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Abstract.
BACKGROUND: The coronavirus 2019 (COVID-19) pandemic had several mental effects on medical staff.
OBJECTIVE: This study intended to evaluate deviations in Frontline Dental Staff (FDS) depression, perceived stress and
hypochondria during the COVID-19 outbreak, and to assess whether the existence of potential risk-factors influenced these
symptoms over time.
METHODS: This prospective cohort study surveyed FDS three periods from February 1, 2021 to April 8, 2022. FDSs’ mental
health was assessed through Beck Depression Inventory, Cohen Perceived Stress and the Evans Self-Illness Questionnaires;
multivariate linear regression were used to identify potential factors associated with changes on each outcome (depression,
perceived stress and hypochondria) over time. All analyses were performed in STATA ver. 14.
RESULTS: In a total of 635 FDS, about 69%, 83%, and 71% reported relative depression, 77%, 87%, and 64% reported
moderate to high stress level, and 60%, 76% and 74% reported moderate hypochondriac from first, second, and third survives,
respectively. The mean and standard deviation of the variables increased dramatically at second survive (July 17 to October
21, 2021) and decreased again at third survive significantly. Being female, working in public sector, and low socioeconomic
level were main predictors of higher levels of depression (p < 0.001) and perceived stress (p < 0.001). Perceived stress was a
strong predictor of high-level depression (t = 7.79, p < 0.001).
CONCLUSION: FDSs’ depression, stress and hypochondria were high and positively associated with being female, working
in public-sector, and low socioeconomic level. To increase the effectiveness and decrease work burnout, psychological support
should be provided.
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1. Introduction

Coronavirus 2019 (COVID-19) has developed into
a global pandemic in a comparatively short time. The
social distancing program has created several stress-
ful events in life: loss of freedom, separation and
reduced interaction with family and relatives, but also
the inability to work affects mental health [1]. The
COVID-19 pandemic has dramatically impacted the
health system and population health as well as the
practice of dental care [2, 3].

Dental workers are exposed to a variety of occupa-
tional hazards including noise and vibration, dental
amalgam, and contaminants [4, 5]. Biological agents
are another type of occupational hazard, in which
dentists can become contaminated through saliva,
blood, contaminated instruments and bioaerosols
from patients in the environment or in the air. It con-
sists of airborne dispersion of droplets or fine dust
containing infectious agents such as SARS-CoV, and
COVID-19 [6, 7]. Concerns about the transmission
of the coronavirus in the dental office are widespread
around the world. Depending on the type of den-
tal procedure and the dental team proximity to the
patient, the disease can easily be transmitted from
infected patients to the dental team and vice versa
and then to other patients if no suitable infection con-
trol measures are taken [8]. The Occupational Safety
and Health Administration (OSHA) prepared a doc-
ument which divides the risk of exposure into four
categories, with dentistry in the highest risk category
[9]. The occurrence of COVID-19 has had a mostly
negative effect on the work of dentists. Routine den-
tal procedures are discontinued with any dental care
because of the several risk such as cross-infection.
In addition, the oral mucosa has been recognized
as a route of entry for infection that restricts dental
activities to treat emergencies and emergency pro-
cedures to reduce the build-up of drops or aerosols.
In addition, dental companies and industries have
decided to suspend some of their staff. Dentists are
ethically committed to reducing regular work to pre-
vent the spread of infections among their families and
patients. However, they are also very concerned about
the financial consequences of imprisonment [10–12].

Mental disorders are one of the most important
and significant components of the overall disease
burden [13]. Communities around the world suffer
directly from the high rates of infection associated
with increased mortality and other indirect effects
on physical and mental health [14]. Exposure to
new unknown stressors carries the risk of devel-

oping new or worsening pre-existing mental health
problems, such as symptoms of anxiety, depres-
sion, increased mental stress, and hypochondria
[15]. These psychological stressors could not only
affect the performance of healthcare professionals
in addressing the challenges of the COVID-19 pan-
demic, but also affect their general well-being and
long-term mental health [16]. Mohsin et al. demon-
strated that COVID-19 has disrupted the readiness
of dentists for clinical rotation and reduced their
confidence in the clinical setting. Due to lack of
preparation and lack of confidence, most dental
interns are not willing to come to the hospital to work
on time [5]. Although studies at the mental outcomes
of the COVID-19 disaster remains with inside the
early stages of development, there are posted research
that help the belief that worry is a chief contribut-
ing aspect with inside the extended fees of despair
and generalized tension which can be being located
worldwide [17–19].

Depression is a mood disorder that causes pro-
longed feelings of sadness and loss of interest.
Therefore, defend the intellectual fitness of health-
care experts as a great deal as viable to get the
pandemic below manipulate and defend the intellec-
tual fitness of healthcare experts with inside the quick
and lengthy term [15]. Hypochondria, also known
as health anxiety, is also a relatively enduring trait,
but it specifically focuses on excessive anxiety or
worry about serious illness and one’s own health [20].
Hypochondria correlates positively with depression
and anxiety [21].

There has been controversy over the impact of the
COVID-19 outbreak on the mental health of dentist
especially FDS. Mekhemar et al. reported that Ger-
man dental students showed a total of slight effects
of the outbreak on the assessed psychological aspects
[22]. Zhao et al. showed that during the COVID-
19 pandemic, FDS were more likely to suffer from
anxiety disorders than the general public [23]. In
another study, Hakami et al. reported increased lev-
els of depression, anxiety, and stress [24]. Nakhostin
et al. found that there was no significant difference
between depression and anxiety among Iranian med-
ical students before and after the COVID-19 outbreak
[25]. Sharma et al. showed that during the COVID-
19 outbreak, dentists’ emotional well-being ratings
were low. Gender, marital status, socioeconomic sta-
tus, years of experience, practices in the clinic, and
their average number of patients treated per month
known as influencing factors on a dentist’s mental
health [26].
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Finally, there is no comprehensive evidence for the
interactions of COVID-19 and the mental status of
dental staff using multiple tools to detect precise inter-
actions and effects, so we decided to analyze mental
status during COVID-19 from different perspectives
using different questionnaires. In addition, there are
poor evidence in the field of analyzing of potential
risk-factors influenced on mental health status of den-
tal staff over time in developing countries. Therefore,
the present study aimed to investigate depression, per-
ceived stress and hypochondria during the COVID-19
outbreak in Frontline Dental Staff (FDS), and to
assess whether the existence of potential risk factors
influenced these symptoms over time.

2. Materials and methods

2.1. Study design and setting

This prospective cohort study was conducted based
on STROBE checklist. This study included three
COVID-19 peaks (fourth, fifth, and sixth peaks) peri-
ods. The study period was from February 1 to March
2, 2021 (first survey, after peak 3), July 17 to Octo-
ber 21, 2021 (second survey, during peak 5, which
was the most intense period), and March 10 to April
8, 2022 (third survey, after the complete subsidence
of COVID-19 in Iran). The study setting was public
dental clinics in Ardabil province, north-west of Iran.
In Iran, the Deputy for Health at the Iranian Min-
istry of Health and Medical Education (MOHME)
as Secretariat of the National Headquarters issued
the legislation related to dealing with and controlling
the COVID-19 pandemic. Data related to COVID-
19 at all levels, including information related to its
incidence, prevalence, and psychological and social
effects, were recorded daily in the form of a compre-
hensive COVID-19 data registration system [27].

2.2. Study participants and sampling

Snowball sampling method was used with focus on
recruiting frontline dentists (working in public health
system clinic settings during COVID-19) in Ardabil.
Participating FDS were also encouraged to invite new
respondents from their contacts. The minimum sam-
ple size in the present study was calculated for each
data gathering round based on the total number of
dentists of public and private clinics list according to

the following formula (equation 1):

n = n

1 + n
N

= 204 for each roune ∼= 612 minimum total sample

(1)

Inclusion criteria in this study was: obtaining
informed consent, graduated dentists. Having at list
6 month work experiences, ability to answer ques-
tionnaire questions, ability to communicate and the
absence of mental illness in self-declaration and no
use of any drugs. Exclusion criteria was defined
as declaration of illness or chronic mental disorder
before the study, death of first-degree relatives three
months ago by COVID-19, working as a dentist, and
failure to complete the informed consent form. Con-
scious consent with inside the shape of studies ethics
changed into acquired from all individuals earlier
than the begin of the study.

2.3. Data collection tools and techniques

A week after the third peak of COVID-19 in Iran,
we started collecting data by sending e-mails to front-
line dentist staff who were in the researchers’ contact
list and posting information about the study in social
networks. Participants involved in web-based inter-
view by Google Meet (video-communication service
developed by Google) and questionnaires were com-
pleted through an online platform (Google Forms).
At the start of the interviews, the researchers pro-
vided the necessary explanations about the goals
and stages of the research and the informed consent
form was obtained from them. Then, four ques-
tionnaires including demographic information, Beck
Depression Inventory (BDI), Cohen Perceived Stress
Questionnaire (PSS-14) and the Evans Self-Illness
Questionnaire for Completion were filled by the
eligible FDS. All participants answered all ques-
tions because the online questionnaire platform was
designed in such a way that it was impossible to move
on to the next question without answering the previ-
ous question. The online survey questionnaire was
organized in such a way that from the outset, the par-
ticipants stated their consent to participate in the study
by ticking the identified box. Participants were then
asked for basic demographic information with pre-
defined options. In the next step, participants were
asked to answer questions from the depression ques-
tionnaire, the perceived stress questionnaire, and the
Evans hypochondriac questionnaire. Finally, while
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thanking the participants for their time in the study,
each received a free internet for a month as a reward
for participating in the study. All questionnaires are in
Persian, validity and reliability previously confirmed.

2.3.1. Beck Depression Inventory (BDI)
The BDI, created by Aaron T. Beck, is a 21-

question multiple-choice self-report inventory, one
of the most commonly used psychometric tests to
measure depression severity. Each question consists
of four sentences. Each of these sentences in each
question expresses a state of the person. The pupil
needs to examine the terms of every organization so
as and carefully. Then select a word in every orga-
nization that fine describes his or her present-day
feelings. This check is for humans over sixteen years
old. The interpretation of the scores for this question-
naire will be such that first the scores of each of the
21 questions presented in the questionnaire must be
added together. Then, according to the sum of scores,
the rate of depression in students is determined as
follows:

[1–10: Natural]; [11–16: Slightly depressed];
[17–20: Need to consult a psychologist or psychia-
trist]; [21–30: Relatively depressed]; [31–60: Severe
depression]; [ ≥ 60: Excessive depressions].

The validity of the BDI has been confirmed and its
reliability has been reported using Cronbach’s alpha
method of 0.89 and even higher, which is acceptable
[28].

2.3.2. The Perceived Stress Scale (PSS)
The original 14-item PSS version assesses a

person’s feelings and thoughts about events and sit-
uations that have occurred over the past month. So
far, this questionnaire has been translated into vari-
ous languages, including Arabic, Persian, Swedish,
Spanish, Chinese, Japanese and Turkish. The mini-
mum age that your research samples should have is
17 years old. The approach of scoring the Perceived
Stress Questionnaire includes 14 gadgets wherein
7 gadgets are positive and seven gadgets are nega-
tive. The negative component evaluates the dearth of
manipulate and negative emotional reactions, whilst
the positive component evaluates the extent of cap
potential to deal with outside stressors over the last
month. Each item is evaluated on a scale of 5 options:
0 = never to 4 = many times. In this questionnaire,
questions 4, 5, 6, 7, 9, 10, 13, and 7 positive items
are scored upside down. PASS-14 scores range from
0–56, with higher scores indicating greater perceived
stress. Score categories are: Low Stress (scores 0 –

18), Moderate Stress (scores 19 – 37), High Stress
(scores 38 – 56) [29]. The validity of the Cohen Per-
ceived Stress Questionnaire was confirmed and its
reliability was reported to be 0.83 and even higher
using Cronbach’s alpha method, which is acceptable
[30, 31].

2.3.3. Evans hypochondriac questionnaires
The hypochondria questionnaire was designed

and developed in 1980 by Evans to familiarize
with hypochondria. This questionnaire consists of
36 questions and individuals based on the score
obtained in the healthy (0–20), borderline (21–30),
mild (31–40), moderate (41–60) and severe (above
60) groups. The reliability of the questionnaire was
calculated using Cronbach’s alpha method of 0.86
and its validity has been confirmed in most studies
that have used this tool to measure self-morbidity [32,
33].

2.4. Data analysis

The questionnaire assessed demographic vari-
ables, such as age, gender, marital status or
socioeconomic status, intending to characterize the
sample and to test its representativeness of the popu-
lation (FDS who work in healthcare settings in Iran).
Moreover, it assessed risk factors potentially asso-
ciated with mental health symptoms among FDS,
which can be divided into four major sections: (1) per-
sonal factors; (2) working conditions; (3) economic
status; and (4) attitude towards COVID-19. Socioe-
conomic status was categorized into three levels (low,
middle, and high) based on the participants self-
report. The characteristics of the sample at baseline
were summarized by mean and standard deviation
(SD) for quantitative variables and by frequency and
percentages for qualitative variables.

During the COVID-19 pandemic, t-check became
used to assess statistics regarding the traits and well-
known occasions of FDS. The imply despair degree
ratings and perceived pressure in FDS have been
measured the use of the pupil t-check. Variance evalu-
ation became used to assess FDSs’ despair, perceived
pressure and hypochondria through well-known
traits and well-known occasions, multiple regres-
sion evaluation became accomplished to research the
correlation among depression, perceived stress and
hypochondria with admire to explanatory variables.
All analyses were performed in Stata software ver.
14, and a significance level of 0.05 was considered.
To conduct a multivariate linear regression in Stata
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(equation 2), we used two commands, manova and
mvreg. The manova command indicates if all of the
equations, taken together, are statistically significant.
The F − ratios and p − values for four multivariate
criterion are given, including Wilks’ lambda, Lawley-
Hotelling trace, Pillai’s trace, and Roy’s largest root.
Next, we used the mvreg command to obtain the
coefficients, standard errors, etc., for each of the pre-
dictors in each part of the model. We also showed the
use of the test command after the mvreg command.
The use of the test command is one of the compelling
reasons for conducting a multivariate regression anal-
ysis.

Ŷ = b0 + b1X1 + b2X2 + · · · + bnXn + ε (2)

3. Results

3.1. FDSs’ general characteristics

In total, 635 FDS were included in the study
from three step survives (first round = 204, second
round = 207, and third round = 214). About 53.2% of
the participants were male, 46.6% of all participants
were 30 to 36 years old, and 81.7% were married.
Based on the results, 51.1% of all FDS categorized
themselves in middle socioeconomic status. Table 1

indicates the demographic distribution of the studied
samples.

3.2. FDSs’ depression, perceived stress and
hypochondria

Table 2 summarizes the continuous scores from
of depression, perceived stress, and hypochon-
dria among FDS during three survives based on
participants’ general characteristics. Based on the
results, the means of depression, perceived stress
and hypochondria had significantly higher scores
at second survive (July 17 to October 21, 2021),
exactly during the fifth peak of COVID-19 in all
subgroups (p < 0.05). Notwithstanding the notable
impact of COVID-19 during different peaks across
all subgroups, females, FDS aged ≥ 36 years old,
married, whom did not work at private section, and
FDS with lower socioeconomic status reported sig-
nificantly higher level of depression, perceived stress
and hypochondria then males during all times.

Figure 1 shows the total mean and stan-
dard deviation of depression, perceived stress, and
hypochondria during three survives, where there were
significant difference between survives and the mean
and standard deviation of the variables increased dra-
matically at second survive (July 17 to October 21,
2021) and decreased at third survive (March 10 to
April 8, 2022).

Table 1
General characteristics and conditions of FDS during three survives during the COVID-19 outbreak (n = 635)

Variables Survive 1 (n = 214) Survive 2 (n = 207) Survive 3 (n = 214) Time dif.
(February 1 to (July 17 to (March 10 to
March 2, 2021) October 21, 2021) April 8, 2022)

n % n % n %

Gender
Male 101 47.4 96 46.2 100 46.6 0.314
Female 113 52.6 111 53.8 114 53.4

Age (year)
<30 53 24.6 49 23.9 45 20.8 0.068
30–36 103 47.9 93 44.8 100 46.5
≥36 59 27.5 65 31.3 70 32.7

Marital status
Married 177 82.7 169 81.8 173 80.9 0.168
Single 37 17.3 38 18.2 41 19.1

Work at private section
Yes 128 59.7 125 60.6 133 62.3 0.332
No 86 40.3 82 39.4 81 37.7

History of mental illness
Yes 11 5.1 9 4.3 11 5.3 0.605
No 203 94.9 198 95.7 203 94.7

Socioeconomic status
Low 42 19.4 42 20.3 46 21.5 0.229
Middle 105 49.2 107 51.5 113 52.6
High 67 31.4 58 28.2 55 25.9
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Table 2
Depression, perceived stress, and hypochondrias based on general characteristics and conditions of FDS during the COVID-19 outbreak (n = 635)

Variables BDI [Mean (SD)] PSS [Mean (SD)] Evans Hypo. [Mean (SD)]

Rounds First Second Third Time dif. First Second Third Time dif. First Second Third Time dif.

Gender
Male 24.15 (3.67) 23.45 (6.67) 20.05 (4.02) <0.001 28.05 (4.42) 34.42 (3.47) 27.15 (5.14) <0.001 34.48 (4.03) 42.34 (5.91) 30.19 (7.01) 0.069
Female 25.76 (5.36) 29.76 (5.36) 24.81 (5.02) 34.44 (4.67) 41.71 (5.91) 32.70 (5.70) 43.74 (5.61) 62.13 (7.72) 38.74 (4.76)
Group dif. 0.059 0.03 0.001 <0.001 <0.001 <0.001 <0.001 0.068 0.104

Age groups
<30 23.45 (3.61) 24.75 (2.91) 23.14 (2.86) <0.001 26.14 (3.48) 32.31 (6.11) 29.66 (4.62) 0.853 35.31 (8.43) 46.72 (8.03) 33.41 (2.81) 0.001
30–36 24.6 (4.66) 25.6 (3.72) 20.6 (4.66) 34.71 (5.11) 39.42 (7.31) 27.28 (7.77) 42.59 (8.12) 57.41 (6.66) 32.29 (7.40)
≥36 26.70 (4.96) 28.70 (4.01) 22.70 (4.02) 33.17 (7.42) 43.05 (6.54) 32.25 (6.31) 42.03 (6.40) 52.11 (4.65) 37.30 (14.1)
Group dif. 0.181 0.046 0.006 0.206 0.004 0.043 0.059 0.004 0.181

Marital status
Married 26.51 (3.79) 28.63 (4.09) 24.93 (4.04) 0.002 34.45 (4.45) 36.01 (6.71) 29.05 (3.66) 0.002 43.75 (5.51) 61.02 (5.16) 47.11 (19.8) 0.573
Single 23.41 (4.63) 25.06 (4.13) 19.86 (5.61) 29.01 (4.99) 42.14 (5.02) 30.46 (5.51) 34.77 (9.01) 44.06 (9.11) 49.04 (17.7)
Group dif. 0.004 <0.001 <0.001 0.005 <0.001 0.152 <0.001 <0.001 0.015

Work at private section
Yes 22.04 (4.74) 23.74 (3.78) 20.94 (5.01) 0.004 26.11 (3.78) 32.41 (5.03) 28.45 (5.33) <0.001 42.33 (4.13) 44.33 (4.32) 33.14 (10.20) <0.001
No 26.98 (4.04) 29.11 (4.61) 23.68 (4.33) 38.14 (6.79) 45.01 (4.13) 31.05 (4.11) 37.55 (8.05) 61.02 (9.15) 36.55 (8.96)
Group dif. 0.006 <0.001 0.004 <0.001 <0.001 0.061 0.012 <0.001 0.069

History of mental illness
Yes 25.11 (6.74) 28.02 (4.33) 23.60 (4.68) 0.004 29.45 (5.70) 34.02 (8.01) 29.48 (6.32) 0.006 41.03 (6.31) 46.71 (2.65) 45.11 (18.4) 0.042
No 24.42 (3.25) 25.84 (4.61) 20.82 (3.19) 33.55 (6.11) 43.77 (7.41) 30.41 (4.45) 39.05 (5.03) 58.34 (6.31) 39.10 (8.71)
Group dif. 0.147 0.015 0.004 <0.001 <0.001 0.239 0.227 <0.001 0.003

Socioeconomic status
Low 27.76 (5.18) 32.03 (6.35) 26.13 (4.03) <0.001 32.41 (6.38) 44.37 (6.19) 34.41 (6.41) 0.002 46.91 (6.72) 61.60 (8.15) 40.01 (7.62) <0.001
Middle 24.84 (5.49) 26.14 (4.14) 23.19 (3.71) 30.22 (5.10) 38.12 (7.91) 29.46 (6.61) 37.60 (4.11) 55.02 (7.13) 31.69 (4.41)
High 21.32 (5.33) 22.42 (5.22) 18.46 (4.11) 30.40 (6.31) 33.19 (6.08) 25.71 (4.77) 33.06 (6.57) 41.32 (6.09) 31.98 (7.65)
Group dif. <0.001 <0.001 <0.001 0.412 0.019 0.004 0.218 <0.001 0.218

BDI: Beck Depression Inventory, PSS: Perceived Stress Scale, Evans Hypo.: Evans Hypochondriac, FDS: Frontline Dental Staff, Group dif.: Group difference, SD: Standard deviation.
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Fig. 1. The mean and standard deviation of depression based on
the Beck Depression Inventory (BDI), stress level by the Perceived
Stress Scale (PSS), and hypochondria by Evans Hypochondriac
(Hypo.) during three round survives (first, second, and third). There
was a significant difference in BDI mean between second and
third survives (*: p < 0.05). In addition, there was significant differ-
ence in mean PSS (**:p < 0.001) and mean Hypo. (##:p < 0.001)
between all three survives.

The results of multivariate regression regarding
FDSs’ depression, perceived stress and hypochondria
throughout the COVID-19 outbreak, are presented in
Table 3. Being female was a predictor of higher lev-
els of depression (t = 6.36, p < 0.001) and perceived
stress (t = 4.51, p < 0.001). In addition, working in
private section and being in higher socioeconomic
level were predictors of lower level of depression and
perceived stress. Perceived stress was a strong pre-
dictor of high-level depression (t = 7.79, p < 0.001).
The consequences confirmed that a complete of
41.2% of the variance of FDSs’ depression (Adjusted
R2 = 0.412), 34.6% of the variance of FDSs’ per-
ceived stress (Adjusted R2 = 0.346), and 17.6%
of the variance of FDSs’ hypochondria (Adjusted
R2 = 0.176) may be defined through the variables
entered with inside the model. Table 3 provides infor-
mation about all variables included in the multiple
linear regression models.

4. Discussion

In the COVID-19 pandemic crisis, the function
of health care providers cannot be ignored. Health
care providers such as medical, dental, pharmacy, and
nursing are the frontline medical staff, who would
possibly have close touch with the infected people
during the COVID-19 pandemic [34, 35]. This sur-
vey, as a prospective cohort study, was the first study
that examined the effect of COVID-19 pandemic on
mental health issues among FDS in Iran from differ-

ent perspective by evaluating depression, perceived
stress, hypochondria, and their interaction during the
different periods.

This study showed that during the COVID-19 out-
break in Iran about 69%, 83%, and 71% of FDS
reported relative depression (21 < BDI < 30) during
first, second, and third survives, respectively. In
addition, 77%, 87%, and 64% of FDS reported
moderate to high stress level (19 < PSS < 37) dur-
ing first, second, and third survives, respectively.
Finally, 60%, 76% and 74% of FDS reported mod-
erate hypochondria during first, second, and third
survives, respectively. A study by Ranka et al. in the
UK declared that almost all the dentists in their survey
were experiencing middle to high level of depres-
sion symptoms and stress during COVID-19 outbreak
[36]. There are significant correlation between work-
related stress and COVID-19 outbreak in dentists
based on previous studies [36–38]. Zandian et al. in
a cross-sectional study among Iranian nurses con-
cluded that nurses suffered higher level of stress
during COVID-19 outbreak and they need to proac-
tive psychological support to prevent burnout and
continue to provide nursing services [39]. Potas et
al. found that psychological health, psychological
effects of social isolation, and trait anxiety fully
mediated the relationship between state anxiety and
quality of life of nurses during COVID-19 [40].

COVID-19 related restrictions such as lockdowns
are known to be the main factor of depression and
stress among people. Al-Rawi et al. reported that
stress, depression, and anxiety were prevalent during
the pandemic among dentists because of COVID-19
restrictions [41]. Studies showed that COVID-19 pan-
demic has taken an additional psychological toll on
the daily demands of dental professionals. The key
is to strike a balance between the occupational health
and well-being of dental providers while maintaining
safe and paramount oral care for the public [4, 6].

In Iran, lockdowns were cancelled after the fifth
peak of COVID-19, when the incidence of COVID-19
and its attributable mortality rate decreased signif-
icantly [42, 43]. Therefore, lockdown cancelation
could be an important reason to decrease depression
and other mental disorders related to COVID-19. In
addition, increasing protective protocols because of
COVID-19 such as social distance effect on pop-
ulation mental health status, where several studies
detected this positive correlation [44–46].

Based on the results, at first, depression was
increased during the COVID-19 outbreak and dra-
matically was decreased after the subsidence of
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Table 3
Multiple linear regression estimates for depression, perceived stress, and hypochondria based on general characteristics during the

COVID-19 outbreaks in FDS (n = 635)

Explanatory variables Depression Perceived stress Hypochondria
Coef. � Contribution Coef. � Contribution Coef. � Contribution

%95 CI P>|t| %95 CI P>|t| %95 CI P>|t|

Gender
Male (ref.) – – – – – – – – –
Female 6.36 2.02 ± 8.69 <0.001 4.51 1.74 ± 6.55 <0.001 1.97 0.88 ± 6.40 0.232
Age (year)
20–25 (ref.) – – – – – – – – –
26–30 0.82 –1.74 ± 1.70 0.978 –0.94 –2.78 ± 0.88 0.310 3.70 –2.67 ± 10.08 0.253
≥31 –1.46 –5.14 ± 2.20 0.432 –1.84 –5.55 ± 1.86 0.328 –1.05 –14.6 ± 12.5 0.879
Marital status
Single (ref.) – – – – – – – – –
Married 1.00 –1.20 ± 3.21 0.372 1.35 –0.93 ± 3.63 0.246 –2.24 –10.4 ± 5.91 0.588
Work in private section
No (ref.) – – – – – – – – –
Yes –2.46 –1.08±–2.83 0.005 –3.54 –1.73±–7.22 <0.001 1.90 0.84 ± 6.87 0.765
History of mental illness
No (ref.) – – – – – – – – –
Yes 1.42 –2.61 ± 4.02 0.622 –0.86 –4.30 ± 2.58 0.622 –5.29 –17.5 ± 6.95 0.395
Socioeconomic status
Low (ref.) – – – – – – – – –
Middle –0.60 –2.84 ± 1.62 0.593 –0.44 –2.73 ± 1.85 0.704 –4.27 –12.5 ± 3.97 0.308
High –3.97 –1.28 ± 7.24 0.004 –4.35 –2.66±–8.04 0.046 1.67 –6.68 ± 10.03 0.693
Depression
Score 7.97 2.08 ± 13.8 <0.001 2.15 0.90 ± 9.21 0.084
Perceived stress
Score 7.97 2.08 ± 13.8 <0.001 1.92 0.81 ± 6.15 0.468
Hypochondria
Score 2.15 0.90 ± 9.21 0.084 1.92 0.81 ± 6.15 0.468
Constant 37.56 <0.001 25.56 <0.001 13.74 0476
F 5.86 <0.001 3.79 <0.001 3.05 0.006
AR square 0.412 0.346 0.176

COVID-19 in Iran (after cancellation of COVID-19
restrictions). Feter et al. showed that depres-
sive symptoms among Brazilian adults increased
significantly after the COVID-19 outbreak and imple-
mentation of social distancing restrictions [47]. A
study by Liu et al. in China showed that depression
symptoms among medical staff were increased sig-
nificantly during COVID-19 [48], which is in line
with results of this study. The level of depression
reported by FDS in this study was lower than physi-
cians [49] and nurses staff [50] based on the BDI.
One of notable reason could be the lower level of
stress among dentists in compare with physicians
and nurses staff. Several studies showed that medical
staff who perceived a higher level of stress such as
nurses tend to develop more anxiety and depression
symptoms [48, 51].

Depression, stress and hypochondria were preva-
lent among female and participants aged ≥ 36 years
old based on this study results. In a study conducted
on Brazilian dentists, female gender and young age
were shown to be associated factors with high level

of depression, anxiety, and stress [52]. Single partic-
ipants and privet sector workers had lower level of
depression and stress. Al-Rawi et al. [41] detected
being satisfied with the job and working in the pri-
vate section as protective variables for depression and
stress among dentists, which is in line with our find-
ings. Mekhemar et al. stated that being unmarried and
having no infant responsibilities was related to more
healthy intellectual results than being wed, dating or
elevating children [22]. Based on this study results,
there were no differences between men and women in
terms of depression, perceived stress, and hypochon-
dria. A study conducted by Fink et al. also found
that the prevalence of hypochondria was equal among
men and women [53]. Hakami et al. reported that the
woman college students had been statistically drasti-
cally extra depressed, anxious, and confused than the
male college students [24]. In general, it can be con-
cluded that all people experience a minimum level
of stress and anxiety caused by COVID-19, because
of fear of infection, its complications and unclear
outcome due to infection. Most people did not have
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enough information about COVID-19 due to unclear
approve information about it, which has caused an
increase in anxiety, depression, and stress in different
groups in society [52].

Based on the results, FDS with higher socioeco-
nomic status had lower level of depression and stress.
Bello et al. concluded from their systematic review
and meta-analysis study that low socioeconomic level
groups during the COVID-19 pandemic suffered
higher level of depression and stress [54]. Reme et
al. showed that depression, stress, and hypochon-
dria were particularly high among women and those
with lower levels of socioeconomic status during the
COVID-19 outbreak [55]. Silva et al. showed that
being female, having a high socioeconomic status, not
working during social distancing, and having access
to online modules were indirectly associated with
mental health through psychosocial factors [56].

However, there is still a gap in the field of psycho-
logical and behavioural effects of COVID-19 on the
performance of health system employees, especially
dentists in term of efficiency, job satisfaction, finan-
cial performance, and its impact on their economic
and social level, which should be investigated in dif-
ferent studies. In addition, the impact of COVID-19
on the performance of the health system from the per-
spective of health service utilization and its effect on
population mental health should also be investigated
at two individual and organizational levels in future
studies.

4.1. Limitations and recommendation

The study is not without limitations. First, there is
strong evidence which confirmed that almost every-
one is affected mentally by the COVID-19 outbreak
and dental staff are not an exception. In addition, we
used non-probability sampling method instead of a
random sampling method due to the limitation dur-
ing the COVID-19 pandemic. Online survey should
also be considered as another limitation of this study
because of limited access to online platform for some
participants during COVID-19. Therefore, extrapola-
tion of the results should be cautious. Finally, all the
diagnoses in this study were mental health states, not
mental disorders.

5. Conclusion

This study offered a holistic view on FDS men-
tal health status in different period of the COVID-19

pandemic by using strong methods and tools. Based
on the study results, self-reported rates of depression,
perceived stress and hypochondria were high among
FDS. Being female, working in public sections, and
lower socioeconomic level associated significantly
with higher level of depression and perceived stress
among FDS. Based on this, it can be concluded that
in pandemics such as COVID-19, psychological sup-
port should also be provided to the treatment staff
to increase the effectiveness and decrease their work
burnout.
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