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Abstract

impact questionnaire (FIQ).

Background: Fibromyalgia syndrome (FM) is often accompanied by anxiety. Dental anxiety is common in society
and negatively affects the application of patients to the dentist.

Aims: We aimed to examine the presence of dental anxiety in FM patients and to compare it with the non-FM con-
trols. The aim was also extended to examine the relationship between FM disease severity and dental anxiety.

Methods: Sixty-three patients diagnosed with FM and 50 age- and sex-matched non-FM controls were included. All
participants were asked to answer the Modified dental anxiety scale (MDAS) and the Hospital Anxiety and Depres-
sion Scale (HAD anxiety and HAD depression, respectively). FM patients were also asked to answer the Fibromyalgia

Results: There were 18 (28.57%) participants in the FM group with an MDAS score of > 16 (anxiety), and 3 (6%)
participants in the control group. All 10 participants with MDAS score > 19 (dental phobic) were in the FM group
(15.87%). There was a moderate positive correlation between FIQ score and MDAS Score. There were significant posi-
tive correlations between the MDAS Score and HAD anxiety and HAD depression scores.

Conclusions: The frequency of dental anxiety may be high in FM patients and disease activity may negatively affect
dental anxiety. This is the first study to examine the presence of dental anxiety in fibromyalgia syndrome and its
relationship with disease severity. This study draws attention to the presence of dental anxiety, which will negatively
affect dental interventions and follow-ups in Fibromyalgia, which is quite common.

Keywords: Dental anxiety, Dental phobia, Disease activity, Fibromyalgia

Background

Fibromyalgia syndrome (FM) is a clinical picture of
unknown etiology, characterized by chronic widespread
pain, which is usually accompanied by somatic com-
plaints, fatigue, cognitive disorders, sleep disturbance,
and where there are painful tender points are detected on
palpation on physical examination. There are no disease-
specific laboratory findings (Alok et al. 2011).

In studies carried out to date, the cause of widespread
pain and sensitivity of pain in FM patients has not been
clarified, and although it is thought that genetic and envi-
ronmental factors, central and peripheral mechanisms
may be in the etiopathogenesis, the pathophysiology has
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not been fully understood (Alok et al. 2011). Fatigue, stiff-
ness, sleep disturbance, headache, symptoms mimicking
Raynaud’s disease, paresthesia, depression, and anxiety
disorder are the other common features accompanying
pain. Fibromyalgia syndrome has common features that
overlap with some syndromes that have central sensitiv-
ity mechanisms. These are the syndromes like chronic
fatigue syndrome, primary dysmenorrhea, irritable bowel
syndrome, temporomandibular joint pain, restless legs
syndrome and interstitial cystitis (Alok et al. 2011).

The prevalence of FM is reported to be between 3 and
6% (Goldenberg et al. 1990). Although FM is seen in all
ages, genders and all ethnic groups, it most commonly
affects women between the ages of 40-60 and 85-90%
of patients are women. Its incidence is 4—9 times higher
in women than in men (Wolfe et al. 2011). In commu-
nity studies, it has been reported that FM develops more

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://orcid.org/0000-0002-5770-8603
http://orcid.org/0000-0003-2647-0118
http://orcid.org/0000-0002-7998-8992
http://orcid.org/0000-0002-8111-117X
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s42269-022-00757-5&domain=pdf

Ilhanli et al. Bulletin of the National Research Centre (2022) 46:90

frequently in those with low education and socio-eco-
nomic status (Bergman et al. 2001; Bergman 2005).

Psychiatric disorders, like depression, post-traumatic
stress disorder, anxiety, and panic disorder are commonly
found in FM patients, and FM patients have psychiatric
disorders three times more than the general population
(Buskila and Cohen 2007). Psychiatric disorders accom-
panying FM were found to be associated with compro-
mised quality of life (Carta et al. 2018; Burke et al. 2017).

Fear of dentist, and especially fear of some treatment
modalities, that has been recognized as a problem in clin-
ical dentistry, afflicts a big population of all ages, genders,
ethnicity and social classes (Bergius et al. 1997). Irregular
dental follow-up or total avoidance of dental treatment
may be the results of dental anxiety with various inten-
sity, which has been reported in up to 50% of subjects
(Firat et al. 2006). This behavioral problem may deterio-
rate the dental health.

Theoretically, it can be thought that the frequency
of dental anxiety may be high in FM patients in whom
anxiety disorder is a part of the disease and is observed
frequently. However, in the literature, we could not find
any study investigating the presence of dental anxiety in
FM patients and examining whether there is an associa-
tion between FM disease activity and dental anxiety. In
this study, we aimed to examine the presence of dental
anxiety in FM patients and to compare it with the non-
EM control group. The aim was also extended to examine
the association between FM disease severity and dental
anxiety.

Methods
The number of participants included in the study was
determined as 98 for effect size=0.67, a=0.05 and
power (1-5)=0.95, 49 from FM and 49 from control
group (Albertsen Malt et al. 2000). A total of 113 volun-
teers, 63 FM patients older than 18 years old who applied
to the Physical Medicine and Rehabilitation outpatient
clinic between May 2021 and August 2021 and were
diagnosed with FM according to American College of
Rheumatology (ACR) 2010 criteria and 50 sex- and age-
matched non-FM volunteers, participated in the study.
The exclusion criteria were determined as not having
written consent, being younger than 18 years old, hav-
ing been diagnosed with another chronic systemic dis-
ease that may affect mental health, and having cognitive
dysfunction that would prevent them from completing
the questionnaires. The study protocol was approved by
the Ondokuz Mayis University Clinical Researches Ethics
Committee (No. 2021/148), and written informed con-
sents were obtained from all participants.

The ACR 2010 fibromyalgia diagnostic criteria is con-
sisting of two scales, the Widespread Pain Index (WPI)
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and the Symptom Severity (SS) Scale. The Widespread
Pain Index questions the presence of pain in 19 differ-
ent body regions, and each region receives 1 point and
a maximum of 19 points can be obtained. On the SS
scale, the severity of symptoms including fatigue, wak-
ing unrefreshed, and cognitive dysfunction, which are the
symptoms accompanying FM, and the amount of accom-
panying somatic symptoms are scored between 0 and 3,
with a maximum score of 12. Patients are diagnosed with
FM when WPI>7 and SS>5 or WPI=3-6 and S$S>9
(Wolfe et al. 2010). The ACR 2010 fibromyalgia diag-
nostic criteria were found to be valid and reliable in the
Turkish population (Atik 2014).

Age, gender, occupation, education, duration of com-
plaint, oral diseases, dental experience, temporoman-
dibular joint pain, xerostomia, glossodynia, dysgeusia
were recorded. All participants were asked to answer the
Modified dental anxiety scale (MDAS) and the Hospital
Anxiety and Depression Scale (HAD anxiety and HAD
depression, respectively). Also, Fibromyalgia impact
questionnaire (FIQ) was administered to FM patients.

Dental anxiety was evaluated with the MDAS, which
consists of 5 questions scored between 1 and 5. Its Turk-
ish validity and reliability has been proven, and patients
with an MDAS score of>16 indicates anxiety, while
patients with a score of > 19 are considered dental phobic
(Tunc et al. 2005; Ilgiy et al. 2005).

Anxiety and depression were evaluated with HAD.
The Turkish validity and reliability of this scale, which
consists of 14 questions scored between 0 and 3, seven
of which assess anxiety and seven that assess depres-
sion, has been proven (Aydemir et al. 1997). In our study,
they were reported as HAD anxiety and HAD depression
scores.

The FM disease severity was assessed with the FIQ.
In this scale, where a maximum of 80 points can be
obtained, a high score indicates high disease severity
(Bennett 2005). The Turkish validity and reliability of this
scale has been proven (Sarmer et al. 2000).

Statistical analysis

SPSS version 22 was used for statistical analysis (SPSS
Inc.,, IBM Co., and Chicago, IL, USA). Descriptive sta-
tistics were performed for all data. Normal distribu-
tion was evaluated with the Kolmogorov—Smirnov test.
Values which are normally distributed were given as
mean =+ standard deviation, and values which are non-
normally distributed were given as median (minimum-—
maximum). In terms of the frequencies of demographic
and clinical data, difference between the groups were
assessed by the chi-square test. Whether there was a dif-
ference between the groups in terms of the scores of the
scales evaluating anxiety and depression was evaluated
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with the Mann—Whitney U test. Correlation between
variables was analyzed with Spearman’s test. Significance
level was accepted as p <0.05.

Results

The total number of participants in the study was 113
(63 FM patients and 50 controls). The mean age was
44.37 £11.39 years in the FM group, while the mean age
was 46.94+11.95 years in the control group (p=0.256).
There was no significant difference between the groups
in terms of demographic data. Demographic data of FM
patients and control group and comparison between
groups are shown in Table 1. No significant difference
was found between the groups for orofacial symptoms,
which can be seen more frequently in FM patients than
in the control group. The frequency of orofacial symp-
toms and the comparison results between the groups are
shown in Table 2.

The median value of the duration of the complaint of
FM patients was 60 (3—240) months. The median value of
the FIQ score was 52 (40-76.2).

HAD anxiety, HAD depression and MDAS scores were
significantly higher in FM patients than in the controls
(p<0.001 for each). Table 3 shows the comparison of the
EM group and control group according to the HAD anxi-
ety, HAD depression and MDAS scores.

There were 18 (28.57%) participants in the FM group
with an MDAS score of > 16 (anxiety), and 3 (6%) partici-
pants in the control group. All of them were female. All
10 participants with MDAS score>19 (dental phobic)
were female and were in the FM group (15.87%).

While 58 (92%) of 63 FM patients had dental experi-
ence, 42 (84%) of 50 control group volunteers had dental
experience (p=0.296). The dental experience of the par-
ticipants in FM and control groups is shown in Table 4.

Table 1 Demographic data of Fibromyalgia syndrome patients
and control group and comparison between groups

FM N=63 (%) Control N=50 (%) p value
Gender
Female 61 (96.8) 45 (90) 0.135
Male 2(3.2) 5(10)
Education
Primary 32(50.8) 23 (46) 0.748
Secondary 17 (27) 12 (24)
University 11(17.5) 13 (26)
Literate 3(4.8) 2(4)
Marital status
Married 55 (87.3) 47 (94) 0.233
Single 8(12.7) 3(6)

*Significance level p <0.05, FM, fibromyalgia syndrome; N, subject number
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Table2 The frequency of orofacial symptoms and the
comparison results between the groups
FMN=63 (%) Control N=50 (%) p value
TMJ pain
Yes 21(33.3) 11 (22) 0.184
No 42 (66.7) 39(78)
Glossodynia
Yes 4(6.3) 2(4) 0.580
No 59(93.7) 48 (96)
Dysgeusia
Yes 5(7.9) 1) 0.162
No 58(92.1) 49 (98)
Xerostomia
Yes 18 (28.6) 16 (32) 0.693
No 45(71.4) 34 (68)

*Significance level p <0.05, FM, fibromyalgia syndrome; N, subject number; TMJ,
temporomandibular joint

While there was a significant positive correlation
between FIQ score and HAD depression (r=0.656,
»<0.001) and HAD anxiety scores (r=0.740, p<0.001),
there was a moderate positive correlation between
MDAS Score (r=0.381, p=0.002). There were significant
positive correlations between the MDAS Score and HAD
anxiety (r=0.607, p<0.001) and HAD depression scores
(r=0.635, p<0.001). Table 5 shows the correlations
between age, duration of complaints, FIQ, MDAS, and
scores of anxiety and depression scales in the FM group.

Discussion

We found that the number of those with dental phobia
and those with dental anxiety were higher in FM patients
than in the controls. The MDAS score, like HAD anxiety
and HAD depression scores, was significantly higher in
FM patients than in the controls. We found that the FIQ
score was correlated with the MDAS score, similar to the
HAD anxiety and HAD depression scores. We also found
a correlation between HAD anxiety and HAD depres-
sion scores and MDAS score. The strongest aspect of our
study is that we have not come across any other study
investigating the presence of dental anxiety and the asso-
ciation between dental anxiety and disease severity in FM
patients, where general anxiety is common. The weakness
of our study is that anxiety was not examined specifically
for the type of dental treatment applied. Because of some
questions of the MDAS asking the experience of the spe-
cific dental interventions, despite the number is very low
and is similar between groups, participants who have not
dental experience may have affected the results of the
study. Surprisingly, finding no difference between FM
group and control group according to dental experience
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Table 3 Comparison of Fibromyalgia syndrome patients and control group in terms of anxiety and depression scale scores

FMN=63 Control N=50 p value
HAD anxiety median (minimum-maximum) 11 (2-23) 5(0-19) <0.001
HAD depression median (minimum-maximum) 9(3-21) 35(0-12) <0.001
MDAS median (minimum-maximum) 13 (5-25) 7 (5-18) <0.001

*Significance level p <0.05, FM, fibromyalgia syndrome; N, subject number; HAD, hospital anxiety and depression scale; MDAS, modified dental anxiety scale

Table 4 The dental experience of the participants in the
Fibromyalgia syndrome patients and control group

FMN=63 (%) Control N=50 (%)

Dental filling treatment 26 (41.3) 22 (44)
Tooth extraction 10(15.9) 3(6)
Dental prosthesis 12(19) 12 (24)
Dental root canal treatment 8(12.7) 3(6)
Dental bridge treatment 1(1.6) 3(6)
Dental veneer treatment 1(1.6) 24
Dental implant 3(4.8) 12
Non 5(79 8(16)
Orthodontic treatment 2(32) 0
Periodontal disease 0 102)
Tooth decay 1(1.6) 0

FM, fibromyalgia syndrome; N, subject number

may suggest that despite the anxiety FM patients suffer,
this condition does not prevent them to admit dentist.
However, this result does not change the fact that FM
patients experience more anxiety than non-FM patients.
This bias may be due to the fact that we did not accept
lack of dental experience as an exclusion criterion and
that the number of participants was not large enough to

represent FM patients and the control group in order to
examine the difference between groups in terms of dental
experience.

Although it was very difficult to find subjects to include
in the control group during the pandemic process, we did
not experience the same problem in finding patients with
FM. We liken this situation to the fact that the anxiety of
patients with FM does not prevent them from applying
to the dentist because of the pain and anxiety they expe-
rience. For this reason, we think that it may have been
easier to find patients with FM compared to the control
group during the pandemic process.

At the beginning of the study, we planned to include all
FM patients and volunteer controls who met the inclu-
sion criteria, within the period we determined, because
we predicted that the drop-out amount of the study
might be high due to the pandemic process. Although
there was a difference in the number of subjects between
the groups, since there was no significant difference
between the groups in terms of demographic data in
our pioneering statistical analysis, we included all FM
patients and volunteer controls that we could identify
who met the inclusion criteria in the statistical analysis.

Assessing the FM patients for orofacial pain and oral
complaints like xerostomia, glossodynia and dysgeusia

Table 5 Correlations between age, duration of complaints, Fibromyalgia syndrome severity, and scores of dental anxiety, anxiety and

depression scales in the Fibromyalgia syndrome patients

Age FM duration of FIQ HAD anxiety HAD depression
complaints
FM duration of complaints r 336"
p 007
FIQ r —.233 —.083
p 066 516
HAD anxiety r —.259* —.171 J40%*
p 040 182 .000
HAD depression r — 147 —.189 656** 892"
p 251 138 .000 .000
MDAS r —.162 —.190 381%* 607** 635**
p 204 137 002 .000 000

r, Spearman correlation coefficient; p, p value; **Significance level p <0.01; *Significance level p <0.05; FM, fibromyalgia syndrome; FIQ, fibromyalgia impact
questionnaire; HAD, hospital anxiety and depression scale; MDAS, modified dental anxiety scale
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is recommended (Balasubramaniam et al. 2007). It is
known that orofacial pain disorders and oral complaints
are common among FM patients (Jeon 2020). The preva-
lence of Temporomandibular joint (TM]) disorders was
reported 42% to 94% in FM patients (Jeon 2020). FM
patients may suffer xerostomia, glossodynia, and dysgeu-
sia. The incidence of xerostomia in FM patients varies
from 7 to 71% (Jeon 2020), where this proportion is 33%
for glossodynia (Jeon 2020). Dysgeusia is a taste disorder
and the frequency of dysgeusia among FM patients was
reported as 34.2% (Jeon 2020). In our study, we did not
find significant difference between FM patients and con-
trols in terms of TMJ pain and oral complaints. The rea-
son for this may be that such complaints are seen quite
frequently in the general population (Furness et al. 2013).

Dental anxiety is commonly measured by rating scales.
Previous studies using the MDAS and Dental Fear Scale
demonstrated that dental anxiety is common in Turkey
(Firat et al. 2006; Tunc et al. 2005). Firat et al. (Firat et al.
2006) reported the rate of dental anxiety among Turkish
people as 21,3%.

In a study conducted in the United Kingdom, the
MDAS value was reported as 10.39 + 5.36, and when the
cut-off value was > 19, the proportion of those with den-
tal phobia was 11.6% (Humphris et al. 2009). In some pre-
vious studies, prevalence of dental anxiety investigated
by MDAS was found 19.5% in Belfast, 8.8% in Jyvaskyla,
6.0% in Dubai (Humphris et al. 2000) and 12.0% in Nor-
way (Haugejorden and Klock 2000). Ilguy et al. (Ilgity
et al. 2005) reported the proportion of dental phobic
patients in Turkey, identified by MDAS was 8.8%. In our
study, the median MDAS value was as 7 in the control
group. However, this value was higher in the FM group
and was determined as 10. In our study, all of the dental
phobic patients were in the FM group and the proportion
was 15.87%. The absence of dental phobic patients in the
control group may be attributed to the low number of
participants in the control group, and the high rate in the
FM group can be interpreted as FM patients are prone
to dental anxiety. Similar to the literature, we found that
the presence of dental anxiety is higher in women than in
men (Humphris et al. 2009).

Studies have reported that depression and anxiety
scores are higher in FM patients than in controls (Alok
et al. 2011; Ucar et al. 2015). In our study, we found
higher HAD anxiety and HAD depression scores com-
pared to the control group. In addition, in these stud-
ies authors reported that depression and anxiety scores
were related to FM disease severity, as in our study, and
they reported that there was a significant high correla-
tion between them and the FIQ score (Alok et al. 2011;
Ucar et al. 2015). We also found significant positive cor-
relations between FIQ score and HAD anxiety and HAD
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depression scores. These results suggest that depression
and anxiety increase by the increasing disease activity.
In our study, HAD anxiety, HAD depression and FIQ
scores showed significant positive correlations in MDAS.
This result showed that dental anxiety was associated
with depression, anxiety and FM disease severity in FM
patients. This result suggests that depression and anxiety
increase as well as dental anxiety by the increasing FM
disease severity.

Conclusions

The frequency of dental anxiety may be higher in FM
patients than in non-FM patients. In addition, high FM
disease activity may increase dental anxiety. For this rea-
son, it seems important that dentists have a high aware-
ness of FM. Also, there is a need for future studies on
methods that will enable FM patients to be referred to
the dentist to cope with their dental anxiety.
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