Received: 9 May 2020

Revised: 30 May 2020

Accepted: 1 June 2020

DOI: 10.1111/0di.13488

ORIGINAL ARTICLE

WILEY

Leadiog i Oral, Maxilotacal, Head & Neck Medicne

COVID-19 pandemic and Zagreb earthquakes as stressors in
patients with temporomandibular disorders

Ema Vrbanovi¢!

'Department of Removable Prosthodontics,
School of Dental Medicine, University of
Zagreb, Zagreb, Croatia

2Department of Dentistry, University
Clinical Center Zagreb, Zafgreb, Croatia

3Department of Oral Medicine, School of
Dental Medicine, University of Zagreb,
Zagreb, Croatia

Correspondence

Ivan Alajbeg, Department of Oral Medicine,
School of Dental Medicine, University of
Zagreb, Gundulic¢eva 5, 10 000 Zagreb,
Croatia.

Email: alajpeg@sfzg.hr

Funding information

European Social Fund; the Croatian

Science Foundation Project “Genetic
polymorphisms and their association with
temporomandibular disorders”, Grant/Award
Number: IP-2019-04-6211

1 | INTRODUCTION
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Abstract

Objective: To evaluate stress effect of COVID-19 pandemic and Zagreb earthquakes
on symptoms of temporomandibular disorders (TMD).

Materials and Methods: One hundred and two previously diagnosed TMD patients
were contacted by email to participate in an online survey about impact of those
events on current and/or new symptoms, perceived stress, anxiety and symptom in-
tensity in time-points at the baseline, following pandemic and following earthquake.
We compared data between earthquake-affected and non-affected respondents.
Results: Response rate was 79.4%. Effects stress had on deterioration of symp-
toms were significantly different between earthquake-affected and non-affected
(b = .024). In earthquake-affected, numerical pain rating scale (NPRS) scores signifi-
cantly increased between baseline and after COVID-19 (p > .001) and between base-
line and after earthquakes (p > .05). However, scores insignificantly dropped from
COVID-19 to after earthquakes time-points. In earthquake-affected, positive cor-
relation was found between impact of COVID-19 on stress and NPRS (p < .001) and
between earthquakes’ impact on stress and NPRS (p < .001). Earthquake-affected
respondents reported significantly more new behavioral habits when compared to
non-affected (p = .048).

Conclusions: A series of stressful events do not necessarily have a cumulative effect,
but are likely to have a complex interaction (e.g., acute stress might trigger the pro-

tective mechanisms), which could have decreased pain scores after the earthquakes.
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European Union states imposing the lockdown, Croatia being

one among them. Infection prevention became the nation's

Stress refers to situations in which one feels that the demands im-
posed on them exceed the limitations of their ability to adapt. This
causes a series of adverse consequences among which is compro-
mised health (Lazarus & Folkman, 1984).

On 11th March 2020, the World Health Organization de-
clared the pandemic status of COVID-19 diseases, leading to the

most important goal, and people had to change their day-to-
day habits. Additionally, in the morning of 22nd March, Zagreb,
Croatian Capital, was hit by 2 earthquakes one being of 5.5 on
the Richter scale, followed by another one of 5.0 (University of
Zagreb, Seismological Service of the Geophysical Department of

the Faculty of Science). The earthquakes caused serious damage
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across the city, taking one child's life and causing a significant num-
ber of people losing their homes. The School of Dental Medicine
was also damaged and has been closed since. In the following days,
a series of minor earthquakes were recorded in Zagreb and south-
ern Croatia.

Such events create an expected increase in the incidence of ad-
verse stress reactions, especially in susceptible people (Bergiannaki,
Psarros, Varsou, Paparrigopoulos, & Soldatos, 2003; Jakovljevic,
Bjedov, Jaksic, & Jakovljevic, 2020).

Temporomandibular disorders (TMD) refer to a set of conditions
affecting masticatory muscles and the temporomandibular joints.
The impact of stressful events on the occurrence and worsening
of TMD symptoms is not completely clear but evidence shows a
strong connection between the two (Auerbach, Laskin, Frantsve,
& Orr, 2001; Canales, Guarda-Nardini, Rizzatti-Barbosa, Conti, &
Manfredini, 2019; Osiewicz, Lobbezoo, Ciapata, Pytko-Polonczyk,
& Manfredini, 2020), with more numerous and/or frequent somatic,
psychologic, and behavioral symptoms of stress in TMD patients
when compared to control (Beaton, Egan, Nakagawa-Kogan, &
Morrison, 1991, Jivnani et al., 2019).

Assuming that the symptoms may worsen depending on the
patient's stressful experiences, we conducted a survey to evaluate
the effect of stressful crises (COVID-19 pandemic and Zagreb earth-
quakes) on TMD symptoms and behavioral habits (BH).

Our hypotheses were as follows: (a) The stress caused by COVID-
19 pandemic contributed to the onset of new or the increase of ex-
isting TMD symptoms; (b) the additional stress (Zagreb earthquakes)
worsened the symptoms more in respondents in affected areas,
compared to respondents not affected by the earthquake; (c) the

stress effect caused the appearance of new BH.

2 | METHODS

The total of 102 of our previously or currently treated TMD patients
was contacted via e-mail and asked to participate in an anonymous
online survey. Those are all our previously diagnosed TMD patients
whose e-mail addresses were available from our TMD database.
The data collection was initiated on 28th March and closed on 15th
April 2020. The online self-reported questionnaire was formulated
using Google forms, with a consent form attached to it. Ethical ap-
proval has been obtained for the Croatian Science Foundation grant
#IP-2019-04-6211. We collected data from Zagreb and its sur-
roundings, northern, central, and southern Croatia. The socio-de-
mographic variables included gender, age, employment status, and
area of residence. Respondents were patients previously diagnosed
with symptomatic TMD according to diagnostic criteria for tempo-
romandibular disorders (DC/TMD). All patients were diagnosed and
treated at The School of Dental Medicine University of Zagreb by an
expert in the field of TMD diagnosis and treatment (IZA).

The questionnaire contained multiple-choice questions related
to their current isolation status due to the COVID-19 pandemic,

their perceived stress, and anxiety considering the COVID-19
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escalation and recent earthquakes in Zagreb, questions assess-
ing the existence of the previous symptoms and impact of both
events on current and/or new symptoms. Respondents needed to
retroactively specify new symptoms that appeared. Spontaneous
pain was self-reported with Numerical pain rating scale (NPRS)
before and after the two stressful events; also, current pain
was evaluated (0 indicated “no pain,” 10 indicated “worst pain”).
Respondents needed to report their coping mechanisms and about
BH that appeared over the last 2 weeks.

Descriptive statistics were conducted to assess frequency,
means, and standard deviations. Differences between stress impact
for Zagreb and the rest of the respondents were analyzed with the
Chi-Square test. Changes in NPRS over “time” were analyzed with
repeated-measures ANOVA and post hoc tests. Spearman correla-
tion was used to assess the association between stress impact (ex-

pressed through four-point scale) and increase of pain.

3 | RESULTS

Out of 102 contacted subjects, 81 of them have participated in
the survey. The demographic data of respondents are presented in
Table 1.

The mean age was 33.6 (SD 11.4) with no statistically significant
difference between men and women (p > .05). Fifty-three respon-
dents were from Zagreb (area affected by earthquakes) and its sur-
roundings and 28 from the rest of Croatia.

When respondents from areas affected by earthquakes were
evaluated, 7.5% rated the current situation as the strongest stress
they have ever experienced, 30.2% considered it significantly stress-
ful, the majority of participants (47.2%) considered it moderately
stressful, 13.2% mildly stressful, while 1.9% considered situation not
stressful at all. Of all respondents not affected by the earthquakes,
none considered situation as the strongest stress, 21.4% considered
the current situation significantly stressful, for 50%, it was moder-
ately stressful, 25% rated the current situation as mildly stressful,
while for 3.6%, it was not stressful at all.

When respondents needed to choose which situation caused
more stress (COVID-19 pandemic, earthquakes, both the same or
one enhanced the stress of another), the majority of respondents
from affected areas believed that the earthquakes have increased
the stress associated with the COVID-19 pandemic (34% out of 53
respondents), whereas, in respondents not affected by the earth-
quakes, the strongest stress was triggered by the COVID-19 pan-
demic (42.9%).

Effects stress had on the deterioration of the symptoms were
significantly different between respondents from areas affected by
the earthquakes and respondents from not affected areas. Thus, the
independent negative impact of COVID-19 pandemic was 54.7% vs
28.6%, respectively (p =.025) and of earthquakes was 50.9% vs 25%,
respectively (p = .024).

Fourteen respondents from areas affected by earthquakes

(26.4%) reported the appearance of new symptoms after COVID-19
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TABLE 1 Sample characteristics,
Affected by Not affected by .p
symptoms severity before COVID-19,
earthquakes earthquakes Total L.
functioning related to COVID-19 and new
(n=53) (n=28) (n=281) X
self-reported behaviors
Count % Count % Count %
Sex
Male 7 13.2 0 7 8.6
Female 46 86.8 28 100 74 914
Employment status
Pupil 0 0 4 14.3 4 4.9
Pre-graduate student 9 16.9 25 16 19.8
Currently employed 40 75.5 13 46.4 53 65.4
Currently unemployed 2 3.8 4 14.3 6 7.4
regardless of present
situation
Currently unemployed 2 3.8 0 0 2 2.5
due to present situation
Retired 0 0 0 0 0 0
Symptoms related to tmd pain before COVID-19 pandemic
Non-existent 7 13.2 5 17.8 12 14.8
Mild 18 33.9 8 28.6 26 32.1
Moderate 17 32.1 7 25.1 24 29.6
Strong but bearable 11 20.8 5 17.8 15 19.8
Strong and unbearable 3 10.7 3 3.7
Isolation status due to COVID-19 pandemic
Practicing physical 44 83 19 67.8 63 77.8
distancing and working
from home
Have not changed 4 7.5 4 14.3 8 9.9
routine much, a
significant amount of
social contacts per day
Self-isolating by will 3 5.7 3 10.7 6 7.4
Necessary self-isolation 0 0 1 3.6 1 1.2
Missing data 3.8 1 3.6 3) 3.7
New behavioral habits®
Yes—intermittent sleep 27 43.5 9 32.1 36 40
Yes—oral parafunctions 18 29.1 4 14.3 22 24.4
(teeth clenching/
grinding, nail/lip/cheek/
tongue biting)
No 17 27.4 15 53.6 32 35.6

New behavioral habits that appeared in respondents at the time they have already experienced

both stressors; the percentage is calculated from total mentions, n = 90 (in 81 respondents).

escalation, and 22 (41.5%) reported the appearance of new symp-
toms after earthquakes.

Among respondents from not affected areas, 21.4% reported
the appearance of new symptoms after COVID-19 and 32.1% after
earthquakes. There was no significant difference between number
of patients with new symptoms with respect to the area affected by

earthquake (p > .05). The most commonly reported new symptom

was pain in the jaw joints (in front of or near the ear), followed by
joint clicking and pain elsewhere in the head and face.

Mean NPRS for participants from areas affected by earthquakes
before COVID-19 pandemic was 2.9 (SD 2.5); immediately after
escalation of pandemic, it was 3.7 (SD 2.4); immediately after the
earthquakes, it was 3.5 (SD 2.6); and the most recent NPRS was
3.4 (SD 2.8). In participants from non-affected areas, mean NPRS
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FIGURE 1 Changesin Numerical pain 5
rating scale (NPRS) from baseline to three
control points. NPRS of all respondents
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before COVID-19 pandemic was 4.1 (SD 2.7); immediately after the
escalation of pandemic, it was 4.3 (SD 2.9); immediately after the
earthquakes, it was 4.1 (SD 2.7); and the most recent NPRS was
3.9 (SD 2.9). Figure 1 shows NPRS score changes for respondents
from areas affected by the earthquakes and respondents from the
non-affected areas, as well as the pooled data and relevant statis-
tical significances.

In respondents from areas affected by the earthquakes, a posi-
tive correlation was found between the COVID-19 impact on stress
and NPRS immediately after COVID-19 (r = .49, p < .001), as well
as between the earthquake impact on stress and NPRS immediately
after an earthquake (r = .54, p < .001), whereas no correlation was
observed for unaffected areas.

List of new BH that respondents developed is presented in
Table 1. Respondents from areas affected by earthquakes reported
significantly more new BH when compared to respondents from

non-affected areas (p = .048).

4 | DISCUSSION

Our study showed that the COVID-19 pandemic appears to be
generally more stressful than earthquakes. The pandemic has cre-
ated an unprecedented amount of confusion and stress in vari-
ous fields, causing an avalanche of information that could have
further intensified the effect of stress (Jakovljevic et al., 2020).
Therefore, it is understandable that most of the respondents ex-
perience such uncertain and novel situations as moderately to ex-
tremely stressful.

Moreover, we encountered a significant increase in sponta-
neous pain after the pandemic escalation, followed by a decrease
in pain in spite of additional stressful event. Understandably,
the earthquakes had a stronger emotional impact on directly ex-
posed respondents (Bergiannaki et al., 2003; Galea et al., 2002).
However, our hypothesis that additional stress would intensify

the TMD-related pain in respondents from affected areas was not

IMMEDIATELY AFTER
COVID-19

IMMEDIATELY AFTER
EARTHQUAKES

MOST RECENT

confirmed. The pain intensity did not increase but rather dropped
following earthquakes, showing that in Zagreb, the pandemic had
more effect on pain intensity.

This (insignificant) decrease in NPRS scores is undoubtedly an
unexpected and interesting finding contributing to the theory that
a series of stressful events do not necessarily have a cumulative
effect, but are more likely to have a much more complex interac-
tion (Frodl & O'Keane, 2013). This interaction could have various
interpretations.

National Crisis Headquarters' activities and their effort to di-
rect the individuals through COVID-19 pandemic could have pre-
pared the organism for spontaneous and unexpected outcomes of
any kind; also, a quick reaction of authorities to earthquake cri-
sis may have helped in the reduction of overwhelming emotional
reactions and accompanying somatization among some of the re-
spondents after an earthquake. (Cvetkovi¢ et al., 2015; Greenberg
et al., 1993).

Additional explanation for our results could as well lie in the
fact that immediately following a disaster such as an earthquake,
psychological and somatic reactions experienced by victims tend
to ease off within hours (Bergiannaki et al., 2003). The latter may
explain why our respondents may not have perceived the earth-
quake effect as stressful as the pandemic since an event that lasts
only for a shorter period might be disregarded while there is an-
other superimposed stressor that keeps on compromising regular
daily existence. Despite the fact that the somatic consequences of
the earthquake could have been felt in the coming days, it is pos-
sible that respondents related their experience to the stress that
emerged first and continues.

Conversely, we might observe the earthquakes as catastrophic
events that diverted thoughts in respondents from affected areas
from TMD symptoms to thoughts such as extreme fear from ad-
ditional disasters (fight-or-flight model), and to empathy in non-af-
fected respondents for the affected city and people. According to
this theory, the earthquakes "obscured" the somatization effect of

the COVID-19 pandemic. Stress can both increase and decrease
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body's lines of defenses, depending on a diversity of factors such as
duration of the stressful event or the severity of the consequences
caused by the stressor (Dragos & Tanasescu, 2010). With that in
mind, acute stress might trigger the protective mechanisms in re-
spondents from affected areas that could explain lower pain scores
after the earthquakes. Due to the devastating effects of the earth-
quakes, we are more inclined to latter theories.

The results should be interpreted taking into account a discrep-
ancy found between the frequency of individual cases of symptoms’
worsening due to two stressful events (in less than half of respon-
dents) and a significant increase in pain in those individual cases,
explaining that those who experienced a deterioration, although in
minority, had a considerable increase of NPRS scores.

The effect of stress is also evident through the emergence
of new BH. These habits have been shown to be significantly
more common in subjects directly affected by both stressors (in
respondents from affected areas). The correlation between the
perception of stressful situations and spontaneous pain, as well as
the onset of new BH, may indicate somatization in patients with
TMD. Since we do not know which event predominantly caused
BH in respondents, we cannot draw a certain conclusion from this
finding.

Additionally, we need to call attention to an excellent response
rate, as most of them were willing to respond (79.4%). We maintain
good rapport with our TMD patients' cohort. Our interest in pa-
tients' health in stressful and unfamiliar times surely affected their
readiness to partake in the survey. They probably reacted as to a
kind of surrogate clinical appointment, as regular appointments were
impossible at the time.

The limitations of study include the following: (a) the retrospec-
tive format in which respondents subjectively recall levels of pain
in three time periods; (b) the lack of standardization and validation
of the questionnaire, for it was the urgent reaction to unexpected
occurrences; (c) the unmeasurable possibility that stressful events
may have affected pain-coping thresholds instead of the pain itself;
(d) the highly selected group of respondents that makes our results
difficult to generalize; and finally, (e) the uncontrolled study condi-
tions typical for anonymous surveys.

This evaluation could, nevertheless, reveal psychological and
psycho-emotional information relevant to the patient's pain and dis-
ability problems. Our findings may reflect the paradigm of typical
reaction of TMD to repeated stress. Thus, this could help clinicians
understand patients’ needs in times of enhanced stress and to un-
derstand the effects stressful events might have on patients with
the TMD diagnosis.
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