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ABSTRACT

Background: In order to understand the psychological aspects of chronic pain, it is important to consider the relationships be-
tween pain and psychosocial factors in patients with chronic pain. While psychosocial factors are known to affect pain intensity
in temporomandibular disorders, few studies have evaluated them in patients with other types of chronic orofacial pain.
Objective: The purpose of the present study was to evaluate the relationships between pain intensity and patient characteristics,
diagnostic categories and psychosocial factors in chronic non-nociceptive orofacial pain patients.

Methods: In a retrospective, cross-sectional study, we collected information from the medical records of 123 patients with
chronic non-nociceptive orofacial pain. Pain intensity was measured using the Brief Pain Inventory (BPI) total score. Analysis
of the correlations among the variables revealed several strong correlations. Principal component analysis identified two com-
ponents: the psychological distress and self-efficacy/quality of life (QOL) components. Multiple linear regression analyses of the
overall study population and each ICOP pain category were also performed.

Results: In the overall sample, higher BPI scores were significantly associated with a greater psychological distress component
and lower self-efficacy/QOL component. The pain category was not a significant predictor of the BPI score. In the subgroup anal-
yses, both components were significant predictors of the BPI score in myofascial orofacial pain; whereas, only the self-efficacy/
QOL component was in idiopathic orofacial pain.

Conclusion: The results indicated that pain intensity in chronic non-nociceptive orofacial pain is related to the self-efficacy/
QOL psychosocial factor component. These findings suggest that assessing psychosocial factors may be clinically important for
the diagnosis and treatment of chronic orofacial pain.

1 | Introduction the most frequently observed type of pain, nociceptive pain,

is thought to be triggered by the acute stimulation of noci-
Orofacial pain is defined as a form of frequent pain experi- ceptors by various oral stimuli [2]. Nociceptive pain initially
enced in the face and/or oral cavity [1]. In the orofacial region, arises as acute pain, but is self-limiting and restricted to a
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specific period of time [3]. However, when pain persists be-
yond the healing of the injured tissue and the resolution of the
associated inflammatory processes, it is considered chronic.
Chronic pain is defined as pain that persists or recurs for more
than 3months [4]. Chronic pain is considered to be affected
by certain sociopsychological conditions and vice versa [5]. A
large-scale study by Macfarlane et al. [6] reported a prevalence
of facial pain in the UK of 1.9%, of which 48% was chronic,
suggesting that orofacial pain becomes chronic at a relatively
high rate.

In order to understand the psychological aspects of chronic pain
and to treat them more appropriately, it is important to con-
sider patients’ psychosocial factors. Many studies on the rela-
tionships between chronic pain and psychosocial factors have
been reported [7-9], and there have also been many studies of
orofacial pain, but most of these examined patients with tem-
poromandibular joint disorder (TMD) [10-12]. However, few
studies have evaluated these relationships in patients with other
types of chronic orofacial pain. Furthermore, we considered
that the relationships between pain intensity and psychosocial
factors differ between chronic nociceptive pain and other types
of chronic pain.

At our facility, all patients with orofacial pain undergo an
assessment of pain intensity using the Brief Pain Inventory.
Additionally, the following instruments are used to as-
sess various psychosocial factors, including pain-related
life disorders, at the initial visit as part of patients’ medical
treatment: the Hospital Anxiety and Depression Scale, Pain
Catastrophizing Scale, Pain Self-Efficacy Questionnaire, Pain
Disability Assessment Scale, EuroQoL 5-Dimensions and
Athens Insomnia Scale. Consequently, a substantial body of
data concerning pain intensity and psychosocial factors, in-
cluding pain-related life disorders, in patients with orofacial
pain has been amassed.

Therefore, the purpose of the present study was to evaluate
the relationships between pain intensity and diagnostic cate-
gory, the examined patient characteristics, and psychosocial
factors in chronic non-nociceptive orofacial pain patients.
The International Classification of Orofacial Pain (ICOP) cri-
teria [13] were used as diagnostic categories. Orofacial pain
attributed to disorders of dentoalveolar and anatomically re-
lated structures, myofascial orofacial pain and TMJ pain, as
categorised by the ICOP criteria, were classified as nociceptive
pain [14]. However, it has been suggested that myofascial pain
may develop nociplastic features when it becomes chronic
[15, 16]. Therefore, patients with myofascial orofacial pain,
orofacial pain attributed to lesions or disease of the cranial
nerves, and idiopathic orofacial pain were included as subjects
in the present study.

2 | Methods
2.1 | Subjects
This was a retrospective observational cross-sectional study. We

studied patients who visited our facility complaining of orofacial
pain between January 2019 and December 2023. All patients

consented to the use of their individual anonymized data for re-
search purposes. The patients’ diagnoses were determined using
the diagnostic criteria developed by the ICOP [13], which are as
follows:

Category 1: Orofacial pain attributed to
disorders of dentoalveolar and
anatomically related structures
Explanation: Pain caused by disease,
injury, or abnormal functioning of the
tooth pulp, periodontium, gingiva(e),
oral mucosa, salivary glands or
jawbone tissue or pain arising from
normal functioning of the tooth pulp
signalling risk of tooth damage

Category 2: Myofascial orofacial pain
Explanation: Pain localised to
the masticatory muscles, with or

without functional impairment

Category 3: Temporomandibular joint (TMJ) pain
Explanation: Pain localised to the
TMJ, occurring at rest or during

jaw movement or palpation

Category 4: Orofacial pain attributed to lesions
or disease of the cranial nerves
Explanation: Pain localised in the
distribution area of one of the sensory
cranial nerves (i.e., the trigeminal
or glossopharyngeal nerve) with
a history of trauma or disease

known to cause nerve injury

Category 5: Orofacial pain resembling the
presentation of a primary headache
Explanation: Pain in the orofacial
area, resembling one of the types
of primary headache in pain
character, duration and intensity
with or without the associated
symptoms of this headache type, but
without a concomitant headache

Idiopathic orofacial pain
Explanation: Unilateral or bilateral
intraoral or facial pain in the
distribution(s) of one or more
branches of the trigeminal nerve(s)
for which the aetiology is unknown

Category 6:

Category 7: Psychosocial assessment of
patients with orofacial pain

Explanation: Not applicable

The examination and diagnosis of patients were performed by
dentists specialising in orofacial pain at our hospital's pain cen-
ter. As the ICOP was published in 2020, for patients evaluated
prior to its publication, the ICOP criteria codes were retrospec-
tively applied to their diagnoses, based on information obtained
from their medical records.
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The subjects of the present study were screened using the fol-
lowing criteria:

2.1.1 | Inclusion Criteria

« 20years old or older
« Pain in the orofacial region lasting more than 3 months

« Cooperated fully and was able to complete all of the ques-
tionnaires used to assess pain intensity and psychosocial
factors, including pain-related life disorders

2.1.2 | Exclusion Criteria

 Nociceptive pain

« Major diseases, such as cancer, affecting the oral or maxil-
lofacial region

+ Major surgery within 6 months

« Critical mental disorders, such as bipolar disorder or
depression

2.2 | Outcomes
2.2.1 | Primary Outcomes

The primary outcomes were to evaluate the relationships be-
tween pain intensity and patient background factors (sex, age
and duration of pain), diagnostic categories and psychosocial
factors in patients with orofacial pain.

2.2.2 | Secondary Outcomes

The secondary outcomes were to evaluate the relationships be-
tween pain intensity and patient background factors (sex, age
and duration of pain) and psychosocial factors within each di-
agnostic category.

2.3 | Measures

Age, sex, the duration of the current pain, and the diagnosis
were obtained from the patients’ medical records as patient
characteristics. Data regarding pain intensity and psychoso-
cial factors, including pain-related life disorders, were ob-
tained from the questionnaire completed by each patient at
their initial visit. The questionnaire was a self-administered,
multiple-choice questionnaire composed of the following
seven items:

2.3.1 | Brief Pain Inventory (BPI)
On a scale of 0 (no pain) to 10 (worst pain imaginable), the pa-

tients were asked to indicate the most appropriate pain level
for each of the following four items: the most intense pain level

experienced in the past 24 h, the weakest pain level experienced
in the past 24 h, the average pain level experienced in the past
24h, and their current pain level [17]. The total score for these
four items was used as the BPI total score.

2.3.2 | Pain Disability Assessment Scale (PDAS)

The PDAS assesses the degree to which pain interferes with
various activities of daily living and is a tool for assessing
pain-related life disability. It is commonly used to evaluate
the characteristics of pain without specifically limiting the
area affected by the pain [18]. It consists of 20 items, which
are assessed on a 4-point scale, from 0 (no difficulty in per-
forming activity) to 3 (unable to perform activity because it
is too painful) for each item. The total score ranges from 0 to
60, with higher scores indicating more severe pain-related life
disorders.

2.3.3 | Hospital Anxiety and Depression Scale (HADS)

The HADS assesses patients’ psychological state regarding anx-
iety and depression [19]. The questionnaire consists of seven
items related to anxiety and seven items related to depression.
Each item is rated on a scale of 0 to 3, resulting in a maximum
total score of 21 for both anxiety and depression, with higher
scores indicating greater severity.

2.3.4 | Pain Catastrophizing Scale (PCS)

The PCS assesses the extent to which patients catastrophize
about their pain [20]. The questionnaire consists of 13 items,
each of which includes three subscales: rumination, magnifi-
cation and helplessness. Each item is rated on a 5-point scale
ranging from 0 (not at all) to 4 (all the time). Scoring involves
summing all of the item scores and calculating a total score,
which ranges from 0 to 52. The higher the score, the more cata-
strophic the patient views their pain.

2.3.5 | Pain Self-Efficacy Questionnaire (PSEQ)

The PSEQ assesses how confident a person is that they can do
various activities at present, despite the pain they are experienc-
ing [21]. The questionnaire consists of 10 items, each of which
includes three subscales. The three subscales are each rated on
a 7-point scale, ranging from 0 (not at all confident) to 6 (com-
pletely confident). Scoring involves summing all of the item
scores to generate a total score, which ranges from 0 to 60, with
higher scores indicating higher levels of self-efficacy.

2.3.6 | EuroQoL 5-Dimensions (EQ-5D)

The EQ-5D health utility score is computed by converting the
responses to the five items of the EQ-5D questionnaire (i.e.,
questions regarding mobility, self-care, usual activities, pain
and discomfort and anxiety and depression) to one summary
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value. This calculation is done with country-specific value sets.
A value set for Japan is available [22].

2.3.7 | Athens Insomnia Scale (AIS)

The AIS assesses the degree of insomnia using diagnostic cri-
teria established by the International Classification of Diseases
(ICD-10) [23]. The eight-item questionnaire assesses sleep onset,
nighttime and early morning awakening, sleep duration, sleep
quality, the frequency and duration of complaints, distress
caused by experiencing insomnia and interference with daily
functioning. Scoring involves summing all of the item scores
and calculating a total score, which ranges from 0 to 24. The
higher the score, the more severe the insomnia.

2.4 | Data Analysis

Statistical analyses were performed for the patient characteris-
tics (age, sex, duration of pain and ICOP criteria) and for pain
intensity and the PDAS, HADS (anxiety), HADS (depression),
PCS, PSEQ, EQ-5D and AIS scores. Spearman'’s rank correla-
tion analysis (two-tailed) was used to determine the correlations
between the variables. Multicollinearity and singularity are
potential problems that can affect a correlation matrix when
variables are too strongly correlated. We first summarised the
subjects’ characteristics and examined bivariate relationships
using Spearman’s rank correlation coefficients (two-tailed).
As several psychosocial variables showed moderate-to-high
intercorrelations (Irl> 0.5, with two pairs >0.7), we evaluated
the suitability of dimension reduction using the Kaiser-Meyer-
Olkin (KMO) measure and Bartlett's test of sphericity. Both in-
dices supported factorability; therefore, we conducted principal
component analysis (PCA) of seven psychosocial measures (the
HADS-A, HADS-D, AIS, PCS, PDAS, PSEQ and EQ-5D). Two
components were identified, the psychological distress compo-
nent (comprising the HADS-A, HADS-D, AIS, PCS and PDAS)
and the self-efficacy/QOL component (comprising the PSEQ and
EQ-5D). Component scores were computed (using the regression
method) for the subsequent modelling.

Multiple linear regression was then performed, with the BPI
total score used as the dependent variable. The primary model
for the overall study population included age, sex, pain duration,
the psychological distress component, the self-efficacy/QOL
component, and the ICOP pain category (dummy-coded with
myofascial orofacial pain as the reference). To explore diagnosis-
specific patterns, separate models were estimated within each
ICOP category (myofascial, idiopathic and cranial-nerve lesion
pain). Multicollinearity was assessed using tolerance and the
variance inflation factor (VIF); all VIF values were <2, indicat-
ing no multicollinearity. Missing data were handled by listwise
deletion. All analyses were conducted in SPSS version 20, and
p-values <0.05 were considered significant.

2.5 | Ethics

Ethical approval for the present study was granted by the insti-
tutional ethics committee (K1907-041).

3 | Results
3.1 | Subjects

There were 190 patients who visited our facility complaining of
orofacial pain between January 2019 and December 2023. Of
them, 67 patients were excluded from the present study because
they were less than 20years old; had nociceptive and/or inflam-
matory pain, such as temporomandibular joint pain; or pain
lasting less than 3months. Therefore, the number of subjects
included in the present study was 123 (Figure 1). The character-
istics of the subjects are shown in Table 1. The subjects ranged
in age from 20 to 90years (mean age: 56.2 +16.3years) and con-
sisted of 31 males and 92 females. The median duration of their
pain was 12months. The numbers and percentages of subjects
in each ICOP criteria are shown in Table 2. Idiopathic orofacial
pain was the most common type of pain (51 subjects, 41.4%), fol-
lowed by myofascial orofacial pain (44 subjects, 35.8%). None of
the subjects had orofacial pain caused by disorders of dentoalve-
olar or anatomically related structures or temporomandibular
joint pain because such patients were excluded from the present
study. None of the patients had presentations resembling pri-
mary headaches.

3.2 | Relationships Between Pain Intensity
and Other Variables

3.2.1 | Primary Outcomes

The results of the correlation analysis are shown in Table 3. Pain
intensity, as measured by the BPI total score, was positively cor-
related with the PDAS (r=0.570, p <0.0001), HADS (depression)
(r=0.269, p=0.037), and PCS (r=0.450, p<0.0001) scores and
negatively correlated with the PSEQ (r=—0.450, p <0.0001) and
EQ-5D (r=-0.586, p<0.0001) scores. However, pain intensity
was not related to age, the duration of pain or the HADS (anxi-
ety) or AIS score.

The results of the multiple regression analysis of the over-
all study population are shown in Table 4. In the regression
model in which the BPI total score was used as the depen-
dent variable (R?=0.483), both the psychological distress

Orofacial pain
(n=190)

Excluded (n=67)

- <3 months (n=43)

- Age (n=2)

- Nociceptive pain (n=9)

- Not classifiable (n=6)

- Critical mental disorders, such as bipolar disorder
or depression (n=2)

- Major diseases, such as cancer, affecting the oral or
maxillofacial region (n=0)

- Major surgery within 6 months (n=0)

- Not available (n=5)

Total analyzed
(n=123)

FIGURE1 | Participant recruitment process.
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TABLE 1 | Descriptive statistics for patient characteristics, pain
intensity and various clinical assessments.

Patient characteristics

Age, years, mean 56.2(16.3)
(SD)
Sex, n (%) (female/ 92 (74.8%)/31 (25.2%)
male)
Median (quartiles) Mean (SD)
Duration of current 12.0 (6.0-28.0) 30.5 (47.5)
complaints, months
Pain intensity
Highest BPI in the 5.0 (3.0-8.0) 5.4 (2.5)
last 24h
Lowest BPI in the 2.0 (1.0-3.0) 2.3(2.2)
last 24h
Mean BPI 4.0 (3.0-6.0) 4.4(2.3)
Current BPI 3.5(2.0-6.0) 4.1(2.5)
BPI total score 14.5 (10.0-22.0) 16.2 (8.6)
Clinical assessments
PDAS 16.0 (5.0-24.0) 16.7 (12.9)
HADS anxiety 6.0 (3.5-8.0) 6.2 (4.1)
HADS depression 5.5(3.0-9.0) 6.2 (4.5)
PCS 30.5 (24.0-38.0) 30.4(10.2)
PSEQ 33.0 (22.0-43.0) 32.1(15.0)
EQ-5D 0.7 (0.6-0.8) 0.6 (0.2)
AIS 6.0 (3.5-11.0) 7.8 (5.2)

Abbreviations: AIS, Athens Insomnia Scale; BPI, Brief Pain Inventory; EQ-5D,
EuroQol 5-Dimensions; HADS, Hospital Anxiety and Depression Scale; PCS,
Pain Catastrophizing Scale; PDAS, Pain Disability Assessment Scale; PSEQ,
Pain Self-Efficacy Questionnaire.

component (B=1.99, 95% confidence interval [CI]: 0.04-3.94,
p=0.046) and the self-efficacy/QOL component (B =5.29, 95%
CI: 3.24-7.35, p<0.001) were identified as significant predic-
tors of the BPI total score, whereas the ICOP pain category
was not.

3.2.2 | Secondary Outcomes

To further examine diagnosis-specific associations, separate
models were analysed for each ICOP category (Table 5). In the
myofascial orofacial pain group (n=22), both the psychologi-
cal distress component (B=2.98, p=0.028) and self-efficacy/
QOL component (B=5.35, p=0.001) were found to be signifi-
cant predictors of the BPI total score. In the idiopathic orofa-
cial pain group (n=25), only the self-efficacy/QOL component
was shown to be a significant predictor of the BPI total score
(B=5.97, p<0.001). In the cranial-nerve lesion group (n=7),
neither component reached statistical significance.

TABLE 2 | Diagnostic categories based on the ICOP criteria.

Study
sample
(n=123) Percent
1 Orofacial pain attributed to 0 0.0
disorders of dentoalveolar
and anatomically
related structures
2 Myofascial orofacial pain 44 35.8
3 Temporomandibular 0 0.0
joint (TMJ) pain
4 Orofacial pain attributed 28 22.8
to lesions or disease of
the cranial nerves
5 Orofacial pain resembling 0 0.0
the presentation of a
primary headache
6 Idiopathic orofacial pain 51 41.4

Abbreviation: ICOP, the International Classification of Orofacial Pain.

All models satisfied the assumptions regarding the indepen-
dence of residuals, and no evidence of multicollinearity (all VIF
<2) or undue influence from extreme cases was found.

4 | Discussion

Painful TMD is the most commonly studied type of pain in the
orofacial region [10-12]. However, TMJ pain, which is a type of
TMD, was excluded from the present study. TMJ pain has been
reported to be inflammatory in nature [24] and is classified as a
form of nociceptive pain [14]. Inflammatory pain is described as
being due to increased sensitivity of perceptual and emotional
responses to harmful stimuli caused by tissue injury-related in-
flammatory reactions, and it is categorised as one of the most
representative subtypes of nociceptive pain [25]. On the other
hand, Safieh-Garabedian et al. [26] reported that chronic in-
flammation following a nerve injury may promote neuropathic
pain. However, to the best of our knowledge, there have not
been any reports that TMJ inflammation directly causes neu-
ropathic pain. For the reasons given above, TMJ pain, which
was distinguished from myofascial orofacial pain based on the
ICOP criteria, was excluded from the present study.

On the other hand, chronic myofascial orofacial pain was in-
cluded in the present study. Myofascial pain is generally consid-
ered to be caused by the activation of nociceptors, for example
due to a muscle injury, hypertonicity, or inflammation, and
thus, is regarded as a type of nociceptive pain. However, it has
been suggested that in chronic cases, especially when the pain
persists despite tissue healing and the absence of ongoing noci-
ceptor activation, myofascial pain may involve central sensiti-
zation and be classified as nociplastic pain [27]. Consistent with
this finding, it has been suggested that myofascial pain may de-
velop nociplastic features when it becomes chronic [15, 16].
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TABLE 3 | Correlations between variables.

BPI
total Duration
score Age of pain PDAS HADS-A

HADS-D PCS PSEQ EQ-5D AIS

BPI total 0.130 -0.079 0.570** 0.118
score

Age — 0.044 0.147 —0.102

Duration of — 0.016 0.176
pain

PDAS — 0.308*
HADS-A —
HADS-D

PCS

PSEQ

EQ-5D

AIS

0.269* 0.450**  —0.450**  —0.586** 0.208

—0.087 —0.009 -0.003 0.016 —0.036
0.170 —0.039 —0.089 0.016 0.000

0.419** 0.303*  —0.574**  —0.644** 0.314*
0.733%* 0.307*  —0.382**  —0.446**  0.500**
— 0.336**  —0.592**  —0.612** 0.542%*
— —0.403**  —0.400** 0.186
— 0.758** —0.485%*
— —0.457**

Note: *p<0.05, **p<0.01.

Abbreviations: AIS, Athens Insomnia Scale; BPI, Brief Pain Inventory; EQ-5D, EuroQol 5-Dimensions; HADS, Hospital Anxiety and Depression Scale; PCS, Pain
Catastrophizing Scale; PDAS, Pain Disability Assessment Scale; PSEQ, Pain Self-Efficacy Questionnaire.

TABLE 4 | Multiple linear regression of the associations between TABLE 5 | Multivariate linear regression analysis of predictors of
the BPI total score and various clinical assessments. pain intensity in each diagnostic category.
Variables B 95% CI p Variables B 95% CI P
Constant 13.724  10.645-16.802 <0.001 A. Myofascial orofacial pain (n =22)

Psychological distress 1.988 0.036-3.939 0.046
component

Self-efficacy/QOL 5.292 3.237-7.346 <0.001
component
Idiopathic orofacial 2.977 —1.355-7.309 0.174

pain (vs. myofascial
orofacial pain)

Orofacial pain 4.616  —1.502-10.734 0.136
attributed to lesions or

disease of the cranial

nerves (vs. myofascial

orofacial pain)

Note: Adjusted R>=0.483. The psychological distress component was comprised
of the HADS-A, HADS-D, AIS, PCS and PDAS. The self-efficacy/QOL
component was comprised of the PSEQ and EQ-5D.

Therefore, our results may differ from previous studies that
investigated painful TMD cases involving both TMJ pain and
myofascial orofacial pain. In patients with TMD, the associ-
ation between pain and catastrophizing was reported to be a
predictor of poor prognosis. Furthermore, although pain in-
tensity in TMD was reported to be significantly associated
with sleep disturbance [28, 29], no strong relationship between
pain intensity and sleep disturbance was found in our study.

Constant 13.487 10.373-16.602 <0.001
Psychological 2.984 0.364-5.604 0.028
distress

component

Self-efficacy/ 5.347 2.459-8.235 0.001
QOL component

B. Orofacial pain attributed to lesions or disease of the
cranial nerves (n=7)

Constant 22.706 14.026-31.386 0.002
Psychological 4.116 —5.559-13.792 0.303
distress

component

Self-efficacy/ —7.223 —21.304-6.857 0.227
QOL component

C. Idiopathic orofacial pain (n =25)

Constant 16.858 13.933-19.784 <0.001
Psychological 0.302 —2.781-3.385 0.841
distress

component

Self-efficacy/ 5.972 3.011-8.934 <0.001
QOL component

It seems reasonable that TMD is related to sleep disturbance

b b . . . £ b h Note: The psychological distress component was comprised of the HADS-A,
ecause nocturnal bruxism is a major cause of TMD, but the HADS-D, AIS, PCS and PDAS. The self-efficacy/QOL component was

finding that non-nociceptive orofacial pain is not strongly = comprised of the PSEQ and EQ-5D.
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related to sleep disturbance represents a significant difference
from the pain caused by TMD.

The most prevalent type of chronic pain is lower back pain, which
is a common issue in primary care. Lower back pain is a typical
form of chronic pain, but it has been reported that most patients
have non-organic lower back pain with no specific nociceptive
source identified [30], and such pain is considered to be non-
nociceptive and may lead to a decline in the ability to perform ac-
tivities of daily living [7-9]. Therefore, research on chronic pain
has been driven by research on lower back pain. Chronic lower
back pain reduces patients' quality of life and causes adverse ef-
fects, such as insomnia, anxiety, depression and decreased phys-
ical activity, and these biopsychosocial effects have economic
consequences and are treated as social problems [31]. A previous
study indicated that patients with chronic lower back pain who
have a reduced sense of life control, mood disturbances, nega-
tive pain self-efficacy, high anxiety levels and/or mental health
disorders, and/or who engage in catastrophizing tend to not re-
spond well to treatment [32]. The tendency towards lower pain
self-efficacy is consistent with the findings we obtained in pa-
tients with chronic orofacial pain. The evaluation of psychosocial
problems is useful for identifying patients with a poor prognosis.
Questionnaires, such as the PDAS, HADS, PCS, PSEQ, EQ-5D
and AIS, are the tools most commonly used for assessing the psy-
chosocial problems associated with back pain. These scales have
been used extensively in the field of lower back pain. Since these
scales have been validated with respect to lower back pain, we
also used them for the present study.

The results of the present study showed that pain intensity in
patients with chronic orofacial pain was strongly associated with
the self-efficacy/QOL component, which was composed of the
PSEQ and EQ-5D. Low PSEQ and EQ-5D scores suggest that
patients with stronger chronic orofacial pain have lower pain
self-efficacy, meaning less confidence in their ability to carry
out daily activities, and a worse health-related quality of life. The
EQ-5D was reported to be related to symptoms of chronic pain
[33]. This can be interpreted as indicating that PSEQ and EQ-5D
scores are reduced by orofacial pain. In other words, this may in
part reflect a loss of confidence in one's ability to carry out daily
activities or an increased awareness of declining health as a con-
sequence of orofacial pain. Furthermore, in the present study,
the psychological distress component was also shown to be a sig-
nificant, but weak, independent predictor of pain intensity. Since
the psychological distress component was composed of anxiety
(HADS-A), depression (HADS-D), insomnia (AIS), catastrophic
thinking (PCS) and the impairment of activities of daily living
(PDAS), the psychological distress component may be a predic-
tor of orofacial pain, while changes in these variables may be
brought about by orofacial pain itself and/or its symptoms, such
as catastrophic thinking and sleep disturbance. However, as the
results were obtained from a cross-sectional study, causal infer-
ences cannot be drawn. It remains plausible that pain intensity
may influence these psychological and functional domains, or
that bidirectional relationships exist between them.

On the other hand, psychosocial factors, such as socioeco-
nomic status, traumatic life events, social support and an
inability to work, have also been reported to influence pain
intensity, particularly in chronic orofacial pain [34, 35]. These

findings suggest that psychosocial factors may play a signifi-
cant role in shaping pain experiences. Moreover, this has po-
tential clinical relevance, as modifying psychosocial factors
through psychological interventions or cognitive-behavioural
therapy may contribute to pain reduction, as demonstrated in
previous studies [36-39].

The present study had the following limitations. The first is
that the target population was the outpatients of a simple fa-
cility. Therefore, the results may have been biased and may not
be widely applicable; however, the obtained findings were con-
sistent with previous findings regarding chronic pain affecting
other body areas and may have clinically significant implica-
tions for the treatment of chronic orofacial pain. Second, the
sample size was not sufficient for a more rigorous analysis. Due
to sample size limitations, we were only able to perform a lim-
ited analysis of diagnostic categories based on the ICOP crite-
ria. If the sample size had been bigger, we could have analysed
the data by diagnostic category based on the ICOP criteria, age
group, or other background factors. Third, in the present study,
the patients’ disease history and clinical courses, including the
type and number of interventions undertaken before the initial
consultation, were not analysed because reliable information on
these factors could not be obtained for all participants. These
could be important factors that may have influenced the re-
sults. Fourth, because this was a cross-sectional study future
research should employ longitudinal or interventional designs
to clarify the causal pathways between psychosocial factors
and pain intensity in individuals with chronic orofacial pain. In
particular, randomised controlled trials evaluating the efficacy
of cognitive-behavioural therapy, mindfulness-based interven-
tions, or social support enhancement programs may provide
valuable insights into the modifiability of these factors and their
impact on pain outcomes. Additionally, incorporating multidi-
mensional assessments, including psychological, functional
and social domains, could facilitate a more comprehensive un-
derstanding of the mechanisms underlying chronic pain and
inform the development of personalised treatment strategies.

5 | Conclusion

The present study focused on chronic non-nociceptive orofacial
pain, using the ICOP criteria, and evaluated the relationships
between pain intensity and diagnostic categories, the examined
patient characteristics, and psychosocial factors. The results
indicated that pain intensity in chronic non-nociceptive orofa-
cial pain is affected by psychosocial factors related to the self-
efficacy/QOL component, which was composed of the PSEQ and
EQ-5D. These findings suggest that assessing psychosocial fac-
tors, including pain-related life disorders, may be clinically im-
portant for the diagnosis and treatment of chronic orofacial pain.

Author Contributions

Akiko Kawase, Hitoshi Higuchi, Fumika Hashimoto, Yukiko Nishioka,
Saki Miyake, Midori Inoue, Hitomi Ujita, Aki Kawauchi, Shigeru
Maeda and Takuya Miyawaki had full access to all of the data used in
the study and take responsibility for the integrity of the data and the
accuracy of the data analysis. Concept and design: Akiko Kawase,
Hitoshi Higuchi and Takuya Miyawaki. Acquisition of data: Akiko

Journal of Oral Rehabilitation, 2025

85UB017 SUOLULLIOD 3AIIRID 3(eat|dde au Aq peusenob afe a1 O ‘88N JO S3|NJ 10y Afeiq1 BUIIUO AB]IAA UO (SUORIPUOD-PUR-SLURYWI0D A8 | M ARRIq 1 U1 IUO//SANY) SUORIPUOD PUe SWis | 8y} 885 *[5202/2T/20] uo Arigiauliuo AB|IMm ‘Aisieaun eweAex0 Ad 1600, 00ITTTT OT/I0p/wW00 A3 | 1M Al jeulu0//SANY WO14 papeo|umoq ‘0 ‘Z¥82S9ET



Kawase, Fumika Hashimoto, Yukiko Nishioka, Saki Miyake, Midori
Inoue and Hitomi Ujita. Analysis and interpretation of data: Akiko
Kawase, Fumika Hashimoto, Yukiko Nishioka, Saki Miyake, Midori
Inoue and Hitomi Ujita. Additional data analysis: Aki Kawauchi and
Shigeru Maeda. Drafting of the manuscript: Akiko Kawase and Hitoshi
Higuchi. Critical revision of the manuscript for important intellectual
content: Hitoshi Higuchi and Takuya Miyawaki. Obtained funding:
Akiko Kawase. Supervision: Takuya Miyawaki.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The datasets generated during and/or analysed during the current study
are available from the corresponding author on reasonable request.

Peer Review

The peer review history for this article is available at https://www.
webofscience.com/api/gateway/wos/peer-review/10.1111/joor.70094.

References

1. International Association for the Study of Pain (IASP), “Orofacial
Pain,” accessed April 7, 2025, https://www.iasp-pain.org/advocacy/
global-year/orofacial-pain/.

2. S. Santonocito, M. Donzella, P. Venezia, G. Nicolosi, R. Mauceri, and
G. Isola, “Orofacial Pain Management: An Overview of the Potential
Benefits of Palmitoylethanolamide and Other Natural Agents,” Phar-
maceutics 15, no. 4 (2023): 1193, https://doi.org/10.3390/pharmaceut
ics15041193.

3.C. R. Chapman and C. J. Vierck, “The Transition of Acute Postop-
erative Pain to Chronic Pain: An Integrative Overview of Research on
Mechanisms,” Journal of Pain 18, no. 4 (2017): 359.e1-359.€38, https://
doi.org/10.1016/j.jpain.2016.11.004.

4.R. D. Treede, W. Rief, A. Barke, et al., “Chronic Pain as a Symptom
or a Disease: The IASP Classification of Chronic Pain for the Interna-
tional Classification of Diseases (ICD-11),” Pain 160, no. 1 (2019): 19-27,
https://doi.org/10.1097/j.pain.0000000000001384.

5.C.J. Mun, L. Ruehlman, and P. Karoly, “Examining the Adjustment
Patterns of Adults With Multiple Chronic Pain Conditions and Multi-
ple Pain Sites: More Pain, No Gain,” Journal of Pain 21, no. 1-2 (2020):
108-120, https://doi.org/10.1016/j.jpain.2019.06.002.

6. T. V. Macfarlane, M. Beasley, and G. J. Macfarlane, “Self-Reported
Facial Pain in UK Biobank Study: Prevalence and Associated Factors,”
Journal of Oral and Maxillofacial Research 5, no. 3 (2014): e2, https://
doi.org/10.1097/j.pain.000000000000138410.5037/jomr.2014.5302.

7. M. B. Pinheiro, M. L. Ferreira, K. Refshauge, et al., “Symptoms of
Depression as a Prognostic Factor for Low Back Pain: A Systematic Re-
view,” Spine Journal 16, no. 1 (2016): 105-116, https://doi.org/10.1016/j.
spinee.2015.10.037.

8.M. M. Wertli, R. Eugster, U. Held, J. Steurer, R. Kofmehl, and S.
Weiser, “Catastrophizing-a Prognostic Factor for Outcome in Patients
With Low Back Pain: A Systematic Review,” Spine Journal 14, no. 11
(2014): 2639-2657, https://doi.org/10.1016/j.spinee.2014.03.003.

9. H. Lee, M. Hubscher, G. L. Moseley, et al., “How Does Pain Lead to
Disability? A Systematic Review and Meta-Analysis of Mediation Stud-
ies in People With Back and Neck Pain,” Pain 156, no. 6 (2015): 988-997,
https://doi.org/10.1097/j.pain.0000000000000146.

10. A. M. Velly, J. O. Look, C. Carlson, et al., “The Effect of Catastrophiz-
ing and Depression on Chronic Pain—A Prospective Cohort Study of Tem-
poromandibular Muscle and Joint Pain Disorders,” Pain 152, no. 10 (2011):
2377-2383, https://doi.org/10.1016/j.pain.2011.07.004.

11. N. N. Giannakopoulos, L. Keller, P. Rammelsberg, K. T. Kronmuller,
and M. Schmitter, “Anxiety and Depression in Patients With Chronic
Temporomandibular Pain and in Controls,” Journal of Dentistry 38, no. 5
(2010): 369-376, https://doi.org/10.1016/j.jdent.2010.01.003.

12. G. D. Slade, L. Diatchenko, K. Bhalang, et al., “Influence of Psycho-
logical Factors on Risk of Temporomandibular Disorders,” Journal of
Dental Research 86, no. 11 (2007): 1120-1125, https://doi.org/10.1177/
154405910708601119.

13. “International Classification of Orofacial Pain, 1st Edition (ICOP),”
Cephalalgia 40, no. 2 (2020): 129-221, https://doi.org/10.1177/03331
02419893823.

14. T. Nagamine, “Chronic Orofacial Pain,” British Dental Journal 237,
no. 3 (2024): 153, https://doi.org/10.1038/s41415-024-7728-6.

15. M. A. Fitzcharles, S. P. Cohen, D. J. Clauw, G. Littlejohn, C. Usui,
and W. Hiduser, “Chronic Primary Musculoskeletal Pain: A New Con-
cept of Nonstructural Regional Pain,” Pain Reports 7, no. 5 (2022):
€1024, https://doi.org/10.1097/PR9.0000000000001024.

16. N. Chuinsiri, W. Tiskratok, and T. P. Jorns, “A Nociceptive-
Nociplastic Spectrum of Myofascial Orofacial Pain: Insights From Neu-
ronal Ion Channel Studies,” Frontiers in Cellular Neuroscience 30, no. 18
(2024): 1500427, https://doi.org/10.3389/fncel.2024.1500427.

17. C. S. Cleeland and K. M. Ryan, “Pain Assessment: Global Use of the
Brief Pain Inventory,” Annals of the Academy of Medicine, Singapore 23,
no. 2 (1994): 129-138.

18. K. Yamashiro, T. Arimura, R. Iwaki, M. P. Jensen, C. Kubo, and M.
Hosoi, “A Multidimensional Measure of Pain Interference: Reliability and
Validity of the Pain Disability Assessment Scale,” Clinical Journal of Pain
27, 10. 4 (2011): 338-343, https://doi.org/10.1097/AJP.0b013e318204858a.

19. A. S. Zigmond and R. P. Snaith, “The Hospital Anxiety and Depres-
sion Scale,” Acta Psychiatrica Scandinavica 67, no. 6 (1983): 361-370,
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x.

20. M. J. Sullivan, S. Bishop, and J. Pivik, “The Pain Catastrophizing
Scale: Development and Validation,” Psychological Assessment 7, no. 4
(1995): 524-532, https://doi.org/10.1037/1040-3590.7.4.524.

21. M. K. Nicholas, “The Pain Self-Efficacy Questionnaire: Taking Pain
Into Account,” European Journal of Pain 11, no. 2 (2007): 153-163,
https://doi.org/10.1016/j.ejpain.2005.12.008.

22. EuroQol Group, “EuroQol—A New Facility for the Measurement of
Health-Related Quality of Life,” Health Policy 16, no. 3 (1990): 199-208,
https://doi.org/10.1016/0168-8510(90)90421-9.

23. C. R. Soldatos, D. G. Dikeos, and T. J. Paparrigopoulos, “Athens In-
somnia Scale: Validation of an Instrument Based on ICD-10 Criteria,”
Journal of Psychosomatic Research 48, no. 6 (2000): 555-560, https://doi.
org/10.1016/s0022-3999(00)00095-7.

24.M. K. Chung, S. Wang, 1. Alshangqiti, J. Hu, and J. Y. Ro, “The
Degeneration-Pain Relationship in the Temporomandibular Joint: Cur-
rent Understandings and Rodent Models,” Frontiers in Pain Research 4
(2023): 1038808, https://doi.org/10.3389/fpain.2023.1038808.

25.B. Cao, Q. Xu, Y. Shi, et al., “Pathology of Pain and Its Implications
for Therapeutic Interventions,” Signal Transduction and Targeted Ther-
apy 9, no. 1 (2024): 155, https://doi.org/10.1038/s41392-024-01845-w.

26. B. Safieh-Garabedian, M. Nomikos, and N. Saadé¢, “Targeting In-
flammatory Components in Neuropathic Pain: The Analgesic Effect
of Thymulin Related Peptide,” Neuroscience Letters 702 (2019): 61-65,
https://doi.org/10.1016/j.neulet.2018.11.041.2019.

27. C. Fernandez-de-Las-Pefas, J. Nijs, B. Cagnie, R. D. Gerwin, G. Plaza-
Manzano, and J. A. Valera-Calero, “Myofascial Pain Syndrome: A Noci-
ceptive Condition Comorbid With Neuropathic or Nociplastic Pain,” Life
(Basel) 13, no. 3 (2023): 694, https://doi.org/10.3390/1ife13030694.

28. P. T. Ravindranath, J. G. Smith, R. N. Niloofar, C. Ebelthite, and T.
Renton, “Sleep Disturbances Are Associated With Pain Intensity and

Journal of Oral Rehabilitation, 2025

85U017 SUOWIWIOD BAITeR1D 3(edldde au Aq peusenab a1e Ssple VO ‘8sN J0 Se|nl 10} Aeuq1 78Ul UQ 4B UO (SUORIPUCD-PUB-SWLBIW0D A3 1M Afe.d Ul |UO//SANY) SUONIPUOD pue s | 8L 88S *[6202/2T/20] uo Arigiauliuo A8 |im ‘AiseAluN ewees0 Aq 1600, 100 [TTTT OT/I0p/L00 A8 " Aeiqjput|uoy//Sdny wolj pepeojumod ‘0 ‘Z782G9ET


https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/joor.70094
https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/joor.70094
https://www.iasp-pain.org/advocacy/global-year/orofacial-pain/
https://www.iasp-pain.org/advocacy/global-year/orofacial-pain/
https://doi.org/10.3390/pharmaceutics15041193
https://doi.org/10.3390/pharmaceutics15041193
https://doi.org/10.1016/j.jpain.2016.11.004
https://doi.org/10.1016/j.jpain.2016.11.004
https://doi.org/10.1097/j.pain.0000000000001384
https://doi.org/10.1016/j.jpain.2019.06.002
https://doi.org/10.1097/j.pain.000000000000138410.5037/jomr.2014.5302
https://doi.org/10.1097/j.pain.000000000000138410.5037/jomr.2014.5302
https://doi.org/10.1016/j.spinee.2015.10.037
https://doi.org/10.1016/j.spinee.2015.10.037
https://doi.org/10.1016/j.spinee.2014.03.003
https://doi.org/10.1097/j.pain.0000000000000146
https://doi.org/10.1016/j.pain.2011.07.004
https://doi.org/10.1016/j.jdent.2010.01.003
https://doi.org/10.1177/154405910708601119
https://doi.org/10.1177/154405910708601119
https://doi.org/10.1177/0333102419893823
https://doi.org/10.1177/0333102419893823
https://doi.org/10.1038/s41415-024-7728-6
https://doi.org/10.1097/PR9.0000000000001024
https://doi.org/10.3389/fncel.2024.1500427
https://doi.org/10.1097/AJP.0b013e318204858a
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1037/1040-3590.7.4.524
https://doi.org/10.1016/j.ejpain.2005.12.008
https://doi.org/10.1016/0168-8510(90)90421-9
https://doi.org/10.1016/s0022-3999(00)00095-7
https://doi.org/10.1016/s0022-3999(00)00095-7
https://doi.org/10.3389/fpain.2023.1038808
https://doi.org/10.1038/s41392-024-01845-w
https://doi.org/10.1016/j.neulet.2018.11.041.2019
https://doi.org/10.3390/life13030694

Pain-Related Functional Interference in Patients Experiencing Oro-
facial Pain,” Journal of Oral Rehabilitation 50, no. 10 (2023): 980-990,
https://doi.org/10.1111/joor.13521.

29. G. D. Slade, R. Ohrbach, J. D. Greenspan, et al., “Painful Temporo-
mandibular Disorder: Decade of Discovery From OPPERA Studies,”
Journal of Dental Research 95, no. 10 (2016): 1084-1092, https://doi.org/
10.1177/0022034516653743.

30.J. Hartvigsen, M. J. Hancock, A. Kongsted, et al., “What Low Back
Pain Is and Why We Need to Pay Attention,” Lancet 391, no. 10137
(2018): 2356-2367, https://doi.org/10.1016/S0140-6736(18)30480-X.

31.T. E. Dorner, J. Muckenhuber, W. J. Stronegger, E. Rasky, B. Gus-
torff, and W. Freidl, “The Impact of Socio-Economic Status on Pain and
the Perception of Disability due to Pain,” European Journal of Pain 15,
no. 1 (2011): 103-109, https://doi.org/10.1016/j.ejpain.2010.05.013.

32. A. R. Last and K. Hulbert, “Chronic Low Back Pain: Evaluation and
Management,” American Family Physician 79, no. 12 (2009): 1067-1074.

33. P. Vartiainen, P. Mintyselkd, T. Heiskanen, et al., “Validation of
EQ-5D and 15D in the Assessment of Health-Related Quality of Life
in Chronic Pain,” Pain 158, no. 8 (2017): 1577-1585, https://doi.org/10.
1097/j.pain.0000000000000954.

34. C. Young Casey, M. A. Greenberg, P. M. Nicassio, R. E. Harpin, and
D. Hubbard, “Transition From Acute to Chronic Pain and Disability: A
Model Including Cognitive, Affective, and Trauma Factors,” Pain 134,
no. 1-2 (2008): 69-79, https://doi.org/10.1016/j.pain.2007.03.032.

35. H. S. Picavet and J. S. Schouten, “Musculoskeletal Pain in The Neth-
erlands: Prevalences, Consequences and Risk Groups, the DMC (3)-
Study,” Pain 102, no. 1-2 (2003): 167-178, https://doi.org/10.1016/s0304
-3959(02)00372-x.

36. B. M. Hoffman, R. K. Papas, D. K. Chatkoff, and R. D. Kerns, “Meta-
Analysis of Psychological Interventions for Chronic Low Back Pain,”
Health Psychology 26, no. 1 (2007): 1-9, https://doi.org/10.1037/0278-
6133.26.1.1.

37.S. G. Hofmann, A. T. Sawyer, A. A. Witt, and D. Oh, “The Effect
of Mindfulness-Based Therapy on Anxiety and Depression: A Meta-
Analytic Review,” Journal of Consulting and Clinical Psychology 78, no.
2(2010): 169-183, https://doi.org/10.1037/a0018555.

38. D. Anheyer, H. Haller, J. Barth, R. Lauche, G. Dobos, and H. Cra-
mer, “Mindfulness-Based Stress Reduction for Treating Low Back Pain:
A Systematic Review and Meta-Analysis,” Annals of Internal Medicine
166, no. 11 (2017): 799-807, https://doi.org/10.7326/M16-1997.

39.D. C. Cherkin, K. J. Sherman, B. H. Balderson, et al., “Effect of
Mindfulness-Based Stress Reduction vs Cognitive Behavioral Therapy
or Usual Care on Back Pain and Functional Limitations in Adults With
Chronic Low Back Pain: A Randomized Clinical Trial,” JAMA 315, no.
12 (2016): 1240-1249, https://doi.org/10.1001/jama.2016.2323.

Journal of Oral Rehabilitation, 2025

85U017 SUOWIWIOD BAITeR1D 3(edldde au Aq peusenab a1e Ssple VO ‘8sN J0 Se|nl 10} Aeuq1 78Ul UQ 4B UO (SUORIPUCD-PUB-SWLBIW0D A3 1M Afe.d Ul |UO//SANY) SUONIPUOD pue s | 8L 88S *[6202/2T/20] uo Arigiauliuo A8 |im ‘AiseAluN ewees0 Aq 1600, 100 [TTTT OT/I0p/L00 A8 " Aeiqjput|uoy//Sdny wolj pepeojumod ‘0 ‘Z782G9ET


https://doi.org/10.1111/joor.13521
https://doi.org/10.1177/0022034516653743
https://doi.org/10.1177/0022034516653743
https://doi.org/10.1016/S0140-6736(18)30480-X
https://doi.org/10.1016/j.ejpain.2010.05.013
https://doi.org/10.1097/j.pain.0000000000000954
https://doi.org/10.1097/j.pain.0000000000000954
https://doi.org/10.1016/j.pain.2007.03.032
https://doi.org/10.1016/s0304-3959(02)00372-x
https://doi.org/10.1016/s0304-3959(02)00372-x
https://doi.org/10.1037/0278-6133.26.1.1
https://doi.org/10.1037/0278-6133.26.1.1
https://doi.org/10.1037/a0018555
https://doi.org/10.7326/M16-1997
https://doi.org/10.1001/jama.2016.2323

	Is Pain Intensity Related to Psychosocial Factors in Chronic Non-Nociceptive Orofacial Pain Patients?
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Subjects
	2.1.1   |   Inclusion Criteria
	2.1.2   |   Exclusion Criteria

	2.2   |   Outcomes
	2.2.1   |   Primary Outcomes
	2.2.2   |   Secondary Outcomes

	2.3   |   Measures
	2.3.1   |   Brief Pain Inventory (BPI)
	2.3.2   |   Pain Disability Assessment Scale (PDAS)
	2.3.3   |   Hospital Anxiety and Depression Scale (HADS)
	2.3.4   |   Pain Catastrophizing Scale (PCS)
	2.3.5   |   Pain Self-Efficacy Questionnaire (PSEQ)
	2.3.6   |   EuroQoL 5-Dimensions (EQ-5D)
	2.3.7   |   Athens Insomnia Scale (AIS)

	2.4   |   Data Analysis
	2.5   |   Ethics

	3   |   Results
	3.1   |   Subjects
	3.2   |   Relationships Between Pain Intensity and Other Variables
	3.2.1   |   Primary Outcomes
	3.2.2   |   Secondary Outcomes


	4   |   Discussion
	5   |   Conclusion
	Author Contributions
	Conflicts of Interest
	Data Availability Statement
	Peer Review
	References


