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ABSTRACT

Objectives: For health professionals, pandemic conditions impacted all societal aspects,
including economic, wellness, and mental health. This study analysed sociodemographic
factors, post-traumatic stress disorder symptoms (PTSD), and depression levels caused by the
coronavirus disease 2019 (COVID-19) pandemic in orthodontists.

Materials and Methods: A sociodemographic questionnaire, the Impact of Event Scale (IES),
and the Patient Health Questionnaire (PHQ-9) were used. Following data collection, multiple
statistical analyses were applied: scores were compared using the Mann-Whitney and Kruskal-
Wallis tests, followed by Dunnett's multiple comparisons. The association between variables
was verified using Chi-square or likelihood ratio tests. Multiple logistic regression models were
estimated after bivariate logistic regression tests (p < 0.10). The final models using the Stepwise
backward selection method were assessed for variables at 5%.

Results: Of the respondents, 69.3% were women, and their mental health questionnaire scores
were significantly higher (p <0.001). The IES avoidance and PHQ-9 scores were statistically
different between the age groups (p=0.040 and p < 0.001, respectively). Subjective distress
was associated with years of practice, monthly income, fear of contracting COVID-19 during
dental care, transmitting COVID-19 to patients, and thinking about the future (p < 0.05).
Depression was significantly associated with orthodontic practice type, self-confidence in
providing dental care, pandemic impact on dental practice, remote care, monthly income,
changes in financial expenses, fear of contracting COVID-19 and thinking about the future
(p < 0.05).

Conclusion: Over half of the orthodontists experienced moderate-to-severe mental distress,
and the same number suffered from mild-to-severe depression during the pandemic.

ARTICLE HISTORY
Received 16 February 2024
Revised 28 August 2024
Accepted 30 September 2024

KEYWORDS

Mental health; depression;
orthodontics; COVID-19
pandemic

Introduction A rare traumatic event can trigger stress and men-

tal disorders [12,13], and is often new, unexpected,
and threatening, with or without control, and can
induce a cross-cultural symptomatic reaction [14,15].
Post-traumatic stress disorder (PTSD) is a mental

After the coronavirus disease 2019 spread to four con-
tinents, the World Health Organization declared
COVID-19 a global emergency [1-3], which led to
imposing severe restrictions on society.

The dental community, including orthodontists,
imposed restrictions on providing dental care. As
COVID-19 contamination occurs through saliva droplets
and via the respiratory route [4] nonpharmacological
interventions are crucial in avoiding transmission [5,6].
Furthermore, to avoid contamination, guidelines from
national health agencies were followed, allowing only
emergency dental procedures. Uncertainty about the
disease, lack of information on how to proceed, fear of
self-contamination, and the spread of COVID-19 in their
families affected the orthodontic community [7]. New
recommendations were released following studies on
care protection and the dental community, gradually
leading to continued dental care provision [7-11].

health condition that may occur after a traumatic
experience, such as the COVID-19 pandemic. Some
of the PTSD symptoms are intrusion and avoidance.
Intrusion refers to peculiar symptoms that recollect
involuntary images or flashbacks about the traumatic
event, characterized by internal thoughts. Avoidance
is a defensive strategy to restrain the affliction caused
by the trauma [16].

Depression is one response following PTSD, as
the general population experiences potentially
stressful events throughout life [17-19]. Individual
differences in stress reactivity have been reported
as potential risk factors. Gender-based differences
also contribute to the high prevalence of mental
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disorders in women[17,20,21]. Despite stressful
events, emotional responses are crucial to PTSD
development. An individual perception, interpreta-
tion, and reaction trigger the process when the
stressor overloads their capacity to manage trauma.
Depression differs from occasional mood swings
and is an emotional response to life challenges.
The severity, frequency, and duration of depressive
disorders may vary depending on individual char-
acteristics [19].

Anxiety and PTSD have been noticed during the
COVID-19 pandemic due to social distancing, life
endangerment, and changes in daily routines [22-26],
including the dental community[27-29]. Social and
psychosocial impacts on mental health have also
been reported during previous epidemics in this popu-
lation [22,30].

The high COVID-19 infection rate, infection risks in
dental practice, economic changes caused by precau-
tionary measures and treatment limitations, loss of
social contact, and uncertainty of contamination may
impact the orthodontic community, especially their
mental health [31,32].

As far as we know, no studies have assessed the
COVID-19 impact on mental health, PTSD, and depres-
sion among orthodontists. This study used electroni-
cally validated questionnaires to assess mental
disorders and sociodemographic interactions.

Materials and methods

Orthodontists from two National associations were
invited to participate in the cross-sectional study
through social media and email, and participants
were encouraged to participate in a snowball sampling
strategy. Participation was voluntary, and personal
information remained confidential. All participants
provided informed consent electronically, and the
study was approved by the Ethics and Research
Committee of the Faculty of Dentistry of the
University of Sdo Paulo, (4.191.353).

Data were collected over 17 days in August 2020,
when professional restrictions were more difficult for
dental workers. In total, 440 participants completed
the survey: a sociodemographic questionnaire
[33,34], the Impact of Event Scale (IES) [35-37], and
the Patient Health Questionnaire (PHQ-9) [38,39].
Information regarding type of practice, time of
experience, and questions regarding the COVID-19
pandemic situation were collected using the socio-
demographic questionnaire. The IES measures sub-
jective distress on two parameters — intrusion and
avoidance. Finally, the PHQ-9 is a self-administered
questionnaire used to monitor the severity of
depression.
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Statistical analysis

Following data collection, qualitative characteristics were
described using absolute and relative frequencies, and
guantitative characteristics were described using sum-
mary measures. Subjective distress associated with life
events on the IES and major depressive episode screen-
ing using the PHQ-9 scores were compared between
genders using the Mann - Whitney test. For age and
title, scores were compared using the Kruskal — Wallis
test followed by Dunnett’'s multiple comparisons. The
moderate and severe categories were grouped into dis-
tress and depressive outcome assessments, described
using absolute and relative frequencies. The association
between orthodontists’ characteristics and distress and
depression scales was verified using the chi-square or
likelihood ratio tests. Multiple logistic regression models
were estimated for each variable after selecting the
dependent variables in bivariate logistic regression tests,
which had significance levels (p < 0.10). The final models,
using the stepwise backward selection method with
input and output criteria, were assessed for variables at
the 5% level. The strength of the relationship was inter-
preted using odds ratios (ORs) and 95% confidence inter-
vals (Cls). (IBM-SPSS for Windows version 20.0 software,
and Microsoft Excel 2003 at a significance level of 5%).

Results
Sociodemographic and professional status

Table 1 shows the descriptive statistics of the sample.

Impact of event scale and patient health
questionnaire

Figure 1 shows the descriptive characteristics related
to professionals’ behaviour. In general, most profes-
sionals were affected by mild-severe stress while
aspects of depression were normal-mild.

The results of the orthodontists’ mental health
questionnaire are presented in Table 2. All scores
were significantly higher in women (p < 0.001).

IES avoidance and PHQ-9 were statistically different for
the age group comparison (p=0.040 and p <0.001,
respectively), but not between titles in orthodontics
(Table 3). Following multiple comparisons, IES avoidance
was significantly higher in the 36-45 age (p =0.016). For
PHQ-9, the results of the 26-35 age group were statisti-
cally higher than those of the 46-65 age group (p < 0.05)
(Table 4).

Moderate-to-severe dimensions of PTSD symptoms
were grouped, and subjective distress was associated
with many variables (p < 0.05) (Table 5).

Table 6 showed that male professionals had a 59%
lower chance of presenting moderate-to-severe stress.
Professionals who were sometimes confident in
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IES final Subclinical 41 (9.3)
Mild 156 (35.5)
Moderate 176 (40)
Severe 67 (15.2)

PHQ9 final Normal 214 (48.6)
Mild 155 (35.2)
Moderate 43 (9.8)
Severe 28 (6.4)

Figure 1. IES and PHQ-9 scores

Table 2. Professional characteristics from respondents.

Variable N = 440 (%)
PPEs before COVID-19 pandemic

average (SD) 4.1 (1.01)
median (min.; max.) 4(1;9)
PPEs during COVID-19 pandemic

average (SD) 6.9 (1.35)
median (min.; max.) 7(2;11)
50% increasing in PPE - n (%)

Yes 334 (75.9)
No 106 (24.1)
Covid-19 recommendation accession in personal life - n (%)

Completely 265 (60.2)
Partially 167 (38)
A little 6 (1.4)
Not at all 2 (0.5)
Covid-19 recommendation accession in dental practice - n (%)

Yes, completely 121 (27.5)
Yes, partially 220 (50)
Yes, just for urgencies 75 (17)
No, I have never interrupted in-person appointments 21 (4.8)
There was no quarantine in my location 3(0.7)
Self-confidence to provide dental care during pandemic - n (%)

Yes 367 (83.4)
No 10 (2.3)
Sometimes 56 (12.7)
Do not know 7 (1.6)
Guidance for dental care on COVID-19 pandemic n (%)

Yes, presential guidance 2 (0.5)
Yes, on-line guidance 150 (34.1)
Yes, | searched for guidance on the internet 248 (56.4)
No, | have not received 37 (8.4)
Do not know 3(0.7)
Covid-19 pandemic impaction in dental practice n (%)

No impact at all 20 (4.5)
Light impact 108 (24.5)
Moderate impact 144 (32.7)
Strong impact 113 (25.7)
Severe impact 51 (11.6)
Prefer not to declare 3(0.7)
Do not work 1(0.2)
Teledentistry, n (%)

Yes 229 (52)
No 211 (48)
Monthly income, n (%)

Diminished 342 (77.7)
Stable 74 (16.8)
Increased 24 (5.5)
Monthly income change in percentage, n (%)*

0% 62 (14.6)
Drop 30% 160 (37.7)
Drop 50% 110 (25.9)
Drop more than 50% 92 (21.7)
Clinic design changing, n (%)

Yes 352 (80)
No 88 (20)
Changes entail financial expenses n (%)

Yes 344 (78.2)
No 96 (21.8)

*p < 0.05
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Table 3. Differences in age and title groups for mental health questionnaires.

Age (y.0.) p Title p
Variable 26 - 35 36 - 45 46 - 55 56 - 65 66 - 75 Specialist ~ MS degree  PhD degree
IES intrusion 0.378 0315
average + SD 134+947 125+82 109+7.2 12+6.47 10.6+10.08 11.7+£735 13.6+£9.25 11.6+8.56
median (min.; max.) 14 (0; 35) 11 (0; 35) 10 (0; 31) 10 (1; 33) 8 (0; 31) 10 (0; 35) 12.5 (0; 35) 10 (0; 35)
IES 0.040 0.663
average + SD 163+9.77 17.7+802 147+82 155+783 173+9.66 16.6+836 16.1+£7.77 16 £9.45
median (min,; max.) 16 (1; 36) 18(0;40) 14(0;34) 16 (0; 34) 17 (6; 32) 17 (0; 38) 16 (0; 36) 13 (0; 40)
IES Overall 0.087 0.459
average + SD 29.7£17.87 30.1+1434 256%14.1 275+1224 279%17.69 283 +14.01 29.7+1547 275%16.68
median (min,; max.) 31(2;71)  29.5(0;75) 23 (2;65) 25 (1; 67) 25 (11; 63) 28 (0; 71) 28 (0; 65) 25 (2; 75)
PHQ9 < 0.001 0.160
average + SD 79+57 58+486 45+436 4.2+475 3.1+£5.49 5.6 +4.69 6.1+5.88 4.7+4.72
median (min.; max.) 7 (0; 22) 6 (0; 24) 3 (0; 20) 3 (0; 20) 0(0; 13) 5 (0; 24) 5 (0; 24) 3(0; 21)
Kruskal-Wallis Test
Table 4. Multiple comparisons between age groups.
Variable Group Comparison Mean Difference Stanndard Error p
IES avoidance 26 - 35 36 - 45 -1.37 1.34 0.972
26 - 35 46 - 55 1.56 141 0.955
26 - 35 56 - 65 0.74 1.70 > 0.999
26 - 35 66 - 75 -1.01 3.85 > 0.999
36 - 45 46 - 55 293 0.92 0.016
36 - 45 56 - 65 2.1 1.32 0.689
36 - 45 66 - 75 0.36 3.69 > 0.999
46 - 55 56 - 65 —-0.81 1.40 > 0.999
46 - 55 66 - 75 -2.57 3.72 0.996
56 - 65 66 - 75 -1.75 3.84 > 0.999
PHQ9 26 - 35 36 - 45 215 0.79 0.072
26 - 35 46 - 55 3.40 0.80 0.001
26 - 35 56 - 65 3.78 1.01 0.003
26 - 35 66 - 75 4.80 2.19 0.373
36 - 45 46 - 55 1.25 0.52 0.153
36 - 45 56 - 65 1.63 0.80 0.369
36 - 45 66 - 75 2.65 2.10 0.866
46 - 55 56 - 65 0.38 0.82 > 0.999
46 - 55 66 - 75 1.40 2.1 0.997
56 - 65 66 - 75 1.02 2.20 > 0.999
Dunnett’s Multiple Comparisons.
Table 5. Subjective distress and depression categories to the professionals’ behaviour during the covid-19 pandemic.
IES PHQ9
N =440
Variable (%) Sub/Mil Mod/Sev OR (1C95%) p Reg/Mil Mod/Sev  OR p
Fear of contracting < 0.001** 0.013*
COVID-19 during
dental care
Totally Disagree 31(7) 18 (58.1) 13 (41.9) 1.00 28 (90.3) 3(9.7) 1.00
Disagree 70 (15.9) 39 (55.7) 31 (44.3) 1.101 (0.47-2.59) 60 (85.7) 10 (14.3) 1.56
Neither disagree nor 49 (11.1) 24 (49) 25 (51) 1.442 (0.58-3.57) 39 (79.6) 10 (204) 239
agree
Agree 222 (50.5) 104 (46.8) 118(53.2)  1.571(0.73-3.36) 194 (87.4) 28 (126) 135
Totally agree 68 (15.5) 12 (17.6) 56 (82.4) 6.462 (2.51-16.67) 48 (70.6) 20 (29.4) 3.89
Thinking about the 0.013#* 0.011#*
future when the
pandemic ends
The worst 5(1.1) 1(20) 4 (80) 1.00 5(100) 0(0) 1.00
Skeptical 135 (30.7)  45(33.3) 90 (66.7) 0.5 (0.05-4.61) 105 (77.8) 30 (222) &
Normal 101 (23) 50 (49.5) 51 (50.5) 0.255 (0.03-2.36) 94 (93.1) 7 (6.9) &
The best 156 (35.5) 78 (50) 78 (50) 0.25 (0.03-2.29) 130 (83.3) 26 (16.7) &
Do not know 43 (9.8) 23 (53.5) 20 (46.5) 0.217 (0.02-2.11) 35(81.4) 8 (18.6) &

*Chi-square Test; # Likelihood ratio test
& Not possible to estimate; *p < 0.05 e
** p < 0.001

Sub/Mil: Subclinical/Mild

Mod/Sev: Moderate/Severe

Reg/Mil: Regular/Mild
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Table 6. Regression analysis for subjective distress associated with life events evaluation (covid-19 pandemic).

IC (95%)
Variable OR Lower Upper p
Gender (male) 0.41 0.26 0.64 < 0.001
Self-confidence to provide dental care during pandemic
Yes 1.00
No 1.30 0.23 7.24 0.763
Sometimes 3.52 1.61 7.70 0.002
Do not know 1.90 0.32 11.32 0.480
Monthly income, n (%)
Diminished 1.00
Stable 0.69 0.40 1.19 0.184
Increased 0.29 0.1 0.76 0.011
Fear of contracting COVID-19 during dental care
Totally Disagree 1.00
Disagree 0.94 0.39 2.27 0.889
Neither disagree nor agree 1.43 0.56 3.66 0.454
Agree 1.45 0.65 3.23 0.359
Totally agree 484 1.75 13.33 0.002

Multiple logistic regression with stepwise backward selection method and entry and exit criteria at 5%.

performing dental care during the pandemic had
a 3.52-fold higher chance of developing moderate-to-
severe distress. Increased income during the pandemic
resulted in 79% lower chances of moderate-to-severe
stress impact. The fear of contracting COVID-19 during
orthodontic practice was 4.84-fold greater for develop-
ing moderate-to-severe stress among orthodontists
who strongly agreed with this idea.

The depression categories were statistically
associated with many categories shown in Table 1
(p <0.05).

The results of multivariable regression (Table 7)
showed less chance of moderate-to-severe depres-
sion in professionals with 11-30 years of orthodon-
tic practice, and Orthodontists who had no
changes in dental practice entailed financial
expenses; more chance of moderate-to-severe
depression to orthodontists who were not provid-
ing care remotely (2.08-fold) (p > 0.05).

Discussion
Subjective distress associated with life events

Psychological distress related to COVID-19 has been
identified worldwide, [12] causing high levels of dis-
tress and depression in the general population and
health workers [23,25-28,40,41].

Our results indicated a moderate-to-severe impact
of subjective distress in 55.2% of orthodontists. This
result is similar to the Chinese general population
study [23,25] that found a mild overall impaction dur-
ing the pandemic.

During previous pandemics, frontline health profes-
sionals had a higher risk of developing PTSD that
persisted even after a period of absence from work
[27]. Furthermore, 51% of the professionals who
decided to work during the pandemic suffered from
moderate-to-severe distress. Assuming professional
responsibilities, putting the financial situation in front

Table 7. Regression analysis for depression associated with life events evaluation (covid-19 pandemic).

IC (95%)
Variable OR Lower Upper p
Years of experience in Orthodontics, n (%)*
1-10years 1.00
11 - 20 years 0.38 0.20 0.71 0.003
21 - 30 years 0.29 0.13 0.63 0.002
31 - 40 years 0.44 0.1 1.70 0.233
40 - 50 years & 0.999
Teledentistry - ‘NO’ answer 2.08 117 3.67 0.012
Monthly Income
Diminished 1.00
Stable 0.52 0.23 1.18 0.120
Increased & 0.998
Changes entail financial expenses - ‘NO’ answer 0.34 0.16 0.75 0.008
Fear of contracting COVID-19 during dental care
Totally Disagree 1.00
Disagree 1 0.27 4.61 0.886
Neither disagree nor agree 1.98 0.47 8.26 0.350
Agree 0.76 0.20 2.85 0.678
Totally agree 2.51 0.64 9.86 0.188

Multiple logistic regression with stepwise backward selection method and entry and exit criteria at 5%.

*Estimation not possible.
& not possible to estimate.



of health concerns, and having an unclear rationale for
quarantine measures can be possible by avoiding the
pandemic reality. This diversion of thoughts about the
pandemic through avoidance may have occurred due
to personal and family consequences caused by finan-
cial loss, which could result in socioeconomic dis-
tress [22].

Psychosocial stress is commonly associated with sex
[17,20,21]. The orthodontists’ sample showed the same
association; 61.3% of the women presented with mod-
erate-to-severe PTSD, in agreement with studies dur-
ing the COVID-19 pandemic for the general population
[42]. Controversially, in two other studies [28,43] the
PSTD during the COVID-19 pandemic was similar
between men and women. Our study revealed that
male orthodontists had a 59% lower chance of moder-
ate-to-severe stress than females, probably due to the
gendered nature of male emotional responses to life
events [17,20,21]. Intrusion and avoidance were signif-
icantly higher in female orthodontists. Generally, men
have diverse social connections and support networks
that improve mental health [44]. They usually experi-
ence a more normalized situation, hiding their feelings,
trying not to think about future problems, and facing
the pandemic more realistically.

Years of experience in orthodontics was another fac-
tor that significantly influenced stress and anxiety.
Orthodontists with less experience were more likely to
experience moderate-to-severe distress. This result
could be related to professional maturity, experience,
and personal maturity associated with traumatic life
events. In the literature, middle-aged individuals present
a greater stress impact associated with age due to more
family responsibilities and financial demands [21].

Self-confidence in providing dental care, fear of
contracting COVID-19, and feeling concerned about
transmitting COVID-19 to patients were also associated
with distress in our sample. Insecurity and hesitation to
provide dental care resulted in moderate-to-severe
distress. Many studies on previous epidemics and the
COVID-19 pandemic investigating mental health
showed concerns about contracting the disease and
the fear of transmitting it to family members. These
factors are associated with distress and insecurity
related to the work [22,23,45].

Due to the significant changes caused by the pan-
demic in the workplace and the ability to cope with
this new and challenging scenario, occupational fac-
tors could be associated with financial factors as rele-
vant roles in Orthodontists’ mental health. [32,45]. It
has been demonstrated that the work environment,
work organization, and work-related behaviours influ-
ence their mental health and psychological well-being
[43,45]. In our sample, 37.3% of the respondents con-
sidered the impact of orthodontic practice strong dur-
ing the pandemic. Furthermore, 59.3% of participants
who considered the pandemic impact strong showed
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moderate distress, and 72.5% of participants who con-
sidered the impact severe presented with moderate-to
-severe distress.

Monthly income was reduced in our sample, but
individuals whose monthly profit increased during
(5.5%) the pandemic were 71% less likely to experience
moderate-to-severe distress. These results demonstrate
that the possibility of not being able to work or the
reduction in seeing patients and providing dental care,
in addition to financial factors, were causes of distress in
our sample and other populations [31,32,45].

Screening for major depressive episodes

Although the total score on the PHQ-9 questionnaire
was statistically higher in women than in men, depres-
sion caused by the pandemic seems to have affected
orthodontists equally. Without considering sex, 18% of
female and 11.9% of male orthodontists were diag-
nosed with moderate-to-severe depression.

In our sample, the type of orthodontic practice was
associated with moderate and severe depression. 33.3%
of the orthodontists who worked in public services had
moderate-to-severe depression. The prevalence of dis-
tress and depression among public service professionals
is greater than that in private sector professionals [46,47].

Self-confidence in providing dental care during the
pandemic, fear of contracting COVID-19 during dental
care, monthly income, changes in financial expenses,
and the impact of the COVID-19 pandemic on dental
practice showed statistical relevance to depression.
Orthodontists who had no financial expenses for
changes due to the pandemic had a 66% lower chance
of experiencing moderate-to-severe depression. Future
unpredictability and financial impact led to symptoms
such as stress, anxiety, and depression [23,31,32].

During social isolation and distancing, some health
professionals adapted to remote work [48]. The exis-
tence of digital flow in orthodontics, where orthodon-
tists and patients can communicate to conduct
orthodontic treatment and check treatment progress
contributes to remote care [10,49,50]. Our results
showed that half of the sample reported providing
orthodontic care remotely, showing that technology
was also an ally in the orthodontic environment.
Professionals who did not attend remotely had greater
intellectual, monetary, and psychosocial uncertainty and
more symptoms of depression during the pandemic.

As limitations of this study, we can cite: The study
was conducted more than one year ago, during the end
of the more restrictive outbreak of the COVID-19 pan-
demic. At this moment, with the end of the pandemic,
immunization advancement, and everyday life restored,
a new comparative study would benefit science to know
how these professionals reacted after all the restrictions
never seen before.
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Conclusion

* More than half of the orthodontists experienced
moderate-to-severe mental distress and suffered
from mild-to-severe depression during the first six
months of the pandemic.

e Numerous factors influence the mental health of
orthodontists, such as gender, years of practice,
fear of contracting COVID-19 when providing den-
tal care, transmission of infection, monthly income,
and self-confidence in providing orthodontic care.
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