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Background: Little is known about the chronicity of orofacial symptoms and how this influences the oral health-
related quality of life in juvenile idiopathic arthritis (JIA). Therefore, our objectives were to study the long-term changes
in self-reported orofacial symptoms, and to define the impact of orofacial symptoms on oral health-related quality of

Methods: At baseline (T0), 157 consecutive JIA patients <20 years completed a patient pain questionnaire that
incorporates domains related to the orofacial area. At the 2 year follow-up (T1), 113 patients completed the same
questionnaire (response rate 72%) in addition to the Child Perception’s Questionnaire; a validated 31-item

Results: At TO, 53% (60/113) of patients reported the presence of orofacial pain, and 36% (41/113) of patients reported
compromised orofacial function. At T1, 77% (46/60) of patients with pain at TO reported persistent pain, and 66% (27/41)
of patients with functional disability at TO reported persistent disability. Patients with orofacial symptoms reported a
significantly greater prevalence of negative impact of orofacial conditions on general quality of life and within the
domains of emotional and social well-being compared to asymptomatic patients.

Conclusion: Self-reported orofacial pain and functional disability were common findings in a cohort of JIA patients
followed over 2 years. These symptoms seem to persist over time in most patients, and have a significant negative
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Background

Involvement of the temporomandibular joint (TM]J) is a
common finding in patients with juvenile idiopathic
arthritis (JIA) [1, 2]. Long-term arthritis of the TM] may
lead to growth dependent deformation of the joint
components and reduced joint mobility, which in turn,
may lead to secondary compromise of TMJ function and
related muscular structures [3—7]. Arthritis-induced orofa-
cial signs and symptoms are common entities in JIA, and
are associated with young age at onset, long disease

* Correspondence: pstoustrup@odont.au.dk

>Section of Orthodontics, Department of Dentistry and Oral Health, Aarhus
University, Vennelyst Boulevard 9-11, 8000 Aarhus C, Denmark

Full list of author information is available at the end of the article

B BMC

duration, involvement of upper extremities, and polyarticu-
lar and systemic JIA subtypes [3, 8, 9]. Across the literature,
the reported prevalence of orofacial symptoms in JIA varies
greatly, possibly due to the differences in the included co-
hort characteristics, retrospective character of most studies,
and the type of questions asked [7].

Generally, there is a lack of knowledge of the
long-term chronicity of orofacial symptoms in JIA.
Although follow-up studies exist, the current knowledge
of JIA-induced orofacial symptoms mainly originates from
cross-sectional studies [4]. Long-term observational stud-
ies by Bakke et al. (15 year follow-up) and Engstrom et al.
(25 year follow-up) have outlined a high prevalence of
patients with persistent JIA-induced orofacial signs and
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symptoms [10, 11]. However, these studies represent
JIA cohorts from the pre-biologic era, which are
incomparable to the contemporary JIA cohorts re-
ceiving targeted therapy [12]. A small prevalence of
patients with persistent orofacial symptoms were
described in a 5-year follow-up study by Twilt et al.
in 2008 [13]. In support of that, a longitudinal study
by Zwir et al. from 2015 found a baseline prevalence
of orofacial symptoms of 29%, with a reduction to
12% at 1 year follow-up [14]. Therefore, only limited
knowledge is available on the long-term nature of
orofacial symptoms in contemporary JIA patients.
Additionally, little knowledge is available of the im-
pact of JIA-induced orofacial symptoms on quality of
life specifically related to the orofacial area. Previous
cross-sectional studies by Leksell et al. and Frid et
al. have focused on the association between
arthritis-induced orofacial symptoms and general
health-related quality of life using the Childhood
Health Assessment Questionnaire (CHAQ) and the
Child Health Questionnaires (CHQ) [9, 15, 16].
These questionnaires assess general impact of arth-
ritis and are not tools specifically designed to assess
the impact of orofacial dysfunction on parameters
related to oral health.

The purpose of this prospective observational
cohort-study was: 1) To study the long-term changes in
self-reported orofacial symptoms, 2) To study the impact
of orofacial symptoms on oral health-related quality of
life (OHRQOL). We hypothesized that the presence of
orofacial symptoms would have a significant impact on
the OHRQOL.

Methods

This prospective observational study was conducted at
the Section of Orthodontics, Department of Dentistry
and Oral Health, Aarhus University, Denmark in the
period between 2014 and 2017. Patients with JIA are re-
ferred to the Aarhus University orthodontic clinic from
all pediatric rheumatology hospital centers in Western
Denmark and are followed longitudinally regardless of
presence or absence of TM] arthritis. Therefore, the
entire cohort seen at the Section of Orthodontics is a
representation of the JIA population of Denmark. In
2014 and 2015, consecutive patients were invited to par-
ticipate in the study. Participants completed a self-report
questionnaire that assesses orofacial symptoms in JIA. In
2017, all patients from the baseline study were invited to
participate in a two-year follow-up survey. Inclusion
criteria were: 1) JIA-diagnosis according to the criteria
of the International League of Associations for Rheuma-
tology (ILAR) [17], 2) cognitively capable of understan-
ding and answering the questionnaires, 3) <20 years old
when completing the baseline questionnaire.
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The patient questionnaires

At baseline (T0), consecutive patients were asked to
complete a standardized patient questionnaire concerning
symptoms within the last 2 weeks. The questionnaire was
created in accordance with international consensus-based
recommendations for orofacial assessment in JIA [7], and in-
corporates the following domains: 1) orofacial pain frequency
assessed by a 5 point Likert scale (0 = “never”, 1 ="“less than
once a week”, 2 = “several times a week”, 3 = “several times a
day”, 4 = “all the time”); 2) orofacial pain intensity, for which
a 100 mm VAS was used (0 = “not affected”, 100 = “severely
affected”); 3) orofacial pain location, assessed by letting the
participant mark the area of pain on a diagram illustrating
the head and neck; 4) orofacial functional disability (100 mm
VAS, 0 = not affected, 100 = severely affected); and 5) charac-
teristics of orofacial symptoms, assessed by asking partici-
pants to mark off all the statements that were applicable to
them. To combine aspects of orofacial pain intensity and
frequency into one single outcome measure, we calculated a
composite pain index variable by multiplying pain frequency
and pain intensity with a score range between 0 and 400. In
addition, with reference to the pain intensity and frequency
for the 2 weeks subsequent to the study visit, we asked the
participants to assess their global pain score based on a
100 mm VAS (Endpoints: 0=no pain, 100 = worst imagi-
nable pain).

At follow-up (T1), the patients were asked to complete
the same questionnaire that they had completed at TO. In
addition, they were asked to complete a validated 31-item
questionnaire addressing OHRQOL (Child Perception’s
Questionnaire) [18]. The questionnaire includes two global
ratings: 1) Self-reported perception of own oral health sta-
tus, 2) The extent to which the orofacial conditions affect
the overall general quality of life. In addition, the question-
naire contains 29 questions related to general emotional
and social well-being (see online Additional file 1). Informa-
tion about medical treatment and TMJ arthritis-related
treatment between TO and T1 was collected from chart
files. The study was approved by the Danish Data Protec-
tion Agency (2016-051-000001, ID:665) and conducted in
agreement with Danish Health authority regulations on
questionnaire-based studies and chart-files studies; In-
formed and signed consent was provided by all participants
>15 years of age, and by their parents for participants below
age 15.

Statistics

Graphical display revealed that numerical variables (pain
intensity, pain index and functional disability) were
skewed and not normal distributed. All numerical and
categorical variables were analyzed using Wilcoxon’s
rank-sum tests for paired data variables and
Mann-Whitney tests for unpaired data. Chi-square tests
were used to assess changes in the prevalence of the
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specific characteristics of orofacial symptoms between
TO and T1. Agreement between the pain index compos-
ite variable (pain frequency x pain intensity) and patient
global pain score was calculated using the Bland-Altman
analysis [19]. Correlation coefficients were used to assess
the correlation between the pain index variable global
ratings of self-reported perception of own oral health
status and the impact of orofacial conditions on general
quality of life. The level of significance was 0.05. Statis-
tical analysis was conducted using the Stata 13 software
(StataCorp. 2013. Stata Statistical Software: Release 13.
College Station, TX: StataCorp LP)

Results

At TO, 157 eligible consecutive patients completed the
questionnaire. All 157 patients were invited to participate
in the two-year follow-up questionnaire survey. At T1
(mean 25 months, SD 3.1 months), 113 patients accepted
the invitation and repeated the questionnaire (response rate
72%). Only patients who completed the questionnaires at
both time points were included in the present study. The
characteristics of the 113 study patients are presented in
Table 1. The most frequent JIA subcategories with baseline
orofacial symptoms were oligo persistent JIA (48%) and
polyarticular JIA (39%). In addition, Table 1 displays the
treatments conducted between TO and T1. No significant
differences in mean age or disease duration at TO were seen
between patients with or without orofacial symptoms. A
baseline analysis showed no inter-group differences in the
reported symptoms between included patients who com-
pleted the questionnaires at both time-points and excluded
patients who only completed the baseline questionnaire.

General findings

At TO, 55% of patients (62/113) reported the presence of
orofacial symptoms and 45% of patients (51/113) were
asymptomatic (Fig. 1a). The majority of symptomatic pa-
tients experienced both pain and functional disability
(63%, 39/62). A smaller number of symptomatic patients
experienced pain only (34%, 21/62) or functional disabil-
ity only (3%, 2/62) (Fig. 1a).

At T1, 77% (48/62) of patients reported “persistent
symptoms” indicated by a report of symptoms at both
time points (T0 and T1). Between TO and T1, 27% (14/51)
of patients developed new symptoms; 7% (1/14) reported
functional disability only; 50% (7/14) reported pain only;
and 43% (6/14) reported both pain and functional disabil-
ity. Twenty-three percent (14/62) of patients with
symptoms at TO experienced a resolution of symptoms at
T1 (Fig. 1b).

Pain frequency
Orofacial pain frequencies for the different time-points
are displayed in Fig. 2a. At TO, 53% (60/113) of patients
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reported the presence of orofacial pain. Almost half of
patients with orofacial pain (29/60) reported pain on a
weekly basis. Seventy-seven percent (46/60) of patients
with pain at TO also reported pain at T1 (Fig. 1b).
Changes in pain frequency observed between TO and T1
were: 30% (14/46) reported less frequent pain at T1; 39%
(18/46) reported comparable pain frequency at TO and
T1; and 30% (14/46) reported more frequent pain at T1
(Fig. 2b). The remaining 23% (14/60) of patients with pain
at TO reported no pain at T1. There was no significant
difference in the reported TO pain frequencies between
the 14 patients who only experienced pain at TO, when
compared to the 46 patients with persistent pain com-
plaints. At T1, patients with persistent pain (1 =46) re-
ported significantly higher pain frequencies than patients
with newly developed pain between TO and T1 (n=13)
(Fig. 2a).

Pain intensity

A change in pain intensity between TO and T1 was
defined as a VAS scale difference > 13 mm in accordance
with the smallest detectable difference for average orofa-
cial pain reports, as previously described [6]. At TO, the
median and the inter-quartile ranges (IQR) between the
1st and 3rd quartiles for orofacial pain intensity was
33 mm (IQR=12-525 mm, n=60) (Fig. 3a). A
non-significant difference in pain-intensity was observed
between TO and T1 in patients with reports of persistent
pain. The change in pain intensity between TO and T1
for patients with persistent pain was as follows: 37% (17/
46) reported less intense pain at T1, 39% (18/46) re-
ported comparable pain intensity at TO and T1, and 24%
(11/46) reported more intense pain at T1. Fourteen pa-
tients with pain at TO reported no pain at T1. There was
no significant difference in the reported pain intensities
at TO, between the 14 patients with pain at TO only,
when compared to the 46 patients with pain complaints
at both TO and T1.

At T1, a non-significant higher median pain intensity
of 27 mm (IQR = 13-45 mm, #n = 46) was reported by pa-
tients with persistent pain when compared to the me-
dian pain intensity of 16 mm (IQR =12-38 mm, n = 13)
reported by patients with pain at T1 only (Fig. 3a).

Pain index

The correlation coefficient between the pain index
composite variable (pain frequency x pain intensity)
and patient global pain score was r=0.78 indicating
an acceptable validity of the pain index variable as a meas-
ure of the general pain perception of the patients.

At TO, the median orofacial patient pain index (n = 60)
was 435 (IQR=15-121, n=60) (Fig. 3b). At T1, a
non-significant higher median pain index of 50 (IQR = 13—
94) was reported by patients with persistent pain (7 = 46)
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Table 1 Patient Characteristics

Cohort characteristics Orofacial Orofacial
symptomatic  asymptomatic
group at TO  group at TO

Number 62 51

Mean age at baseline, years (sd) 146 (2.9) 139 (24)

JIA subcategories, number

Oligoarticular extended 4 1
Oligoarticular persistent 26 28
Polyarticular 27 17
Systemic 1 1
Psoriatic 3 4
Enthesitis related arthritis 0 0
Unknown 1 0
Disease duration
Mean years (sd) 74 (42) 6.6 (44)
<1 years 0 1
0-3 5 6
>3 57 44
TMJ-specific treatment in the follow-up period, number
Flat splint (night) 12 5
Flat splint (full time) 10 0
Distraction splint 4 6
Full fixed appliances 5 4
Previous full fixed appliances 12 9
Surgical osseous distraction 1 0
Activator 4 3
Intra articular TMJ steroid 3 0
Orofacial physiotherapy 8 0
Home Exercises 4 0
No treatment 12 25
Medical treatment in the follow-up period, number
NSAID 19 4
Methotrexate 27 16
Leflunomide 4 0
Systemic steroid 1 0
Biologics 26 16
No medication 36 38
Combination of two drugs 19 6
Combination of three drugs 3 1
Change in treatment during follow-up 21 15

Characteristics of study patients. TMJ: Temporomandibular joint

when compared to a median 16 (IQR = 12—45) pain index
reported by patients with pain at T1 only (n=13). No
significant changes in pain index values were observed
between TO and T1 in patients with persistent pain reports
(Fig. 3b).
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Pain location

Figure 4a illustrates the distribution of the orofacial pain
at TO. Patients with pain at TO only reported pain in
TMJ] and masseter muscle regions exclusively. In
contrast, patients with persistent pain reported a more
widespread pain distribution at TO, involving the tem-
poral, frontal and parietal regions. Multiregional pain
was reported by 46% (21/46) of patients with persistent
orofacial pain and by 7% (1/14) of patients with orofacial
pain at TO only. There was no change in the distribution
of pain locations seen between TO and T1 in patients
reporting persistent pain (Fig. 4b). Patients with persist-
ent pain (n=46) reported a significantly higher preva-
lence of masticatory muscle pain when compared to
patients who reported pain at T1 only (n = 13): All other
pain locations were involved to a comparable degree in
these two groups (Fig. 4b). Generally, the most involved
pain locations at both TO and T1 were the TM]J and the
masseter muscle regions.

Functional disability

At T0, the median level of VAS-reported functional disabil-
ity was 27 mm (IQR=17-46 mm, n=41) (Fig. 3c).
Ninety-five percent (39/41) of patients reporting TO func-
tional disability also reported orofacial pain (Fig. 1a). At T1,
a non-significant median level of functional disability of
32 mm (IQR =20-48 mm) was reported by patients with
persistent functional complaints (z=27/41) when com-
pared to a median of 46 mm (IQR = 24-54 mm, #n = 15) in
patients reporting functional disability at T1 only (Fig. 3c).
The non-significant changes in functional disability scores
between TO and T1 were as follows: 26% (7/27) reported
an improvement of orofacial functional disability between
TO and T1, 48% (13/27) reported the same level of orofacial
functional disability, and 26% (7/27) reported a worsening
of orofacial functional disability at T1. Ninety-three percent
(25/27) of patients reporting persistent orofacial function
disability also reported orofacial pain at both time points.

Symptoms

The characteristics of orofacial symptoms reported at TO
and T1 are displayed in Fig. 5. The majority of patients
reported pain when opening the mouth wide (63% at TO
and 56% at T1). Other frequent complaints were jaw
morning stiffness (40% at TO and 44% at T1), pain when
chewing (39% at TO and 37% at T1) as well as avoiding
hard or chewy foods (40% at TO and 37% at T1). No
significant differences were found in the distribution of
symptoms between TO and T1.

OHRQOL

The global rating of self-reported perception of own oral
health was significantly reduced in symptomatic as
compared to asymptomatic patients at T1 (Fig. 6a). A
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Baseline cohort characteristics

Patients included
inthe analysis
(n=113)

l J
[ ]

Changes in cohort characteristics

No symptoms Symptomsat
atTO (n=51) T0 (n=62)

| |

No symptoms at SymptomsatT0 No symptoms| |Symptomsat | | Symptomsat| |Nosymptoms
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Fig. 1 a Description of cohort baseline (T0) orofacial symptoms. b Changes in orofacial symptoms between baseline (TO) and the two-year

follow-up (T1)

subgroup analysis revealed that no significant differences
in self-reported perception of oral health were found be-
tween patients with persistent symptoms (TO and T1),
when compared to patients who only reported symp-
toms at T1. Asymptomatic patients and patients with
symptoms at TO only reported comparable perceptions
of oral health (Fig. 6a). A low correlation of r=0.32 was
found between the pain index variable and global rating
of self-reported perception of own oral health in patients
with symptoms at T1, indicating a limited association

between the severity of orofacial pain and the self-reported
rating of own orofacial health.

The impact of orofacial conditions on general quality
of life was significantly higher in patients reporting
symptoms as compared to asymptomatic patients at T1
(Fig. 6b). A subgroup analysis revealed a significant
difference in the impact of orofacial conditions on the
general quality of life in patients with persistent symp-
toms when compared to patients who only reported
symptoms at T1. Patients with orofacial symptoms at TO

a Pain frequencies b Changes in pain frequencies
between TO and T1
*
90% 7 — % of patients at TO with pain ‘,
80% - (n=60) More frequent
79% 7 W% of patients at T1 with pain | palnat T1 (n=14)
60% 1 at TO and T1 (n=46) - ’
50% - (
409: i ,i| W% of patients at T1 with pain ‘ Comparab_le
o at T1 only (n=13) p frequent painat
30% 1 | T1(n=18)
20% - ¥ TO pain (n=60) )
10% - ‘ Less frequent
0% - ‘ painatT1 (n=14)
Lessthan  Several Several Allthe time \ J
once aweek timesa timesaday (
week ‘ No more painat

Fig. 2 a Pain frequencies in patients with pain at baseline (n =60), pain at TO+ T1 at follow-up (1 =46) and, pain at follow-up only (n=13) *=
Subjects with persistent pain (TO +T1) reported significantly higher frequencies of pain than patients with pain at T1 only, b Changes in pain
frequencies between T0 and T1 in patients with pain at baseline (n=60)

on (n=14)
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Fig. 3 a VAS-scores of pain intensity (VAS 0-100 mm). b Pain index (pain frequency x pain intensity, range 0-400). ¢ Functional
disability (VAS 0-100 mm), in patients with pain at baseline (n=60), at TO and T1 at follow-up (n=46) and at follow-up only (n=13).
In 3abc, baseline represents the total group of patients with reports of symptoms. Follow-up represents two groups: 1) Patients with
pain (Fig. 3ab) or functional disability (3c) at both TO and T1), 2) patients with reports of pain (Fig. 3ab) or functional disability (3c) at

follow-up only

and no symptoms at T1 reported a significantly higher
impact of orofacial conditions on their quality of life
compared to patients who were asymptomatic at both
time points. Eighteen percent (11/62) of patients with
orofacial pain and/or functional disability at T1 reported
that the condition had “some” negative impact on the
overall quality of life. Six percent (4/62) of symptomatic
patients at T1 reported that the orofacial condition re-
duced their general quality of life “a lot” (1/62) and “very
much” (3/62). A moderate correlation of r=0.54 was
found between pain index values and the self-reported
impact of orofacial condition on general quality of life in
patients with symptoms at T1.

Emotional and social well-being

The impact of items related to emotional and social
well-being among patients with and without TMJ-arthritis
symptoms are presented in the online Additional file 1.

Patients with orofacial symptoms reported a significantly
greater prevalence of negative impact on questions related
to emotional and social well-being.

Discussion

To our knowledge, this is the most comprehensive longitu-
dinal study examining orofacial symptoms in JIA. The
objective of this study was to study the long-term changes
in self-reported orofacial symptoms and to study the impact
of orofacial symptoms on OHRQOL. The findings of this
study demonstrate: Orofacial symptoms are common find-
ings in patients with JIA, and they tend to persist with time.
Furthermore, the intensity, frequency and the characteris-
tics of orofacial symptoms do not change significantly over
time. The TMJ and masseter regions are the most frequent
orofacial areas affected, however, multiregional orofacial
pain was seen in a substantial number of patients with
persistent symptoms. Orofacial pain is associated with
functional disability in the majority of patients, and it is rare

a Baseline pain locations

Patients with
TO painonly

Patients with
TO+T1 pain

25 months
—

Fig. 4 a Distribution of orofacial pain at baseline among patients with TO pain only and patients with pain at TO and T1. b Distribution of
orofacial pain at follow-up among patients with pain at TO and T1 and patients with T1 pain only

b Follow-up pain locations

Patients with
T1 painonly

Patients with
TO+T1 pain
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Characteristics of orofacial symptoms

Fig. 5 Characteristics of orofacial symptoms in patients with orofacial pain and/or functional disability at TO (n=62) and T1 (n=62). No significant
difference in characteristics of orofacial symptoms between baseline and follow-up

% of symptomatic

patients at TO(n=62)
B % of symptomatic
patientsat T1(n=62)

Pain when Morning Jaw getting Pain when
chewing or chewy foods opening mouth stiffness in jaw stuck in opened talking for a
wide or closed long time

position

to see functional disability in the absence of orofacial pain.
We found that the pain index composite variable (pain fre-
quency x pain intensity) is an acceptable measure of patient
global pain perception. Patients with orofacial symptoms
reported a significantly higher negative impact of orofacial
conditions on general quality of life compared to asymp-
tomatic patients. Finally, patients with orofacial symptoms
reported a significant negative impact on emotional and so-
cial well-being.

This study found a high prevalence (55%) of JIA patients
with orofacial pain and dysfunction. This is in contrast to
a previous 5-year follow-up study by Twilt et al., who re-
ported a smaller prevalence of orofacial pain (13%) and
limited mandibular function (10%) [13]. In our study, 97%
(60/62) of symptomatic patients at TO experienced

orofacial pain and 77% (46/60) of these patients still re-
ported pain after 2 years (T1). This finding is in contrast
with Engstrom et al. who reported a higher prevalence of
orofacial symptoms over time in their 15 year follow-up
study [11]. In agreement with Frid et al. we found an in-
creased prevalence of orofacial symptoms in patients with
a polyarticular disease course [9].

The nature of the questionnaire used in this study
allowed for a comprehensive analysis of changes in
orofacial pain characteristics in JIA over time. In the
group experiencing pain at both T0 and T1, we did not
observe a specific pattern for changes in pain frequency
or pain intensity over time. The current literature lacks
information about orofacial pain frequency in JIA [4].
This study therefore contributes valuable information by
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Fig. 6 a Self-reported perception of own oral health. * = significantly reduced perception of own health in patients reporting symptoms as
compared to asymptomatic patients. b orofacial conditions” impact on general quality of life, in asymptomatic patients at TO and T1 (n =37),
symptomatic patients at TO only (n = 14), symptomatic patients at TO and T1 (n =48) and symptomatic patients at T1 only (n = 14). * = significant

b

Orofacial conditions’ impact on
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demonstrating that daily/weekly pain fluctuation is a
characteristic finding in JIA patients who report oro-
facial symptoms. Many patients experienced orofacial
symptoms during mastication and maximal mouth
opening maneuvers. However, when asked about pain
frequency, full-time symptoms were rarely reported, and
the majority did not experience orofacial symptoms
every day. From a clinical point of view, this is important
because it conflicts with existing standardized guidelines
on clinical orofacial assessment like the DC/TMD
criteria, which was not exclusively developed for JIA
[20]. A critical tenet of the DC/TMD criteria is the no-
tion that arthralgia, can only be established if pain on
palpation is present during the clinical examination [20].
Applied to a JIA population, this would mean an under
reporting of orofacial pain, since many patients only ex-
perience pain in conjunction with functional demands
like mastication. To capture the fluctuation of orofacial
pain in JIA, we introduced the pain index variable (pain
frequency x pain intensity). The acceptable agreement
between the pain index variable and the patient global
pain score of r=0.78 reveals that this may be a useful
variable to address the fluctuation of orofacial pain in
JIA. Interestingly, the reported TO and T1 median pain
index scores were surprisingly small considering the
range 0—400 of the pain index outcome measure.

In the present study, patients reporting persistent T1
pain reported more widespread pain distribution as well
as higher prevalence of multiregional pain compared to
those reporting pain at TO only. Notably, the locations
of the affected pain regions and the characteristics of
orofacial symptoms did not significantly change over
time in patients with persistent orofacial symptoms.

In this study, the presence of orofacial pain and/or
functional disability significantly impacted general health
related quality of life. This is in agreement with a previ-
ous study by Leksell et al. and Frid et al. [9, 15] but
contrasts with findings of Twilt et al. [13] who reported
no significant impact on general quality of life between
patients with and without TM]J involvement. However,
an only moderate association (r = 0.54) between the pain
index variable and the impact of an orofacial condition
on general quality of life demonstrates that a high level
of orofacial pain may not negatively impact general qua-
lity of life and vice versa.

Patients with persistent orofacial symptoms experi-
enced a greater impact on their general quality of life
compared to patients with symptoms at T1 only.
Although we do not have any information about pain
related symptoms between those two observation
points, this suggests that long-term symptoms impact
general quality of life to a greater degree than
short-term orofacial symptoms. Moreover, we also ob-
served that patients who only had symptoms at TO
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reported a significantly greater impact of orofacial
conditions on general quality of life at T1 when com-
pared to asymptomatic patients. This is an interesting
finding, and may indicate that previous orofacial
symptoms can impact general quality of life even after
symptoms have resolved. However, the present study
does not allow us to make firm conclusions in this
regard. Future work with a larger patient cohort stu-
died at more frequent time intervals could help to
clarify some of these findings.

In the present study, we used a validated questionnaire
to assess domains related to emotional and social
well-being [18]. This is the first study to assess oral
health related quality of life in JIA. We found that emo-
tional and social well-being were significantly reduced in
patients with orofacial symptoms. Currently no validated
OHRQOL questionnaire exists exclusively for use in JIA
which constitutes a limitation to the present study. The
questionnaire used, in the present study, has been
validated in non-JIA children and adolescence with
“orofacial conditions” (18). This warrants a future vali-
dation of OHRQOL questionnaires exclusively to the JIA
population.

Our cohort consisted of consecutively enrolled JIA
patients, from the entire JIA population in Denmark, thus
decreasing the risk for selection bias at TO. Although the
background cohort reflects the JIA population in Denmark,
it should be noted that there were no patients with
enthesitis-related arthritis and undifferentiated arthritis
completing the questionnaires at both time-points in the
present study. Furthermore, standardized questionnaires
were used assessing orofacial symptoms and OHRQOL,
thus minimizing the risk of information bias. There were
however some limitations to this study. The current data
does not contain information about presence/absence of
TMJ inflammation at the time the questionnaires were
completed; this would have been important information to
collect. However, this is likely of minor significance since
previous studies have revealed that the presence of orofacial
pain is a weak predictor of TM]J arthritis [4]. When inter-
preting symptoms, we typically attributed orofacial symp-
toms to previous TM]J arthritis leading to structural damage
and impaired TM]J function. However, orofacial symptoms
are also seen in non-inflammatory temporomandibular
disorders, a common finding in the general population, and
thus a potential confounder to the prevalence of symptoms
reported in this study [21]. Therefore, a general limitation
to the present study is the lack of a non-JIA control group
to reflect the frequency of orofacial symptoms and
OHRQOL in the background population. At this
point, no validated examination methods exist to dif-
ferentiate between “general temporomandibular disor-
ders” and JIA-induced orofacial conditions and that
constitute a limitation to the present study.
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In addition, the degree of fluctuation of orofacial
symptoms during the 25-month observation period is
unknown, since we only examined two time-points (TO
and T1). Therefore, the term “persistent symptoms” in
patients with reports of orofacial symptoms at both time
points is somewhat vague and does not accurately
characterize the degree of fluctuation or persistence of
symptoms between these time points.

Conclusion

Self-reported orofacial pain and functional disability
were common findings in a cohort of JIA patients
followed over 2 years. These symptoms seem to persist
over time in most patients, and significantly reduce
OHRQOL. Based on the findings of this study, we
strongly recommend incorporating a standardized orofa-
cial examination into the assessment of children diag-
nosed with JIA. A sudden reduction in TMJ function
and/or orofacial pain should prompt increase attention
and appropriate referral of the patient for further exam-
ination, and if necessary, initiation of treatment.

Additional file

Additional file 1: Prevalence of items impacting the OHRQOL among
patients with and without TMJ-arthritis symptoms. (DOCX 26 kb)

Abbreviations
JIA: Juvenile idiopathic arthritis; OHRQOL: Oral health-related quality of life;
TMJ: Temporomandibular joint

Acknowledgements

We thank the entire clinical team at the Section of Orthodontics, Aarhus
University, Denmark, for their help with the questionnaires. We thank Kasper
Dahl Kristensen for his help with the graphical display. We acknowledge the
important contribution of Professor Bernd Koos, Tubingen, Germany, in the
preparation of the patient questionnaire.

Availability of data and materials
All data generated and analysed during this study are included in this
published article and its supplementary information.

Authors’ contributions

PS, MT, TH, TKP and HR designed the study. Questionnaires were prepared
by PS, MT, TH, LS and HR HR and PS administred data collection, analyzed
data and created a draft for the manuscript. The data was available to all
authors throughout the study. All authors revised the results and the
manuscript and approved of the final version before submission.

Ethics approval and consent to participate

The study was approved by the Danish Data Protection Agency (2016-051-
000001, ID:665). In agreement with the rules of the Danish Health
Authorities, informed and signed consent was provided by all participants
215 years of age, and by their parents for participants below age 15.

Consent for publication
Signed consent was granted by participants 215 years of age or by their
parents for participants below age 15.

Competing interests
The authors declare that they have no competing interests.

Page 9 of 10

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Pediatrics, Aarhus University Hospital, Palle Juul-Jensens
Boulevard 121, 8200 Aarhus N, Denmark. “Department of Pediatrics, Division
of Rheumatology, Alberta Children’s Hospital, 2888 Shaganappi Trail NW,
Calgary, AB, Canada. *Division of Rheumatology, The Hospital for Sick
Children, 555 University Avenue, Toronto, ON, Canada. 4Department of Oral
and Maxillofacial Surgery, Aarhus University Hospital, Nerrebrogade 44, 8000
Aarhus C, Denmark. *Section of Orthodontics, Department of Dentistry and
Oral Health, Aarhus University, Vennelyst Boulevard 9-11, 8000 Aarhus C,
Denmark.

Received: 12 April 2018 Accepted: 13 June 2018
Published online: 13 July 2018

References

1. Kuseler A, Pedersen TK, Gelineck J, Herlin T. A 2 year followup study of
enhanced magnetic resonance imaging and clinical examination of the
temporomandibular joint in children with juvenile idiopathic arthritis. J
Rheumatol. 2005;32:162-9.

2. Weiss PF, Arabshahi B, Johnson A, Bilaniuk LT, Zarnow D, Cahill AM, et al. High
prevalence of temporomandibular joint arthritis at disease onset in children
with juvenile idiopathic arthritis, as detected by magnetic resonance imaging
but not by ultrasound. Arthritis Rheum. 2008;58:1189-96.

3. Cannizzaro E, Schroeder S, Muller LM, Kellenberger CJ, Saurenmann RK.
Temporomandibular joint involvement in children with juvenile idiopathic
arthritis. J Rheumatol. 2011;38:510-5.

4. Kristensen KD, Stoustrup P, Kuseler A, Pedersen TK, Twilt M, Herlin T. Clinical
predictors of temporomandibular joint arthritis in juvenile idiopathic arthritis: a
systematic literature review. Semin Arthritis Rheum. 2016;45:717-32.

5. Stoll ML, Sharpe T, Beukelman T, Good J, Young D, Cron RQ. Risk factors for
temporomandibular joint arthritis in children with juvenile idiopathic
arthritis. J Rheumatol. 2012;39:1880-7.

6. Stoustrup P, Kristensen KD, Verna C, Kuseler A, Herlin T, Pedersen TK.
Orofacial symptoms related to temporomandibular joint arthritis in juvenile
idiopathic arthritis: smallest detectable difference in self-reported pain
intensity. J Rheumatol. 2012,39:2352-8.

7. Stoustrup P, Twilt M, Spiegel L, Kristensen KD, Koos B, Pedersen TK, et al.
Clinical orofacial examination in juvenile idiopathic arthritis: international
consensus-based recommendations for monitoring patients in clinical
practice and research studies. J Rheumatol. 2017,44:326-33.

8. Cedstromer AL, Andlin-Sobocki A, Berntson L, Hedenberg-Magnusson B,
Dahlstrom L. Temporomandibular signs, symptoms, joint alterations and
disease activity in juvenile idiopathic arthritis — an observational study. Ped
Rheumatol Online J. 2013;11:37.

9. Frid P, Nordal E, Bovis F, Giancane G, Larheim TA, Rygg M, et al.
Temporomandibular joint involvement in association with quality of life,
disability, and high disease activity in juvenile idiopathic arthritis. Arthritis
Care Res. 2017;69:677-86.

10.  Bakke M, Zak M, Jensen BL, Pedersen FK, Kreiborg S. Orofacial pain, jaw
function, and temporomandibular disorders in women with a history of
juvenile chronic arthritis or persistent juvenile chronic arthritis. Oral Surg
Oral Med Oral Pathol Oral Radiol Endo. 2001;92:406-14.

11. Engstrom AL, Wanman A, Johansson A, Keshishian P, Forsberg M. Juvenile
arthritis and development of symptoms of temporomandibular disorders: a
15-year prospective cohort study. J Orofac Pain. 2007;21:120-6.

12. Beukelman T, Patkar NM, Saag KG, Tolleson-Rinehart S, Cron RQ, DeWitt EM,
et al. 2011 American College of Rheumatology recommendations for the
treatment of juvenile idiopathic arthritis: initiation and safety monitoring of
therapeutic agents for the treatment of arthritis and systemic features.
Arthritis Care Res. 2011,63:465-82.

13. Twilt M, Schulten AJ, Verschure F, Wisse L, Prahl-Andersen B, Suijlekom-Smit
LW. Long-term followup of temporomandibular joint involvement in
juvenile idiopathic arthritis. Arthritis Rheum. 2008;59:546-52.

14, Zwir LM, Terreri MT, Sousa SA, Fernandes AR, Guimaraes AS, Hilario MO. Are
temporomandibular joint signs and symptoms associated with magnetic
resonance imaging findings in juvenile idiopathic arthritis patients? A
longitudinal study. Clin Rheumatol. 2015;34:2057-63.


https://doi.org/10.1186/s12969-018-0259-4

Rahimi et al. Pediatric Rheumatology (2018) 16:47

20.

Leksell E, Erberg M, Magnusson B, Hedenberg-Magnusson B. Orofacial pain
and dysfunction in children with juvenile idiopathic arthritis: a case-control
study. Scand J Rheumatol. 2012;41:375-8.

Ruperto N, Ravelli A, Pistorio A, Malattia C, Cavuto S, Gado-West L, et al.
Cross-cultural adaptation and psychometric evaluation of the childhood
health assessment questionnaire (CHAQ) and the child health questionnaire
(CHQ) in 32 countries. Review of the general methodology Clin Exp
Rheumatol. 2001;19:51-9.

Petty RE, Southwood TR, Baum J, Bhettay E, Glass DN, Manners P, et al.
Revision of the proposed classification criteria for juvenile idiopathic
arthritis: Durban, 1997. J Rheumatol. 1998;25:1991-4.

Jokovic A, Locker D, Stephens M, Kenny D, Tompson B, Guyatt G. Validity
and reliability of a questionnaire for measuring child oral-health-related
quality of life. J Dent Res. 2002;81:459-63.

Bland JM, Altman DG. Statistical methods for assessing agreement between
two methods of clinical measurement. Lancet. 1986;1:307-10.

Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, Goulet JP, et al.
Diagnostic criteria for temporomandibular disorders (DC/TMD) for clinical
and research applications: recommendations of the international RDC/TMD
consortium network and orofacial pain special interest group. J Oral Facial
Pain Headache. 2014;28:6-27.

@stensjo V, Moen K, Storesund T, Rosén A. Prevalence of painful
temporomandibular disorders and correlation to lifestyle factors among
adolescents in Norway. Pain Res Manag, 2017;2164825.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

o fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

o gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	The patient questionnaires
	Statistics

	Results
	General findings
	Pain frequency
	Pain intensity
	Pain index
	Pain location
	Functional disability
	Symptoms
	OHRQOL
	Emotional and social well-being

	Discussion
	Conclusion
	Additional file
	Abbreviations
	Acknowledgements
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

