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Objective: The purpose of the present study was to investigate the association
of COVID-19 vaccination with the quality and quantity of sleep, the level
of stress, and temporomandibular joint (TMJ) disorders (TMDs) in Iranian
dental students.

Materials and Methods: In this cross-sectional research, we applied a
questionnaire including 30 questions on the Perceived Stress Scale (PSS), sleep
quality and quantity, Diagnostic Criteria for Temporomandibular Disorders
(DC/TMD), and vaccination status. All vaccinated students of the dental schools
located in the city of Tehran were invited to participate in the study. Participants
were divided into three groups: those vaccinated for less than a month, those
vaccinated for 1-3 months, and those vaccinated for more than 3 months. A
paired t-test served for statistical analysis.

Results: Overall, 171 out of 235 students (72.77%) completed the
questionnaire, among which 90 individuals were fully vaccinated, and were
included in the data analysis. Stress levels decreased (mean difference = —1.23,
p-value = 0.002) and sleep quality and quantity improved mostly 1-3 months
after the vaccination (mean difference = —0.5, p-value = 0.016). However, TMD
symptoms were mostly alleviated in people vaccinated for more than 3 months
(mean difference = —2.86, p-value < 0.05). In this respect, no significant
difference was observed between the two genders.

Conclusion: According to the results of the study, vaccination was associated
with the improvement of psychological consequences of the COVID-19
pandemic. It is recommended that further longitudinal studies be conducted
on larger sample sizes and different age groups by using various data collection
methods (especially regarding the assessment of TMD).
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Introduction

The COVID-19 epidemic has changed the daily plans of
people and has caused concerns regarding their health and
welfare (1). Similar to other countries, preventive measures, such
as social distancing, travel bans, school closures, and changing
lifestyles and business methods have been implemented in
Iran to decrease disease transmission. Due to the current
pandemic, gatherings in public places, such as gyms and
parks that allowed people to exercise have been banned from
applying social distancing. Several studies have shown that
reduced physical activity negatively affects the psychological
condition of individuals (2, 3). In addition, it causes depression,
stress, and anxiety, along with reduced sleep quality (4).
Quarantine, changes in habits, sleep disorders, and increased
levels of depression, anxiety, and stress associated with the
COVID-19 epidemic have significantly negative impacts on
peoples lives (5). In this respect, two adverse effects are
temporomandibular joint (TM]) disorder (TMD) and bruxism,
which are highly correlated with stress. In a study, Carrillo-
Diaz et al. evaluated the prevalence of parafunctional habits and
bruxism in adolescents in two periods before (T1) and after
(T2) COVID-19 pandemic. Their results indicated increased
bruxism during T2, compared with T1, due to stress caused by
the COVID-19 pandemic (6).

Meanwhile, TMD occurrence depends on multiple factors.
Studies show that stress and anxiety levels and sleep disorders
are among the TMD risk factors (7, 8). In addition, since
low sleep quality affects patients’ quality of life and health
status, it could cause TMD (9, 10). Numerous studies have
reported the relationship between TMD and sleep disorders
(11, 12).

Healthcare centers, such as dentistry schools, have served
people during the pandemic. Long hours of activity in extremely
stressful environments are associated with various psychological
outcomes. Academic tasks, personal problems, the environment,
and economic situations increase stress in dental students. In
today’s conditions, worries about infection, increased numbers
of people with the disease, fear of death, lack of information,
and misinformation about the COVID-19 disease have created
a more stressful atmosphere that may even affect the quality
of sleep and daily activities (13, 14). Moreover, people who
are quarantined often feel lonely and angry because of losing
their social communication (15). High stress and anxiety levels
have been observed in healthcare personnel, mostly women
(16, 17).

Fortunately, the COVID-19 vaccine has become widely
available recently, and medical staff, such as university students,
have been vaccinated. Given the vaccine’s prophylactic effect,
the question is whether it also improves the psychological
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conditions imposed by the pandemic. In different populations,
some studies indicate a big difference in the outbreak of TMD
and its symptoms (18-20). The reason could be the difference
in designs of studies, measurement tools, and methods for
diagnosing TMDs (21).

The Diagnostic Criteria for Temporomandibular Disorders
(DC/TMDs) can be used to diagnose TMD as a reliable and
convenient measure (22, 23). The Pittsburgh Sleep Quality Index
(PSQI) has been widely used to evaluate the quality of sleep
as a reliable tool (24-26). The Perceived Stress Scale (PSS) can
be used to evaluate the level of stress (27). All these tools have
been indicated to have good validity and reliability in the Iranian
population (27-29).

The purpose of the present study was to investigate the
association of COVID-19 vaccination with the quality and
quantity of sleep, the level of stress, and TMDs in Iranian
dental students.

Method and material

Study design

This was a cross-sectional study performed on vaccinated
dental students of the dental schools located in Tehran, Iran,
who were in the clinical phase of their dentistry program (year
4, 5, and 6 of the 6-year Doctor of Dental Surgery or DDS
program). This study was done from May to July 2021.

Study size

According to « = 0.05, B = 0.2, standard deviation (SD) =
9.52, and power = 80%, the minimum sample size was calculated
to be 30 samples in each group (< 1 month, 1-3 months, and
more than 3 months).

Ethical statement

The study protocol was reviewed and approved by the
institutional Ethics Committee of the School of Dentistry,
Tehran University of Medical Sciences (Ethical Approval
number IR TUMS.DENTISTRY.REC.1400.163).

The research objectives were explained to all participants
both orally and in written form, and informed consent
was obtained from all participants. The respondents were
assured of the confidentiality terms regarding their personal
information. Notably, participation was voluntary, meaning
that subjects were allowed to withdraw from the research at
any time.
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Inclusion and exclusion criteria

The inclusion criteria included dental students who were
fully vaccinated (two doses) and passed at least 2 weeks after
the final dose because the vaccine requires a minimum of 14
days to create immunity against the virus (30), who were single,
over the age of 18 years, who were Persian speaker, and who
had no physical and mental diseases. All participants had to be
vaccinated with the same vaccine.

The exclusion criteria included students who were not
fully vaccinated or not meeting the inclusion criteria, any
students with a history of TM] trauma and/or any TM]J surgical
interventions, and students who were under treatment for
anxiety and/or depression.

Data collection method

In the present study, data were collected using a
questionnaire comprising demographic characteristics (age,
gender, marital status, medical history, and time passed since
receiving the vaccine), a Perceived Stress Scale (PSS), Diagnostic
Criteria for Temporomandibular Disorders (DC/TMDs), and
selected questions from the Pittsburgh Sleep Quality Index
(PSQI) regarding sleep quality and quantity.

Stress

The PSS is one of the most applicable scales to assess mental
pressure caused by stress (psychological stress) (31). The tool,
which encompasses 10 items, was used in the current study to
compare the thoughts and feelings of the subjects at two different
times (before and after vaccination). In addition, respondents
were asked about changes in the frequency of the occurrence of
emotion in each question.

Temporomandibular disorder

The Persian version of the DC/TMD includes questions
about TMD symptoms (28). Its items have been designed in line
with a screening of TMDs. The tool involves 10 items about joint
and facial muscle pain, headaches, jaw sounds, jaws that lock in
the open- or closed-mouth position, and average pain intensity.
The questions in this section were in the form of changes in
the symptoms shown in the two time periods before and after
vaccination (26, 32).

Sleep quality and quantity disorders

Six items of the PSQI were selected to evaluate the sleep
quality and quantity of the subjects by comparing these variables
in two different periods (before and after vaccination).
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In the end, four questions related to the overall effect of
vaccination on stress level, temporomandibular joint, and sleep
quality and quantity were added to complete the questionnaire.
The items were scored based on five alternatives: increased
(score 0), no change (score 1), decreased (score 2), never (before
or after vaccination, has not had this feeling) (score 3), and no
comment (score 4).

Participants’ matching process

The matching method was used to remove the confounding
effect; this is done by ensuring an equal distribution of the
confounders (age, sex, city, dorm...) among groups (< 1 month,
1-3 months, and more than 3 months).

Statically analysis

Descriptive and inferential statistics were performed using
the Statistical Package for the Social Sciences version 23.0
software (SPSS Inc., Chicago, Illinois, USA). Two-sample -tests
were used to detect significant differences between the groups
at each assessment time. Repeated-measures analysis of variance
(ANOVA) was used to detect significant differences between the
three assessment times in each group. The significance level was
set at 0.05.

Results

The questionnaire was distributed among 235 vaccinated
dental students. Of these students, 72.77% (171 students)
filled out the questionnaires; of which 90 participants fulfilled
inclusion criteria and had received one similar type of vaccine
(Sinopharm, Beijing, China). Figure 1 shows how the final
sample was selected. In general, 48 men and 32 women
participated in the three groups based on a uniform distribution.
The age average of participants was 24.82 =+ 1.28 years old.

Perceived stress

Table 1 represents the overall score of perceived stress within
three intervals of < 1 month after the second vaccine dose
injection, 1-3 months after injection, and more than 3 months
after injection, according to gender; there was a significant
reduction in the overall score of stress in all three studied
time intervals (mean difference = —1.23, —4.10, and —2.73,
respectively). The highest reduction rate of stress was seen in the
time interval of 1-3 months after injection of the second vaccine
dose; however, the reduction difference between the two genders
was insignificant (p-value = 0.68).
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(n=235)

Vaccinated students present in healthcare departments:

Failure to respond to the questionnaire /
unwillingness to participate in the study:

for statistical analysis:
(n=50)

FIGURE 1

Selection of the final sample.

g (n=62)
Participants who answered the questionnaires:
(n=171)
Participants whodid not meet the
inclusion criteria (n =81):
1- Do not receive two doses of
> vaccine (n=11)
2- Lessthan two weeks have
passed since receiving the
2.4 second dose (n=3)
Questionnaires that were used 3-  Different vaccines (Bharat=37,
AstraZeneca= 30)

TABLE 1 Overall stress score, temporomandibular disorder (TMD), and quality and quantity of sleep by time and gender (t-test).

Time passed

from the

second vaccine

dose / Gender

Variable T
Stress.total —3.45
TMD.total —3.57
Sleep —2.55

Sig

0.002
0.002
0.016

Less than 1 month

Mean
difference

—1.23
—1.43
—0.50

—7.69
—4.76
—6.81

1-3 months More than 3 months Gender
Sig Mean T Sig Mean T Sig
difference difference
0.000 —4.10 —7.18 0.000 —273 —0.417 0.67
0.000 —2.10 —6.08 0.000 —2.85 —0.231 0.82
0.000 —1.80 —4.66 0.000 —1.00 —0.347 0.73

Table 2 shows the answers given to each PSS item.

Improvements in self-confidence,

emotion control,

the

management of important issues in the workplace, and anger

control were observed in individuals who had received the

second dose of the vaccine 1 month before starting the study.
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There was a significant decline in perceived stress levels within
time intervals of 1-3 and more than 3 months after vaccination.
Although there was an improvement in the management of
important issues in the workplace 3 months after vaccination,
the difference was insignificant.
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TABLE 2 COVID-19 and questionnaire (t—test).

Variable Questions and answers Less than 1 month  1-3 months  More than 3 months

Mean p- Mean  p-  Mean pP-
difference value difference value difference  value

U11eaH dNaNd Ul SISRUOI4

S0

BJo uISISUOLY

Perceived stress
scale(modified

version)

Sleep quality and

quantity evaluation

Screening of TMD
and comorbidities
(short and
modified

version)

1-Number of the times you have felt anxious and inconvenient about unplanned events nowadays compared to the days before
vaccination. ..

2-Number of the times you have felt not having control over important issues in your workplace nowadays compared to the days
before vaccination. ..

3-Number of the times you have felt agitated and worried nowadays compared to the days before vaccination. ..

4-Number of the times you have felt that you don’t have enough self-confidence nowadays compared to the days before
vaccination. ..

5-Number of the times you have felt that things don’t take place according to your desire nowadays compared to the days before
vaccination. ..

6-Number of the times you haven’t been able to handle your routine works nowadays compared to the days before vaccination. ..
7-Number of the times you couldn’t control your emotions nowadays compared to the days before vaccination. ..

8-Number of the times you have felt that the people around pay attention to you nowadays compared to the days before
vaccination. ..

9-Number of the times you have gone crazy because of some events that were out of your control nowadays compared to the days
before vaccination. ..

10-Number of the times you have felt that you aren’t able to overcome the problems nowadays compared to the days before
vaccination. ..

11-Number of the times you have felt tired at the time of waking up from sleep nowadays compared to the days before
vaccination...

12-Number of the times you have had difficulty staying awake while driving, eating food, or nowadays compared to the days before
vaccination participating in social activities. ..

13-Number of the times you have had a problem going to sleep nowadays compared to the days before vaccination. ..
14-Number of the times you have had a problem in staying energized while attending the faculty and the hospital departments
nowadays compared to the days before vaccination...

15-Number of the times you have needed to use medicine (prescribed or unprescribed) for going to sleep nowadays compared to
the days before vaccination. ..

16-Amount (hours) of your sleep nowadays compared to the days before vaccination. ..

17-Number of the times you have felt pain in your jaw or facial muscles nowadays compared to the days before vaccination. ..

18-Number of the times you have heard a sound from your jaw joint while moving or using it nowadays compared to the days
before vaccination. ..

19-Number of the times you haven’t been able to open your mouth due to your jaw being locked nowadays compared to the days
before vaccination. ..

20-Number of the times you haven’t been able to close your mouth due to your jaw being locked after opening your mouth
nowadays compared to the days before vaccination. ..

21-Number of the times you have felt pain in your neck nowadays compared to the days before vaccination. ..

22-Number of the times you have heard buzzing in your ear nowadays compared to the days before vaccination. ..

23-Number of the times you have had vertigo or dizziness nowadays compared to the days before vaccination. ..

24-Number of the times you have squeezed or ground your teeth together nowadays compared to the days before vaccination. ..

—0.81

—2.41

—1.14
—2.41

—1.14

—0.81
—2.69
—1.14

—2.41

—1.14

—0.81

—2.69

—0.81
—2.41

—1.14

—0.90

0.70

1.14

1.68
-0.77

0.42

0.02*

0.26
0.023*

0.26

0.42
0.01*
0.26

0.02*

0.26

0.42

0.01*

0.42
0.023*

0.26

0.08

0.21

0.42

0.37

0.49

0.26

0.10
0.49

—2.52

—5.11

—4.71
—3.34

—4.71

—2.52
—6.16
—4.71

—3.34

—4.71

—3.26

—5.11

—4.71
—3.89

—4.71

3.61
—1.31

—0.63

—1.72

—-1.99

—0.37

—0.37

0.44
1.14

0.02*

0.000*

0.000*
0.002*

0.000*

0.02*
0.000*
0.000*

0.002*

0.000*

0.003*

0.000*

0.000*
0.001*

0.000*

0.001*
0.20

0.53

0.09

0.06

0.71

0.71

0.66
0.26

—3.81 0.001*
—1.16 0.25
—3.01 0.005*
—2.26 0.031*
—3.25 0.003*
—3.81 0.001*
—-3.25 0.003*
—3.52 0.001*
—2.26 0.03*
—3.25 0.003*
—3.81 0.001*
—1.16 0.25
—3.01 0.005*
—2.26 0.03*
—3.25 0.003*
2.80 0.009*
—-1.79 0.08
—1.54 0.13
—1.72 0.09
—3.89 0.001*
—0.90 0.37
—1.98 0.06
—2.69 0.01*
—1.54 0.13

“The mean difference is significant at the 0.05 level.
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Sleep quantity and quality

According to Table 1, there was a significant reduction
in sleep disorders in all three intervals; however, the most
improved sleep quantity and quality were observed 1-3 months
after the injection of the second vaccine dose (mean difference
= —1.80). The two genders differed insignificantly in this
regards (p-value = 0.73).

According to Table 2, there was a significant reduction in
hypersomnia and difficulty in staying energized throughout the
day 1 month after full vaccination (p-value = 0.01). In addition,
this table indicates significant mitigation in sleep disorders
(insomnia) within all intervals.

Temporomandibular disorder

According to Table 1, there was an improvement in TMD
symptoms within time intervals, although the highest reduction
was observed in individuals who had received the vaccine more
—2.85). There was
no significant difference in TMD symptoms between the two
genders (p-value = 0.82).

than 3 months ago (mean difference =

There was a significant reduction in jaw locking (p-value
0.01) more than
3 months after vaccination (Table 2). However, no significant

= 0.001) and feeling confused (p-value =

change existed 3 months after vaccination.

According to Table 3, among the individuals who had pain in
their jaws or facial muscles within all of the time intervals after
vaccination, the highest probability of pain was related to some
regular jaw functions, such as pressing teeth together, chewing
food, or chewing gum (67.8%).

The overall effect of vaccination on stress
level, TMJ, sleep quantity, and quality

Table 4 presents the responses to the questions regarding
the overall effect of vaccination on stress level, TMJ, and sleep
quality and quality. The highest reported effect of vaccination on
stress level was observed in 1-3 months after vaccination, and
the majority of participants in the time interval of 1-3 months
obtained the highest score which was 4 (12 out of 30, 40%).

The highest reported effect of vaccination on TMJ was
observed more than 3 months after vaccination. The highest
score in this group equaled at 3 (11 out of 30, 36.7%).

The highest reported effect of vaccination on sleep quantity
and quality was observed 1-3 months after vaccination.
According to results, the highest percentages equaled score 2
for sleep quality (19 participants), and scores 3 and 4 for sleep
quantity (12 participants).
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Discussion

The respiratory system is the common transmission way
of COVID-19 infection. Because of the enormous amount of
aerosol, dental clinics and universities are the riskiest places
(33). The uncertainty and unpredictability of this virus cause the
world to face a vast and stressful problem. Additionally, students
during the pandemic and peak of coronavirus disease 2019 were
active in universities, which caused a lot of stress for them. For
this reason, previous studies have examined the psychological
effects of the COVID-19 pandemic on dental students; their
studies have shown that stress levels and their side effects, such
as decreased sleep quality and quantity, have increased in these
students following the COVID-19 pandemic (34-36).

The main objective of the present study was to evaluate
the association of vaccination against COVID-19 with sleep
quality and quantity, and stress level, as well as its relationship
with temporomandibular joint disorders among Iranian dental
students. According to our hypothesis, vaccination has a
positive effect on improving the quality and quantity of
sleep, level of stress, and temporomandibular joint disorders
of dental students. This placebo effect has been reported
for other medications as well. For example, studies have
shown that placebo drugs had a similar positive impact to
antidepressants; however, they did not have the side effects of
antidepressant medications. Thus, they advised using it before
prescribing antidepressant drugs (37). Regarding vaccination
against COVID-19, there was just one study available that
evaluated the effect of COVID-19 vaccination on the anxiety
levels of dental professionals; their results showed the positive
impacts of vaccination on the anxiety levels (38).

The response rate was 77.72% in the present study (171 from
235 participants), among which 90 participants met the study
inclusion criteria and received the same vaccine (Sinopharm,
Beijing, China). The results of the present study show that
vaccination was associated with a reduction in perceived stress
levels, with improved TMD symptoms, and with quality and
quantity of sleep. We found the maximum improvement in the
quality and quantity of sleep with a reduction in stress levels after
1-3 months of receiving the second dose of the vaccine. The
reduction in stress levels after 3 months was more than in the
other two periods. However, this reduction was lower compared
to that in the period of 1-3 months after receiving the vaccine.
In other words, the psychological effects were more pronounced
1-3 months after the injection. No significant difference was
observed between the two genders in this regard.

Temporomandibular disorder includes a group of clinical
alterations to the masseter muscles, temporomandibular joint,
and its structures. It is estimated that 50-70% of the world
population show TMD signs and symptoms at some stages of
life (39). The prevalence of TMD is common among dental
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TABLE 3 The prevalence of pain in the jaw or facial muscles based on the relevant function.

Question Answer Less than 1 month 1 to3 months Morethan 3 months Total
Chewing hard or tough food Yes 5 7 7 19
25.0% 33.3% 38.9% 32.2%
No 15 14 11 40
75.0% 66.7% 61.1% 67.8%
Opening your mouth or moving your jaw forward to the other side Yes 9 6 7 22
42.9% 28.6% 38.9% 36.7%
No 12 15 11 38
57.1% 71.4% 61.1% 63.3%
Jaw habits such as clenching, grinding or chewing gum Yes 14 13 13 40
70.0% 61.9% 72.2% 67.8%
No 6 8 5 19
30.0% 38.1% 27.8% 32.2%
Other jaw activities such as talking, kissing, yawning Yes 9 10 7 26
45.0% 47.6% 38.9% 44.1%
No 11 11 11 33
55.0% 52.4% 61.1% 55.9%
TABLE 4 COVID-19 vaccination impact on stress level as self-evaluation.
Time passed from the second vaccine dose Variable Score
0 1 2 3 4
Less than 1 month Stress. Total 6.7% 23.3% 40.0% 13.3% 16.7%
TMD. Total 23.3% 50.0% 23.3% 3.3% 0.0%
Sleep quality. Total 13.3% 40.0% 30.0% 16.7% 0.0%
Sleep quantity. Total 16.7% 46.7% 30.0% 6.7% 0.0%
1 to 3 months Stress. Total 0.0% 0.0% 20.0% 40.0% 40.0%
TMD. Total 26.7% 36.7% 23.3% 10.0% 3.3%
Sleep quality. Total 0.0% 23.3% 63.3% 10.0% 3.3%
Sleep quantity. Total 6.7% 56.7% 33.3% 3.3% 0.0%
More than 3 months Stress. Total 23.3% 36.7% 30.0% 6.7% 3.3%
TMD. Total 10.0% 16.7% 23.3% 36.7% 13.3%
Sleep quality. Total 13.3% 43.3% 43.3% 0.0% 0.0%
Sleep quantity. Total 6.7% 56.7% 33.3% 3.3% 0.0%

students due to job-related stresses (40). Stressful conditions
lead to increased activity of masseter muscles that causes
temporomandibular joint structure change, which clinically
results in pain, functional limitations, and finally negative
impact on the quality of life (41, 42).

Similarly, Gas et al. study reported increased TMD, reduced
sleep quality, and increased levels of depression, anxiety, and
stress among dentistry students in Turkey during the COVID-
19 pandemic (43). Medeiros et al. (44) conducted a study to
evaluate the prevalence of TMD, anxiety, and depression among
dentistry students during social isolation due to the COVID-
19 disease. Their study showed that COVID-19 social isolation
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was in relation to an increased prevalence of TMD symptoms,
anxiety, and depression (44).

Adequate quality sleep is vital for the immune system.
Studies regarding sleep and COVID-19 vaccination are not yet
available, though studies on other vaccines showed reduced
efficacy due to sleep deprivation (45). Sleep affects different
safety factors, and sufficient sleep is associated with a decreased
risk of infection, healing of infection, and better vaccination
efficacy. On the other hand, sleep deprivation disrupts how
the body protects itself since white blood cells (immune
system cells), which travel to the damaged part of the body,
can be reduced (46). Sleep deprivation reduces the immune
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response through T cells, which are active participants in
immune responses. Lack of sufficient sleep affects the immune
response that increases stress hormone levels, which decreases
the integrin level, a molecule that helps T cells bond to virus-
infected cells (47, 48).

Stress can disrupt the immune system’s function and even
change the response to vaccination. In a study on BSc students,
social dysfunction predicted low antibody levels following the
conjugated meningitis C vaccine (49). However, simple solutions
can increase the effectiveness of the COVID-19 vaccine in people
with stress. In this regard, a solution is to perform high-intensity
exercises and sufficient sleep for 24 h before vaccination. This
allows the immune system to operate at peak performance and
guarantees the best and strongest immune reaction in the fastest
time possible (50).

In a study, Hall et al. showed higher stress levels and sleep
disorders in female participants (30). In the current research,
however, no significant difference was observed between the
two genders regarding improvement following vaccination. In
other words, assurance of the decreased possibility of disease
transmission following vaccination was not related to gender.

Following vaccination, a reduction in TMD symptoms was
observed in three study periods. A jaw or facial muscle pain,
jaw locking, neck pain, tinnitus, dizziness, and bruxism showed
no significant change in the 1st month after injection; there was
even a slight increase in the jaw or facial muscle pain, jaw locking
after mouth closing, neck pain, tinnitus, and dizziness in the
Ist month after injection. Within 1-3 months after vaccination,
we saw a non-significant reduction in these symptoms (except
for bruxism and dizziness). Students who had been vaccinated
for more than 3 months had all the signs of a declining
trend; in particular, the jaw locking and the feeling of dizziness
significantly reduced. The later onset of a declining trend in
TMD symptoms may be related to its association with stress.
Although the efficacy of existing vaccines remains questionable,
the relative safety of the resulting immunity appears to have
helped reduce stress levels, sleep disorders, and TMD symptoms.

Studies available in connection with the coronavirus vaccine
evaluate the effect of stress on its effectiveness or the stress of
possible side effects of the vaccine (51, 52); but so far no study has
looked at how the stress, TMD, and sleep disorders caused by the
pandemic has changed since receiving the vaccine and reducing
the risk of transmitting the disease. However, the present study
was not without limitations, but efforts were made to minimize
bias; for example, to neutralize the effect of confounders, the
participants’ matching process was used.

One strong point of the present study is its good response
rate (77.72%). The current study is the first research that finds
an association among sleep quality and quantity, stress level,
and TMD (DC/TMD criteria) in vaccinated (COVID-19) and
unvaccinated dental students. However, certain limitations do
exist. The self-report questionnaire is among the limitations of
the present study. Previous studies have shown its limitations
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in evaluating temporomandibular joint disorders, as some
participants may feel that they should give the appropriate or
rational response. Moreover, clinical evaluations help detect
TMD symptoms. The present study is a cross-sectional study,
though longitudinal studies are superior to this study, in
which the questionnaires are handed to the participants at
different points of time for better analysis of the findings.
Comparing different vaccines was not feasible in this study due
to inadequate access.

Conclusion

The current study suggests that vaccination is associated
with improving the quality and quantity of sleep, stress level,
and temporomandibular joint disorders of dental students. It
is suggested that further studies are required to be conducted
with higher sample sizes on different age groups using other data
gathering methods, particularly regarding TMD evaluation.
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