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Management of patients with orofacial pain may benefit from a better understanding about patient factors that may
lead pain chronicity. In this study, we retrospectively compared physical and psychological factors in patients with
acute and chronic orofacial pain. We analyzed data from 854 patients presenting to the Orofacial Pain Center,
Department of Dental Anesthesiology, Tokyo Dental College, Suidobashi Hospital between April 2010 and March
2014. We categorized patients into the acute group if their condition had persisted ,6 months and the chronic group if
their condition had lasted 6 months or longer, based on the classification by the International Association for the
Study of Pain. The retrospective data were analyzed by using univariate analysis on background factors from a health
questionnaire, pain evaluation sheet, and psychological test completed at the time of presentation. Multiple logistic
regression was applied on these factors. Our results suggest that female gender and high trait anxiety may be involved
in orofacial pain becoming chronic.
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A number of studies have reported that pain is a risk

factor for depression and/or anxiety.1–4 It is

estimated that approximately 70% of patients with

chronic pain have depression and/or anxiety.5–7 Various

physical, psychological, and social factors are involved

in chronic pain,8 increasing the complexity of the clinical

condition. It has been reported that anxiety and

depression have a negative impact on treatment for

chronic pain.9 There are various chronic pain conditions

occurring in the orofacial region, including neuropathic

pain, myofascial pain/temporomandibular joint (TMJ)

syndrome, and glossodynia.10,11 Correct diagnosis can

be difficult due to the complex anatomy and neuro-

physiology of the orofacial complex, as well as

numerous biopsychosocial factors.12,13

Although previous research into the psychological

state of patients with chronic orofacial pain focused on

particular diseases or compared chronic pain patients

with healthy individuals,14–16 few studies in the dental
field have compared the characteristics of patients with

acute or chronic pain. Treatment of patients with
orofacial pain may benefit from a better understanding

regarding various elements of patients’ backgrounds,
which might lead to pain chronicity. We therefore

retrospectively compared physical and psychological
variables in patients with acute and chronic orofacial

pain presenting to a hospital orofacial pain center.

METHODS

Subjects

Data from patients presenting with pain in the orofacial
region visiting the Orofacial Pain Center, Department of

Dental Anesthesiology, TokyoDental College Suidobashi
Hospital between April 2010 and March 2014 were

involved in this retrospective study. This study was
approved by the Tokyo Dental College Ethics Committee

(approval number 500). The requirement for written
informed consent was waived by the Tokyo Dental
College Ethics Committee because this study was

performed by using epidemiological methodology.
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Patient Classification and Evaluated Items

All data were extracted from patient records, includ-
ing their health questionnaires. A total of 1155 patients

presented with facial pain to the Orofacial Pain Center,
Department of Dental Anesthesiology, Tokyo Dental

College Suidobashi Hospital between April 2010 and
March 2014. We excluded 301 patients from this study

because of insufficient data in the health questionnaire,
pain evaluation sheet, or psychological tests. The

patients were divided into 2 groups: the acute pain
group (pain had persisted ,6 months) and the chronic
pain group (pain had persisted �6 months) based on the

International Association for the Study of Pain classi-
fication.17 We evaluated the following parameters: age,

gender, visual analog scale to evaluate pain intensity,
State-Trait Anxiety Inventory (STAI), and Hospital

Anxiety and Depression Scale (HADS) to evaluate
psychological factors, and the degree to which the pain

obstructed activities of daily living. We analyzed the
information recorded at their first visit for all param-

eters. We also investigated treatment history, such as
whether medications were prescribed. One of 2 specialist

dentists who were members of the Japanese Society of
Orofacial Pain diagnosed the type of pain based on the
American Academy of Orofacial Pain Guidelines18 after

the medical examinations.

Evaluation of Psychological Factors

The STAI was first developed by Spielberger et al19

and we used the Japanese version. The STAI can
simultaneously evaluate trait anxiety that shows per-

sonality tendencies that dispose an individual to anxiety

(A-Trait) and state anxiety that shows the degree of

anxiety at the time of evaluation (A-State). A higher

point score shows stronger tendencies toward anxiety.

The total minimum score of A-Trait and A-State was 20

and the maximum was 80, respectively.

HADS is a psychological test developed by Zigmond

and Snaith20 for which we also used the Japanese

version. The test evaluates the levels of anxiety and

depression experienced while the patient is unwell.

Patients with an evaluation of anxiety are described as

HADS-A and with depression as HADS-D. The total

minimum score of HADS-A and HADS-D was 0 and

the maximum was 21, respectively.

The Japanese version of the psychological tests used

in this study were validated in previous reports.21,22

Evaluation of the Degree to Which the Pain Hindered

Activities of Daily Living

We investigated 4 activities of daily living that may be

hindered by pain: appetite, mood, sleep, and recrea-

tion23 (Table 1). The questionnaire provided a 4-stage

evaluation with a score of 1 to 4 points possible for each

question. A higher score showed the patient was more

hindered by pain.

Statistical Analysis

To compare between the 2 groups (acute and chronic

pain), we used Student’s t test for patients’ age, a chi-

square test for gender, and the Mann-Whitney U test for

visual analog scale, A-Trait, A-State, HADS-A, HADS-

D, and appetite, mood, sleep, and recreation scores. To

clarify the relationship between several factors and

chronic orofacial pain, the factors returning p , 0.1 on

univariate analysis were selected for further analysis by

multiple logistic regression. A step-wise method was

used to select the variables. The statistical analysis was

performed using SPSS v. 19.0 and a p value less than

0.05 was considered statistically significant.

RESULTS

Patient Backgrounds

We analyzed 854 patient charts (253 males, 601

females) and divided the patient charts into 2 groups:

the acute group (n ¼ 369) and the chronic group (n ¼
485) (Figure 1). Analysis showed that the chronic pain

Table 1. The Questionnaire of Degree to Which the Pain
Obstructed Activities of Daily Living

Questions The Choice of Answers

Q1. What is your appetite like? 1. Good appetite.
2. Reasonable appetite.
3. Not much appetite.
4. No appetite at all.

Q2. What is your mood like? 1. Very good mood.
2. Reasonable mood.
3. Not very good mood.
4. Very bad mood.

Q3. Can you sleep? 1. I sleep well.
2. I sleep OK.
3. I don’t sleep very well.
4. I don’t sleep at all.

Q4. Do you enjoy TV, radio,
books, etc?

1. I enjoy them quite a lot.
2. I enjoy them somewhat.
3. I don’t enjoy them much.
4. I don’t enjoy them at all.
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group included more females and older patients (Table
2).

The diagnoses included myofascial pain/TMJ syn-
drome (n ¼ 322, 37.7%), neuropathic pain (n ¼ 241,
28.2%), glossodynia (n¼54, 6.3%), and odontogenic pain
(n ¼ 121, 14.1%), as well as psychogenic pain and other
conditions classified as other pain (n¼116, 13.6%) (Table
2). One hundred sixty-five patients with acute pain and
186 patients with chronic pain received medication, such
as analgesics, though details were not clear (Table 2).

Psychological Factors

Table 3 shows the results of the psychological tests.
The scores on A-Trait, HADS-A, and HADS-D were
significantly higher in the chronic pain group.

Degree of Obstruction of Activities of Daily Living

The score for recreation was significantly higher

(more hindered by pain) in the chronic pain group

(Table 4). There was a trend toward poorer sleep in the

chronic pain group, which approached significance.

Factors Related to Chronic Orofacial Pain

Based on the results of univariate analysis, gender, A-

Trait, HADS-A, HADS-D, sleep score, and recreation

score were used as candidates for independent variables.

Patient age was excluded from an independent variable

because the age at which the disease occurred was not

clear in this study. The results showed that female

gender and A-Trait were associated with chronic

orofacial pain (Table 5). The results from a model chi-

square test were significant (p , 0.05), and the results of

the Hosmer-Lemeshow test showed satisfactory good-

ness of fit at p ¼ 0.678, with a discrimination rate of

56.4%.

DISCUSSION

We categorized patients with orofacial pain as having

acute pain or chronic pain and used multiple logistic

regression to investigate whether the physical and/or

psychological factors evaluated at the first visit were

associated with chronic pain. The results showed that

female gender and high trait anxiety were factors

associated with chronic pain.

Chronic pain involves various physical, psychological,

and social factors,8 increasing the complexity of the

clinical condition. One study reported that from a socio-

statistical perspective, chronic pain is more common in

females.9 Other studies have reported that, compared

with males, approximately double the number of

Figure 1. Patient selections for analysis. A total of 1155
patients presented with facial pain. We excluded 301 patients
from the study because of insufficient data in the health
questionnaire, pain evaluation sheet, or psychological tests. As
a result, we analyzed 854 patients (253 males, 601 females) and
divided the patients into the acute group (n ¼ 369) and the
chronic group (n ¼ 485).

Table 2. Patient Backgrounds

Number Acute Pain Group (n ¼ 369) Chronic Pain Group (n ¼ 485) P Value

Gender (male/female)* 127/242 126/359 0.009
Age, y† 44.5 615.7 51.0 6 15.3 0.000
Visual analogue scale, mm 52.3 6 29.4 52.6 6 28.0 0.511
Diagnosis
Myofascial pain (n ¼ 322) 107 (33.2%) 215 (66.8%)
Neuropathic pain (n ¼ 241) 144 (59.8%) 97 (40.2%)
Glossodynia (n ¼ 54) 19 (35.2%) 35 (64.8%)
Odontogenic pain (n ¼ 121) 44 (36.4%) 77 (63.6%)
Other pain (n ¼ 116) 41 (35.3%) 75 (64.7%)

Medication history 165 186

* Gender, diagnosis group, and medication history data are presented as number.
† Age and visual analogue scale data are presented as mean 6 SD.
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females suffer from chronic orofacial pain.24,25 In our
study, female patients were overrepresented with 3 times
as many female versus male patients in the chronic pain
group, which is consistent with previous research.

There are a number of possible factors that may
explain the difference in pain between females and
males. Two commonly cited factors include females
being more sensitive to pain and reproductive hormones
having an effect on pain perception. Fillingim and
Maixner26 reported that females are more sensitive to
pain than males when subjected to various stimuli
(mechanical stimulus, pressure stimulus, electrical stim-
ulus, or hot/cold stimulus). A meta-analysis by Riley et
al27 showed that females had a lower pain threshold to
noxious stimuli compared with males. However, numer-
ous papers have suggested that changes in the balance of
reproductive hormones may cause a greater sensitivity
to pain, possibly related to the female-specific biological
phenomenon of menstruation. One study reported that
healthy females might have higher sensitivity to pain just
before and after menstruation, because reproductive
hormones increase sensitivity to pain in various circum-
stances.28 Other studies have reported similar increased
sensitivity for headache and myofascial pain.29,30 After
menopause, ovarian function declines and estrogen
secretion decreases. One study reported that female
patients with chronic orofacial pain receiving hormone
replacement therapy have more severe symptoms than
female patients not receiving hormone replacement
therapy.31 These results suggest that endogenous and
exogenous hormones may be associated with pain
response in females.32

Our analysis also showed that high trait anxiety was
another factor closely associated with chronic pain.
Studies have shown that a highly anxious state can
induce coronary artery disease, diabetes, or chronic
pain.33,34 Trait anxiety reflects a general tendency toward
anxiety related to one’s environment and is thought to be
an individual and permanent personality trait.18 Schuler
et al35 divided patients with various diseases into acute
and chronic pain groups and reported a significantly
higher number of patients with high trait anxiety in the
chronic pain group, with the results suggesting that
depression and anxiety could be 1 factor involved in a
clinical state transitioning pain from acute to chronic.
One study reported that patients with chronic pain under
highly anxiety provoking conditions tended to choose
immature behavioral responses, while healthy people
tended to choose more mature behavioral responses,
when evaluated by using STAI, self-rating depression
scale, and defense style questionnaires.36 There is clear
evidence that a patient’s psychological status may be
associated with chronic pain.

Studies in patients with orofacial diseases have also
shown that a significantly higher number of patients
with chronic glossodynia also have high trait anxiety
compared with healthy controls, although it is not clear
if the chronic pain is the cause of anxiety or vice-
versa.15,16 TMJ disorder, including myofascial pain, is a
complex condition that involves dysfunction of the TMJ
and masticatory muscles; this disorder has a tendency to
become chronic.14 Reissmann et al14 analyzed trait
anxiety in healthy individuals and TMJ disorder patients
and reported that patients with high trait anxiety were
more likely to suffer from TMJ disorder. Gamsa37

reported that the psychological factors preceding pain
onset may play a role in the genesis and perpetuation of
pain. Moreover, Mock et al38 suggests that psycholog-
ical factors may also be related as initial factors of
symptoms in ‘‘atypical facial pain.’’ Although the
pathophysiological relationship between trait anxiety
and chronic pain is not fully elucidated, our study seems
to corroborate this relationship.

Table 3. Psychological Factors*

Acute Pain Group
(n ¼ 369)

Chronic Pain Group
(n ¼ 485) P Value

A-Trait† 44.2 6 10.4 46.4 6 11.0 0.008
A-State 47.7 6 10.7 48.5 6 11.0 0.446
HADS-A 6.3 6 4.0 7.1 6 4.1 0.006
HADS-D 5.0 6 4.1 5.6 6 3.9 0.005

* All data are presented as mean 6 SD.
† A-Trait indicates trait anxiety; A-State, state anxiety;

HADS-A, Hospital Anxiety and Depression Scale–Anxiety;
HADS-D, Hospital Anxiety and Depression Scale–Depres-
sion.

Table 4. Degree of Disability of Daily Living*

Acute Pain Group
(n ¼ 369)

Chronic Pain Group
(n ¼ 485) P Value

Appetite 1.6 6 0.8 1.6 6 0.7 0.502
Mood 2.2 6 0.7 2.3 6 0.7 0.503
Sleep 1.9 6 0.8 2.0 6 0.8 0.079
Recreation 1.7 6 0.7 1.8 6 0.7 0.036

* All data are presented as mean 6 SD.

Table 5. Multiple Logistic Regression Analysis for Related
Factors of Chronic Orofacial Pain

Factor OR* 95% CI P Value

Female 1.456 1.081–1.960 0.013
A-Trait 1.019 1.006–1.032 0.005
HADS-A — — 0.486
HADS-D — — 0.366
Sleep — — 0.451
Recreation — — 0.326

* OR indicates odds ratio; CI, confidence interval; A-Trait,
trait anxiety; HADS-A, Hospital Anxiety and Depression
Scale–Anxiety; HADS-D, Hospital Anxiety and Depression
Scale–Depression.
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In this study, sleep and recreation were not factors
associated with chronic pain. This may be because both
acute and chronic pain could interfere with sleep and
recreation similarly.
One limitation with our study is that we only

researched the patient background at the first visit.
More detailed research into the background associated
with chronic pain might have been possible if we had
also performed more extensive psychological tests,
such as formal personality testing. The research
methods used were cross-sectional and we only
investigated the patients’ state at the first visit.
Accordingly, we were not able to evaluate the
proportion of patients in the acute group that
transitioned to chronic pain. Additionally, the differ-
ences in our psychological tests may not have been
clinically significant. Puhan et al39 reported that the
minimum clinically significant difference for HADS-A
is 1.32 and for HADS-D it is 1.40. In our study, the
difference between acute pain and chronic pain was 0.8
for HADS-A and 0.6 for HADS-D. These data were
about half of those by Puhan et al.39 However, the
patients of the Puhan et al39 study included only 88
Chronic Obstructive Pulmonary Disease patients,
about one tenth the number of our cohort of 854
patients in this study. With a higher number of
participants, our differences may have proved clinical
relevant. Moreover, our study analyzed HADS for
acute and chronic pain. Accordingly, it may be
difficult to apply Puhan’s results to this study. In
addition, there are no such studies about trait anxiety.
Thus, further studies will be needed to determine the
clinical significance of the results of this study.
Additionally, we did not perform an analysis based
on various diagnoses, including distinguishing between
intra-articular versus muscular facial pain, and their
tendency toward chronicity.
There is a need to determine whether the results from

this study are applicable in the dental field to a wide
range of patients with chronic pain, by investigating the
relationship between patient background and the
transition to chronic pain through prospective follow-
up of the psychological state of patients with acute pain.
Confirmation of high trait anxiety and female gender
might be 1 method to predict the prognosis for chronic
pain patients in the dental field. It may be useful to take
patient backgrounds into account and to take steps to
reduce anxiety and provide concomitant mental-health
or psychological treatment in order to prevent pain from
becoming chronic.
In conclusion, we used multiple logistic regression to

investigate factors associated with chronic pain in 854
patients presenting to a hospital-based orofacial pain
clinic. The results showed that female gender and high

trait anxiety were closely associated with chronic pain.

If these factors are present in acute orofacial pain
patients, patient management might be improved by

taking into account the possibility of such pain

becoming chronic.
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