-item depression,
anxiety, and stress scale (DASS-21).17 The DASS-21 is the
only self‑report scale designed to measures the negative
emotional states of depression, anxiety, and stress of an
individual at the same time.18 The frequency of negative
emotions was rated on a four-point Likert -type scale (0 –
did not apply to me at all, 1 – applied to me to some degree
or some of the time, 2 – applied to me to a considerable
degree or a good part of the time, and 3 – applied to me
very much or most of the time).
The score for each of the DASS-21 subscales, seven items

per subscale, ranges of 0–28. After doubling the scores,
depression, anxiety, and stress were ranked into five cate-
gories. The scores were interpreted as follows: normal (0–
9 depression [D]; 0–7 anxiety [A]; 0–14 stress [S]), mild
(10–13 D; 8–9 A; 15–18 S), moderate (14–20 D; 10-14 A; 19–
25 S), severe (21-27 D; 15–19 A; 26–33 S), and extremely
severe (28+ D; 20+ A; 34+ S).18

2.3 Statistical analysis

The data were entered and analyzed using SPSS version
23 (IBM Corporation, Armonk, NY). Since all variables
described in the questionnaire are categorical variables,
data were summarized as proportions. Chi-square test and
Fisher exact test were used to compare sociodemographic
data (age, gender, marital status and number of family
members they live with) with their responses. Logistic
regression analysis was used to measure the association
between dependent variables (stress, anxiety and depres-
sion) and independent variables (gender, marital status
and class year number of family members they live with).
A p < 0.05 was considered statistically significant.

3 RESULTS

3.1 Demographic distribution of the
respondents

A total of 697 students from different dental colleges com-
pleted the questionnaires during the first survey. Two stu-
dents from one university were excluded, so the data from
695 respondents were included in the study. At the end of

TABLE 1 Frequency and percentages distribution of students
among demographic variables

Variable % N = 1287
Gender Female 53.70 691

Male 46.30 596
Marital status Single 94.95 1222

Married 4.66 60
Divorced .39 5
Widowed 0 0

University Jazan 23.07 297
Alqasim 11.27 145
King Khalid 3.11 40
King Saud 29.84 384
King Abdulaziz 13.44 173
Imam Abdulahman
Bin Faisal

19.27 248

Class year 1st year 18.03 232
2nd year 20.44 263
3rd year 18.96 244
4th year 18.73 241
5th year 23.85 307

Household Alone 2.41 31
2 persons 2.56 33
2–5 persons 28.28 364
>5 persons 66.74 859

the lockdown, 592 dental students participated in the sec-
ond survey. Accordingly, 1287 respondents participated in
the study in total. The majority of the respondents in the
first and second surveyswere female (53.7%).Among them,
most of the students were unmarried or single and lived in
a household comprising >5 persons. The results are sum-
marized in Table 1.

3.2 Mental health status of the dental
students during the COVID-19 lockdown

Tables 2 and 3 show a comparison of the median scores
of the DASS subscales of the first- and second-survey
respondents. There were significant differences in the
students’ mental health outcomes based on gender, uni-
versity, class year, and survey time (Table 2). Compared
to the male students, the female students showed signif-
icant median scores for depression, anxiety, and stress at
the beginning of the lockdown (p < 0.0001), while at the
end, the female students showed significantmedian scores
for stress only (p < 0.05). The students at some universi-
ties showed more depression and anxiety (p < 0.05) and
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stress (p < 0.0001) than those from other universities dur-
ing the lockdown. No statistically significant differences
were observed between the class years, marital status, and
household size at the beginning of the lockdown. How-
ever, at the end, the first-year students showed signifi-
cant median scores for depression (p < 0.05). Moreover,
the students who lived alone showed significant median
scores for depression, anxiety, and stress (p < 0.0001)
(Table 3).

3.3 Longitudinal association between
demographic characteristics and mental
health status

The COVID-19 lockdown period had different effects on
the mental health of the respondents (Table 4). At the
beginning of the lockdown, the female students had dou-
ble the odds of experiencing depression, anxiety, and stress
compared to the male students. By the end of the lock-
down, the female students were still more likely to experi-
ence depression, anxiety, and stress than themales, but the
odds ratios (ORs) were lower at 1.46, 1.34, and 1.50, respec-
tively. By the end of the lockdown, the single students were
more likely to be experiencing stress (OR, 2.30) than the
married students.
No significant association was reported between class

year and mental health issues at the beginning of the
lockdown. However, by the end of the lockdown, the
second-year students were more likely to be experienc-
ing anxiety than the students in the other years. The stu-
dents who lived alone were five-nine times more likely to
have depression, anxiety, and stress than those who lived
with>2 people at the beginning of the lockdown. This like-
lihood continued during the lockdown but decreased to
four-five times by the end. The lockdown increased the
chances of the students in households with >2 persons or
two-five persons of experiencing mental health problems
compared to the students in households of >5 persons.
Interestingly, these findings were not observed among the
first survey respondents at the beginning of the lockdown
(Table 4).

4 DISCUSSION

Dental schools are reported to be highly demanding and
stressful learning environments.7 Living through a pan-
demic is an additional stress. This nationwide longitu-
dinal study revealed psychological problems experienced
by dental students in Saudi Arabia during the COVID-
19 lockdown. Our results complement previous cohort
and repeated cross-sectional studies of university students
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of different countries during the COVID-19 pandemic
restrictions.19,20 Furthermore, they are in line with stud-
ies about quarantined general population in the current
and previous pandemics, which showed psychological out-
comes and long-term consequences.21
Workload, performance pressure, clinical, and personal

are among the highest stress-inducing sources for den-
tal students.12,13 In the present study, junior students
were more likely to report psychological problems during
the lockdown. These findings are in line with the exist-
ing literature which described that the stress of junior
students is due to the high academic demands. During
the lockdown, the clinical sessions were canceled for the
senior students, but the high academic demands were
maintained for junior students. Therefore, junior students
experienced more stress compared to seniors during the
lockdown.6,7,22 In the current study, the academic year
has ended during the lockdown. Nevertheless, in addi-
tion to the academic pressure, the extended lockdown
period might have attributed to the psychological prob-
lems reported by junior dental students by the end of the
lockdown. These results support the findings that longer
duration of quarantine was associated with poorer mental
health.21
Moreover, a significant finding of this study was that the

lockdown increased the likelihood of the single students
experiencing depression and stress during the lockdown
compared to married students. This could be attributed
to the fact that married individuals usually have family
members to share their feelings with and receive sup-
port from them.23 In contrast, another study noted that
fewer symptoms were experienced by the single students
and claimed that married students have more responsi-
bilities, which elevates their stress levels. However, the
single international students who lived alone and away
from their home countries and families experienced more
anxiety.24
It has been reported that college students who hadmany

stressful life events or have been clinically diagnosed with
a mental health illness would have higher rates of devel-
oping mental health problems.25 A study following the
outbreak of COVID-19 in China has reported that the
stressful life experiences among college students can
be mediated by resilience, social support, and adaptive
coping strategies as effective intrapersonal and interper-
sonal protective factors.26 This study showed a temporal
adverse status of mental health throughout the COVID-
19 lockdown. In addition to the students living alone,
the extended lockdown increased the psychological dis-
tress among the students living in households of two-five
persons compared to those staying in households of >5
persons. This variation could be because having more

family members means that students receive more social
support. Also, this situation increases distractions in their
surroundings which help in coping with stress, anxiety,
and depression.4 The results of this study support the lit-
erature, which showed that informal social support from
family, friends, and peers improve self-concept and provide
effective help during times of stress.25,27
Several factors may lead to gender difference in distress

experienced during the pandemic. Among these factors,
female dental students were reported to be more anxious
about exam challenges, losing manual dexterity, and the
possibility of contracting COVID-19.24 In this study, the
female students were more likely to experience depres-
sion, anxiety, and stress than the male students. This find-
ing is in agreement with previous literature reported on
quarantine.4,28 Moreover,many pre-pandemic studies sup-
port this finding,8,11 while some other studies contradict
it.29 This finding could be attributed to the hormonal
change’s females experience and their tendency to bemore
emotional regarding their social lives and the expression of
feelings.30 A study showed that women tend to stop their
clinical work because of anxiety more than men.31 How-
ever, in this study, the majority of the students in the first
and second surveyswere female, so that these results could
be interpreted with caution.
While this study had some significant findings, it also

had some limitations. During the two surveys, the sample
population was not necessarily the same, and a cohort lon-
gitudinal study would pose the risk of experiencing panel
attrition and risk in gathering data. Furthermore, having a
good response from students in the Northern Region of the
country would have yielded further insights into the sub-
ject matter. Another limitation is that objective assessment
by mental health professionals might have revealed more
accurate information than an online survey. Nevertheless,
self-reporting of the psychological impact using an online
formatwas themost affordablemethod during theCOVID-
19 lockdown.

5 CONCLUSIONS

In conclusion, this study is considered the first in which
the psychological effect of COVID-19 lockdown has been
evaluated longitudinally on dental students. The lockdown
has a temporal psychological impact on dental students.
Some students, particularly those who lived alone, might
be at higher risk of social isolation and the development
of mental health problems during the lockdown. Female,
single, and junior students were also likely to face nega-
tive mental health consequences. These observations on
the students also need to be evaluated by a psychologist to
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early identify the existence of stress, anxiety, and depres-
sion in the event of future lockdowns. Moreover, our find-
ings can further inform the ongoing efforts of universities
around the world to develop health system strategies to
provide crisis-oriented psychological services for univer-
sity students.
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