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Abstract Background/purpose: Various questionnaires have been validated as methods for
screening of neuropathic pain, but none have been established for the orofacial region.
Although chronic pain and depression are likely to comorbid, few studies have examined the
relationship between orofacial chronic pain and depression. Therefore, we evaluated the po-
tential of the Japanese Version of PainDETECT as an assessment tool for neuropathic pain asso-
ciated with burning mouth syndrome (BMS) and persistent idiopathic facial pain (PIFP). We also
evaluated the depression scale such as Beck’s Depression Inventory (BDI: a subjective index)
and Hamilton Depression Rating Scale (HDRS: an objective index) with BMS or PIFP.
Materials and methods: As a target, we administered the Japanese version of the PainDETECT
questionnaire to the BMS (29 patients) and PIFP (17 patients). As a control, patients with post-
extraction pain (typical nociceptive pain, (EXT) 16 patients) were also participated. We per-
formed BDI and HDRS with BMS or PIFP.
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Results: Although PainDETECT final score was significantly higher in BMS [median: 10] compared
with PIFP [6] and EXT [5] (p< 0.05), PainDETECT final scores for all groups were lower than the
cutoff value for the possibility of neuropathic pain. HDRS was significantly higher in the BMS
than the PIFP. There were no significant differences between the BMS and PIFP in BDI.
Conclusion: Under the limitations of current research design, the Japanese version of the Pain-
DETECT questionnaire does not show sufficient potential as pain assessment tool for patients
with BMS and PIFP. BMS is comorbid with depression objectively when compared with PIFP.
ª 2020 Association for Dental Sciences of the Republic of China. Publishing services by Elsevier
B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
Introduction

Various types of chronic orofacial pain of unknown origin
exist. The pathologies associated with these conditions,
which include burning mouth syndrome (BMS) and persistent
idiopathic facial pain (PIFP), remain unclear. Recently, it
was hypothesized that these conditions may actually
represent neuropathic pain. Although they may be caused by
peripheral sensitization, central sensitization, or impaired
upper central nervous control function,1 pathophysiological
diversity was observed, as we previously reported.2

Various questionnaires have been introduced and vali-
dated as methods for screening for diagnosis of neuropathic
pain.3e5 These questionnaires offer excellent usability, do
not require special examination, and are low-cost.
Furthermore, they are considered as accurate and cost-
effective means of diagnosing neuropathic pain.6 PainDE-
TECT, one such questionnaire, was originally developed in
Germany as a screening tool for neuropathic pain in pa-
tients with chronic lower back pain, and its reliability and
validity have been examined.7 Furthermore, the reliability
and validity of the Japanese version of the PainDETECT has
also been proved.8 In recent years, some practitioners have
used the PainDETECT to diagnose neuropathic pain in pa-
tients with BMS.9,10 However, we were unable to locate any
reports of the Japanese version of the PainDETECT used
with patients with PIFP. Furthermore, there were no re-
ports of the Japanese version of the PainDETECT used with
patients with post-extraction pain (EXT) (typical nocicep-
tive pain) as control group to assess the validity for
assessment tool for using PainDETECT as an orofacial
region.

Chronic pain represented by neuropathic pain can be
comorbid with mental illness such as depression and can
also affect various aspects of patients’ daily lifestyles, such
as housework and employment, which immensely lowers
patients’ quality of life.11

Although chronic pain and depression are likely to co-
morbid, few studies have examined the relationship be-
tween chronic pain in the orofacial region and depression.

In this study, although the number of cases is limited, we
evaluated the potential of the Japanese version of the
PainDETECT questionnaire as a pain assessment tool for
patients with BMS and PIFP. We also performed depression
rating scale to the patients with BMS and PIFP and also
evaluated the correlation between the PainDETECT final
score and depression rating scale.
Materials and methods

Ethical guidelines

This study was approved by the Ethical Committee of the
School of Dentistry, Aichi Gakuin University and the Ethics
Review Committee of Nagoya University Graduate School of
Medicine (Approval No. 372: Aichi Gakuin University,
Approval No. 2004-0234: Nagoya University). This study was
performed with sufficient consideration of the protection
of personal information. We have followed the Helsinki
Declaration and have followed the guidelines in this
investigation.

Study design and patients

As a target group, the subjects comprised 46 patients
diagnosed with either BMS (nZ 29) or PIFP (nZ 17) who
were treated at the Liaison Clinic, Department of Oral and
Maxillofacial Surgery, Aichi Gakuin University Dental Hospi-
tal (coordinated with the Department of Psychiatry, Nagoya
University Graduate School of Medicine) and who consented
to participate in the study. The diagnostic criteria for BMS
and PIFP were based on the International Classification of
Headache Disorders 3rd edition (Table 1).12 As a control
group, to assess the validity of PainDETECT as an orofacial
region, the patients with EXT (the day after tooth extrac-
tion, nZ 16) were also participated in this study. We
administered the Japanese version of the PainDETECT
questionnaire to these subjects. A trained psychiatrist per-
formed psychiatric evaluations on all subjects using the
Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5).13 In order to make a psychiatric diagnosis
based on DSM-5, we used the structured clinical interview.
The psychiatrist and dentist are providing treatment in the
same clinic, and the psychiatric and dental diagnosis were
performed in the same place and on the same time.

Outcome measures

We additionally collected information related to age, sex,
and duration period. The Japanese version of the PainDE-
TECT questionnaire was used to individually evaluate
burning, tingling, allodynia, electric shock-like pain, pain
on cold/hot stimulation, numbness, and pain by pressure.
These were evaluated on a six-point Likert scale (max Z 5
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Table 1 Diagnostic criteria of BMS and PIFP based on the
beta version of the International Classification of Headache
Disorder.

BMS PIFP

A. Oral pain fulfilling
criteria B and C

A. Facial and/or oral pain
fulfilling criteria B and C

B. Recurring daily for 2 h per
day for > 3 months

B. Recurring daily for 2 h per
day for > 3 months

C. Pain has both of following
characteristics:

1. Burning quality
2. Felt superficially in the

oral mucosa

C. Pain has both of following
characteristics:
1. Poorly localized, and not

following the distribution
of peripheral nerve

2. Dull, aching or nagging
quality

D. Oral mucosa is of normal
appearance and clinical
examination including
sensory testing is normal

D. Clinical neurological
examination is normal

E. Not better accounted for
by another ICHD-3
diagnosis

E. A dental cause has been
excluded by appropriate
investigations
F. Not better accounted for
by another ICHD-3 diagnosis

BMS: Burning Mouth Syndrome, PIFP: Persistent Idiopathic
Facial Pain.
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points, min Z 0 points) and the total scores (max Z 35
points, min Z 0 points) of these seven items were calcu-
lated. Total score was adjusted based on persistent pain
with fluctuations (�0 if present), persistent pain with pain
attacks (�1 if present), pain attacks without interceding
pain (þ1 if present), pain attacks with interceding pain (þ1
if present), and radiating pain (þ2 if present) to calculate
the final score (max Z 38 points, min Z 0 points). This was
considered as the PainDETECT final score. The distribution
of PainDETECT final score means as follows. 0e12: Possi-
bility of neuropathic pain is less than 15%. 13e19: Including
element of neuropathic pain. 20e38: Elements of neuro-
pathic pain exceed 90%. Additionally, we evaluated pain
intensity using an 11-step numerical rating scale (NRS),
according to present, average, and maximum values. To
evaluate depression in the 46 patients with BMS and PIFP,
we used Beck’s Depression Inventory (BDI: cutoff value 10
or less) as a subjective index and the Hamilton Depression
(HDRS: cutoff value 7 or less), which uses semi-structured
interviews by a trained psychiatrist, as a highly-precise,
objective index.14,15

Statistical analysis

Data are expressed as median [Interquartile range: IQR] or
number. Since the sample size is small and the data didn’t
follow normal distribution, we adopted the median value
instead of the average value. All statistical analyses of
recorded data were performed using the Excel statistical
software package (Ekuseru-Toukei 2010; Social Survey
Research Information Co., Ltd., Tokyo, Japan). The
KruskaleWallis test and multiple comparisons using the
Steel-Dwass were used for age, pain intensity, and Pain-
DETECT final score. ManneWhitney’s U-test was used for
duration, BDI total score, and HDRS total score. The chi-
square test of independence was used for psychiatric
diagnosis, pain course pattern, radiating pain, and the
number of patients in each score range of PainDETECT final
score. Spearman’s rank-order correlation coefficient was
used to investigate the correlation between PainDETECT
final score and BDI total score or HDRS total score. The level
of statistical significance was set at p< 0.05.

Results

Demographic data are summarized in Table 2. Age was
significantly higher in the BMS ([median (IQR)]) [65 (61e65)]
than in the PIFP [52 (43.5e61)] (pZ 0.003) and EXT [40
(30e43.5)] group (p< 0.001). HDRS total score was signifi-
cantly higher in the BMS [7 (3e12.75)] than in the PIFP [3.5
(2.75e7)] groups (pZ 0.04). There were no significant dif-
ferences between each group in sex, examination period,
BDI total score, and psychiatric diagnosis. Summaries of
patient responses are presented in Table 3. Pain course
patterns and radiating pain are summarized in Table 4;
there were no significant differences between each group.
Scores of pain intensity by NRS and the PainDETECT final
score are summarized in Table 5. Using the Kruskal-Wallis
test, PainDETECT final score was significantly different
among the 3 groups. In multiple comparisons using the
Steel-Dwass, PainDETECT final score was significantly higher
in the BMS [10 (7e13)] than in the PIFP [6 (4e8)] (pZ 0.016)
and EXT [5 (2e8)] (pZ 0.005) (Fig. 1). There were signifi-
cant differences in the number of patients in each range of
the PainDETECT final score (Table 6). (p&0.033). Spear-
man’s correlations between the PainDETECT final score and
BDI total score, or HDRS total score are summarized in Table
7. There was little significant correlation between PainDE-
TECT final score and BDI or HDRS scores in either group.

Discussion

Although this study is a preliminary, ours is the first study to
use the Japanese version of PainDETECT for BMS and PIFP,
and to examine the association between depression and
PainDETECT score. Our results indicated that 21 patients
(72%) in the BMS group and 17 (100%) patients in the PIFP
group had less than a 15% possibility of neuropathic pain
elements. This result is similar to a prior report that found
the PainDETECT questionnaire to be unsuitable as an
assessment tool for BMS.9 Relying solely on the PainDETECT
final score may erroneously lead one to the conclusion that
BMS and PIFP pain are not neuropathic but rather noci-
ceptive in nature. This result may have occurred because
the PainDETECT was not originally developed for assessing
neuropathic pain in the orofacial region. If PainDETECT is to
be used to assess the orofacial region, its current cutoff
value is not ideal for pain screening.

Chronic pain can be classified from a variety of different
angles. When classifying by pain factors, there are noci-
ceptive pain, neuropathic pain, psychosocial pain and
others. When the pain becomes chronic, the cause is



Table 2 Characteristics of patients in this study.

BMS PIFP EXT P Value

Patient’s demographics

Age (year) 65 [61e65] 52 [43.5e61] 40 [36e43.5] PZ 0.003 (BMS vs PIFP)
P< 0.001(BMS vs EXT)
PZ 0.015(PIFP vs EXT)

Male/Female 3/26 2/15 2/14 NS PZ 0.75
Duration (months) 11 [9e11] 11 [10e11] NS PZ 0.94
BDI 14 [8e23] 9 [5e15] NS PZ 0.11
HDRS 7 [3e12.75] 3.5 [2.75e7] PZ 0.04
Psychiatric Diagnosis

Major depressive Disorder 1 2 NS PZ 0.27
Somatic Symptom Disorder with Predominant Pain 23 15 NS PZ 0.44
Somatic Symptom Disorder (other than those above) 1 0 NS PZ 0.43
Major depressive Disorder þ Somatic Symptom

Disorder with Predominant Pain
4 0 NS PZ 0.10

Data are expressed as median {IQR} or number. NS: Not significant; BMS: Burning Mouth Syndrome, PIFP: Persistent Idiopathic Facial Pain;
EXT: Post-extraction pain.

Table 3 PainDETECT Questionnaire-Japaneses version (PDQ-J): summary of patient responses.

BMS PIFP EXT P Value

Burning 3 [2e3] 0 [0e1] 0 [0e0.25] P< 0.001(BMS vs PIFP and EXT)
Tingling 1 [0e3] 1 [0e2] 0 [0e1] PZ 0.002 (BMS vs EXT)
Allodynia 0 [0e1] 1 [0e2] 1 [0e2] NS PZ 0.21
Electric shock-like pain 0 [0e0.25] 0 [0-0] 0 [0-0] NS PZ 0.81
Pain on cold/hot stimulation 0 [0e2] 0 [0e1] 0 [0e1] NS PZ 0.86
Numbness 2 [1e2] 1 [0e1] 0 [0e1] PZ 0.032(BMS vs PIFP)

PZ 0.01(BMS vs EXT)
Pain by pressure 1 [0e1] 2 [1e2] 2 [2e3] PZ 0.015 (BMS vs EXT)

Data are expressed as median [IQR]. NS: Not significant; BMS: Burning Mouth Syndrome, PIFP: Persistent Idiopathic Facial Pain; EXT: Post-
extraction pain.

Table 4 PainDETECT Questionnaire-Japaneses version
(PDQ-J): the number of pain course pattern and radiating
pain.

BMS PIFP EXT P Value

Pain course pattern
Persistent pain with

slight fluctuations
18 11 14 NS PZ 0.18

Persistent pain with
pain attacks

5 1 1 NS PZ 0.38

Pain attacks without
pain between pain

3 2 1 NS PZ 0.85

Pain attacks with
between them

3 3 0 NS PZ 0.22

Radiating pain
Yes 5 2 0 NS PZ 0.21
No 24 15 16

NS: Not significant; BMS: Burning Mouth Syndrome, PIFP:
Persistent Idiopathic Facial Pain; EXT: Post-extraction pain.
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seldom due to one of these three and in many cases, it is a
complex mixed pain condition involving several causing
factors.16 In the present study, although both the BMS and
PIFP lacked macroscopic organic changes, our results indi-
cated a probability of nociceptive pain elements.

In terms of chronic pain and depression, although both
BMS and PIFP have low scores, our results showed that
values of the HDRS, which is an objective index of depres-
sion, were significantly higher in the BMS group than in the
PIFP group. Meanwhile, no significant differences were
seen between the two groups for BDI, which is a subjective
index of depression. This suggested that BMS was comorbid
with depression objectively, while PIPF was associated with
milder depression than BMS, despite resulting from similar
kinds of chronic pain. The present study revealed that BDI
or HDRS was little correlated with PainDETECT. This dem-
onstrates that depression based on BDI and HDRS score is
not always severe just because the PainDETECT score is
high. Our results may also demonstrate that the intensity of
depression is not related to the diagnostic type of pain. In
this study, the results for age, sex ratio and duration of BMS
are almost the same as those of previous studies.9,10



Table 5 Scores of pain intensity and PainDETECT.

BMS PIFP EXT P Value

Pain intensity-NRS (present) 4 [3e7] 5 [3e8] 3 [2e4] NS PZ 0.055
Pain intensity-NRS (average) 6 [4e7] 5 [3e6] 1.5 [0e3] P< 0.001 (BMS and PIFP vs EXT)
Pain intensity-NRS (maximum) 8 [6e9] 7 [5e9] 3 [0e6] PZ 0.003 (PIFP vs EXT)

PZ 0.026 (BMS vs EXT)
PainDETECT 10 [7e13] 6 [4e8] 5 [2e8] PZ 0.005 (BMS vs EXT)

PZ 0.016 (BMS vs PIFP)

Data are expressed as median [IQR]; NS: Not significant. NRS: Numerical Rating Scale; BMS: Burning Mouth Syndrome, PIFP: Persistent
Idiopathic Facial Pain; EXT: Post-extraction pain.

Figure 1 The patient distribution of PainDETECT final score
in each group. PainDETECT final score was significantly higher
in the BMS [10 (7e13)] than in the PIFP [6 (4e8)] (pZ 0.016)
and EXT [5 (2e8)] (pZ 0.005).

Table 6 The number of patients in each score range of
PainDETECT.

BMS PIFP EXT P Value

0e12
(Nociceptive)

21 17 16 PZ 0.027 (BMS vs PIFP)
PZ 0.032 (BMS vs EXT)

13e19 (Mixed) 7 0 0 PZ 0.027 (BMS vs PIFP)
PZ 0.033 (BMS vs EXT)

20e38
(Neuropathic)

1 0 0 NS PZ 0.56

0e12: Possibility of neuropathic pain is less than 15%. 13e19:
Including element of neuropathic pain. 20e38: Elements of
neuropathic pain exceed 90%. NS: Not significant. BMS: Burning
Mouth Syndrome, PIFP: Persistent Idiopathic Facial Pain. EXT:
Post-extraction pain.

Table 7 Spearman’s correlation between PainDETECT and
BDI or HAMD.

BMS PIFP

BDI 0.18 �0.08
HDRS 0.09 0.12

0w�0.2 There is little correlation, �0.2w�0.4 There is some-
what correlation, �0.4w�0.7 There is a correlation,
�0.7w�0.9 There is a strong correlation, �0.9w�1.0 There is
a very strong correlation; BMS: Burning Mouth Syndrome, PIFP:
Persistent Idiopathic Facial Pain;BDI, Beck’s Depression In-
ventory; HDRS, Hamilton Depression Rating Scale.
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However, comparison of the BMS and PIFP groups showed
that ages were significantly higher among BMS patients.
This strongly suggested that PIFP develops in younger age
than other forms of chronic pain in the orofacial region.
There are several limitations to the present study. First,
the sample size is relatively small. Second, the number of
examples and age are not matched in each group. Although
we will continue clinical research in a larger sample size and
examining a patient’s medication history may provide a more
useful assessment, we hope that the results of this study will
help clarify the mechanism of pain in BMS and PIFP.

We applied the Japanese version of the PainDETECT
questionnaire to patients with BMS and PIFP. Under the
limitations of current research design, the Japanese version
of the PainDETECT questionnaire does not show sufficient
potential as pain assessment tool for patients with BMS and
PIFP. BMS is comorbid with depression objectively when
compared with PIFP.
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