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Chronic Pain in Patients With Atypical Facial Pain and Smoking: Association

and Patterns of Smoking Behavior
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Abstract- This study was conducted with the aim of investigating the pattern of smoking and its relationship
with chronic pain in patients with atypical facial pain (AFP). This descriptive cross-sectional study was
conducted on patients with AFP referred to the Oral and Maxillofacial Medicine department of Mashhad Dental
faculty. Patients whose disease was confirmed through clinical and psychiatric examinations, and standard
diagnostic criteria were included in the study. The information based on the designed checklist includes
demographic characteristics, pain characteristics, and information related to tobacco use was extracted and
recorded. Out of 77 patients included in the study, 23 were smokers and 54 were non-smokers. The most
common site of pain in the smoking group was the face and, in the non-smoking group was the mandible. The
most reported pain type was sharp pain in both groups. In non-smokers, a history of mental stress at the same
time as the onset of pain was reported in 56% of people, and in the population of smokers, it was reported in
73% of people. In both groups, most people reported that pain does not affect sleep patterns. No significant
difference was observed between the smoking and non-smoking groups in terms of pain intensity. According
to the findings of present study, Smoking does not play a role in the pain intensity and sleep pattern of people
with AFP, and other factors such as economic status, stress, anxiety, and smoking compounds may be effective,

which should be investigated in future studies.
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Introduction

The prevalence of chronic pain in the head and face
areas, although it is difficult to measure it accurately, is
reported to be 26%. One of the subtypes of facial pain is
Persistent Idiopathic Facial Pain (PIFP), which used to be
called Atypical Facial Pain (AFP). The prevalence of
these pains is reported as 0.03%. These pains are difficult
to diagnose and may involve the patient in unnecessary
dental, medical, or even psychiatric treatments.
PIFP/AFP is defined as pain for more than two hours a

day and for more than three months without a specific
pathological reason in a person (1,2).

The pain has been reported as Nociceptive, Neuralgia
(burning), aching, and stabbing. The patient reports
changes in intensity, location, and pain quality at different
times. The pain intensity varies from mild to severe under
the influence of emotions and stress (1).

No specific clinical cause for AFP is found. The
possible mechanism of causing AFP can be due to
hyperactivity of central neurons to afferent neurons.
Although AFP is considered to be influenced by
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Smoking behavior and chronic atypical facial pain

biological and psychological factors (1,3).

Smoking has a negative effect on almost all tissues
and systems of the body and is a proven risk factor for
many diseases including cancer and cardiovascular
disorders (4). The high prevalence of nicotine
consumption (about 20%) has made it one of today's
societal challenges (4,5).

In literature, Smoking is associated with several pain-
related diseases, Few studies have documented
associations between tobacco use and painful oral
symptoms or pain-related behavioral effects (5,6). About
one-third of American adults suffer from chronic pain and
more than two-thirds of them have reported a history of
smoking (6). It has also been reported that the duration of
smoking has a significant relationship with the presence
of chronic pain, pain intensity, and sensitivity to pain (7).

In people, smoking may be associated with the
severity of chronic pain, or it may be an escape way for
complications of these pains. The relationship between
oral pain and smoking is somewhat ambiguous. On the
other hand, due to the psychological origins of AFs, there
may be connections with smoking. Studies have shown
that smoking in people with chronic pain is more than in
normal people (8,9). Although the relationship between
smoking and various pains and even facial pains has been
investigated in the literature (10), however, the
relationship between smoking and chronic oral pain,
especially AFP, has not been investigated so far. For this
reason, the present study aims to investigate the smoking
pattern and its relationship with chronic pain in patients
with AFP.

Materials and Methods

Participants and ethical considerations

This descriptive cross-sectional study was conducted
on patients with AFP referred to the Department of Oral
and Maxillofacial Medicine of Mashhad Dental Faculty.
Patients whose AFP was confirmed through clinical and
psychiatric examinations, and standard diagnostic criteria
(newly diagnosed patients) were included in the study
(11). In the present study, all the ethical standards have
been met, and the study was approved by the vice-
chancellor of the Mashhad University of Medical
Sciences with the ethics code of
IR.MUMS.DENTISTRY.REC.1400.133.

Data acquisition
Pain characteristics

Our diagnostic criteria for atypical facial pain were
pain that lasted more than two hours a day and lasted
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more than three months without a specific cause (12).
Data was obtained using a structured checklist including
demographic data, medical history, chief complaint, and
pain duration before referral.

Regarding the patient's pain, the pain characteristics
including the location, duration, nature, distribution,
aggravating/alleviating factors, and the pain intensity
based on the Visual Analogue Scale (VAS), were
documented.

Smoking pattern characteristics

In terms of smoking, any tobacco type (pipe, cigarette,
hookah, etc.), age of initiation, frequency, duration, quit
attempts in the last year, cigarettes reverse use, unfiltered
cigarettes, secondhand smoke exposure, and post-AFP
changes in smoking behavior, the time interval between
smoking and causing pain were recorded in the relevant
checklist.

People who had smoked more than 100 cigarettes in
their lifetime were classified as smokers’ group and the
rest as non-smokers’ group (12).

Sleep pattern

The participants were asked about sleep status
(including the quality and quantity of sleep) and any
treatments. They were also asked about stressful life
events coinciding with pain onset.

Haven-yale multidimensional questionnaire

One of the tools prepared to examine chronic pain is
the Haven-Yale Multidimensional Questionnaire. This
questionnaire is standardized for patients with chronic
pain (13). This questionnaire consists of three
independent parts: the first part (pain experience)
contains 20 questions and asks the patient to report his
assessment of pain interference, support and self-control,
pain severity, pain perception and negative mood in the
form of 5 subscales. The second part (responses by
significant other) has 14 questions in the form of three
subscales to evaluate punishing, solicitous, and
distracting responses. The third part (daily activity) has
18 questions and evaluates in the form of five subscales
including household chores, outdoor work, activities
away from home, social activities and general activity.
The score obtained for each section in the Haven-Yale
questionnaire was 0 to 6, and the average of the total
scores is presented as the final report (14).

Statistical analysis
Data was analyzed using SPSS v25 (IBM, USA).
Normality was verified (Kolmogorov—Smirnov, Shapiro—



Wilk). ANOVA, t-test, and chi-square tests compared
variables. Regression methods were used to determine the
relationship between pain intensity and other variables.
Significance was set at P<0.05.

Results

Participant data

Seventy-seven newly diagnosed AFP patients
participated between May 2021-June 2022: 23 smokers
and 54 non-smokers.

The average age of the participants was 50.15+57.74
(range 23-74 years), significantly different between the
two groups of smokers and non-smokers (P=0.028). Men
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significantly smoke more than women (P<0.001).
Education and marital status showed no significant
differences (P>0.05). A summary of the participants'
demographic information can be seen in Table 1.

As can be seen in Table 1, In terms of medical history,
most participants in the smoking group had no systemic
disease; but in the non-smoking group, a positive medical
history or systemic disease was reported.

Mental stress at pain onset occurred in 73% of
smokers vs. 56% of non-smokers, and dental trauma was
more frequent in smokers (62% vs. 40%).

Pain was the main complaint in both groups; burning
sensation was more common among non-smokers.
Complaint duration was usually 1-2 years in smokers and
>2 years in non-smokers (Table 1).

Table 1. Demographic and medical information of patients

Variable Non-smokers Smokers P
Medical information
Age, mean=SD 53.15+12.34 44.15+56.32 0.028!
Gender, n (%)
Male 9 (34.61%) 17 (65.39%) <0.0012
Female 45 (88.23%) 6 (11.77%)
Education level, n (%)
Illiterate 14 (82.35%) 3 (17.65)
Under diploma 15 (78.94%) 4 (21.06%) 0.2612
Diploma 10 (55.55%) 8 (44.45%)
Academic degree 15 (65.21%) 8 (34.79%)
marital status, n (%)
Single 5 (45.45%) 6 (54.55%) 0.068°
Married 44 (77.19%) 13 (22.81%) ’
Divorced 5(55.55%) 4 (44.45%)
Employment status, n (%)
Unemployed 1 (25.00%) 3 (75.00%)
Housekeeper 37 (90.24%) 4 (9.76%)
Self-employed 4 (26.67%) 11 (73.33%) <0.0013
Employee 4 (66.67%) 2 (33.33%)
Retired 6 (66.67%) 3 (3.33%)
Student 2 (100%) 0 (0%)
Medical information
Systemic disease (yes) 39 (79.51%) 10 (20.41%) 0.883
Main complaint, n (%)
Pain 46 (69.66%) 20 (33.34%)
Burning 4 (80.00%) 1 (20.00%)
Tingling 2 (100%) 0 (0%)
Paresthesia 2 (66.66%) 1 (33.34%) 0.65°
Edema 0 (0%) 1 (100%)
Complaint duration, n (%)
0-6 months 17 (80.95%) 4 (19.05%)
6-12 months 11 (64.70%) 6 (35.30%)
1-2 years 7 (50.00%) 7 (50.00%) 0.209*
> 2 years 19 (76.00%) 6 (24.00%)

* P<0.05 was considered Significant
1. independent t-test

2. chi-square test

3. Fisher exact test

4. Chi-square test
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Pain characteristics

A significant difference was observed between the
groups in pain distribution (P=0.024). In the non-smoking
group, the face was the most affected site (27.78%),
whereas in smokers, pain distribution was absent in most
cases (56.53%). As shown in Table 2, neuropathic (sharp)
pain was the most frequent type in both groups, followed
by stinging pain. The lower jaw was the most common
pain site in non-smokers, while the face was most
common in smokers. In both groups, the majority of
participants reported continuous pain lasting 24 hours per
day (Table 2).

Stress was the most common factor aggravating pain
in both smokers and non-smokers. Non-smokers mainly
used analgesics for relief, whereas smokers used other
methods such as massage, heat, or chewing. No
significant differences were found between the groups in
pain triggers, relieving factors, sleep effects, prescribed
medications, or pain intensity (P=0.85, P=0.164,
P=0.707, P=0.709, and P=0.186 respectively).
Additionally, neither smoking duration nor daily cigarette
consumption was associated with pain intensity,
indicating that smoking had no significant impact on pain
(P=0.95, and P=0.335respectively).

Smoking pattern characteristics

Table 3 shows the smoking patterns of 23 participants:
19 reported no change in smoking after AFP onset, 2
increased, and 2 decreased their smoking. Most had been
smoking for over 20 years, and for 69.6% of smokers,
more than 5 years had passed between the start of
smoking and pain onset.

Sleep pattern

There was no significant difference in sleep patterns
between the two groups after the start of the intervention
(P=0.7). Despite this, smokers (56.5%) had more sleep
pattern changes than non-smokers (51.9%).

Logistic regression showed that age, employment
status, and gender did not significantly affect sleep
pattern changes in either group (P>0.05).

Haven-yale multidimensional questionnaire

In the Haven-Yale questionnaire, pain severity scored
highest in the pain experience section, while solicitous
responses and household chores scored highest in the
interests/concerns and  daily activities sections,
respectively. After adjusting for age, gender, and
employment status, none of the questionnaire sections
showed significant differences between smokers and non-
smokers (P>0.05) (Table 4).

Table 2. Pain characteristics among smokers and non-smokers

Variable Non-smokers Smokers P

Pain Location

s s

* B 0 . 0

IFJ;)Z?F - 7(50.0%) 7(50.0%) 0.247'
7 (87.5%) 1 (12.5%) :

Oral mucosa 2 (66.7%) 1 (33.3%)

Teeth 2 (50.0%) 2 (50.0%)

T™J

Pain Type

Neuropathic (sharp) 342 ((86(;1 0(3;/‘3) 118((2306£;/‘;)

Unlocated pain 4 (80.00/2) : (20'0%) 091!

Numbness (tingling) 6 (75:0%) 2 (25:0%) .

Neuralgia (stinging) 6 (85.7%) 1 (14.3%)

Nociceptive (pulsating)

Pain distribution
10 (43.5%)

Negative

Eor 8 (80.0%)
15 (75.0%)

Face 8 (88.9%)

Oral mucosa 13 (86.7%)

Others

Pain Duration During the

Day 13 (76.5%)

<1 hour 18 (90.0%)

1-12 hours 3 (60.0%)

12-24 hours 20 (69.0%)

24 hours (continuous)

13 (56.5%)

2 (20.0%)

5 (25.0%) 0.024'
1(11.1%)

2(13.3%)

4(23.5%)
8 (30.77%)
2 (40.00%)
9 (31.04%)

0.87'
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*= P<0.05 was considered Significant
1.~ Fisher exact test

Table 3. Smoking pattern characteristics

Variable Frequency, n (%)
Smoking duration

< S years 7 (30.43%)
5-10 years 4 (17.39%)
10-15 years 3 (13.04%)
> 20 years 9 (39.13%)
Tried to quit in past 12 months

Yes 0 (0%)
No 23 (100%)
Reverse smoking

Yes 0 (0%)
No 23 (100%)
Use of unfiltered cigarettes

Yes 0 (0%)
No 23 (100%)
Exposure to secondhand smoke

Yes 24 (31.16%)
No 54 (68.84%)
Change in consumption pattern

Unchanged 19 (82.60%)
Increased 2 (8.69%)
Decreased 2 (8.69%)
Time between start of smoking and

pain onset 3 (13.04%)
<1 year

1-5 years 4 (17.39%)
> 5 years 16 (69.56%)

Table 4. Haven-yale multidimensional questionnaire

Regression model, p [95% CI]

Variable Result Employment Gender Age
status
First section (pain experience), mean + SD
Support and self-control
Pain severity 421(5)47;?;3 0.003[0.132,0.126]  -0.749 [ 060(;)028[-
Pain perception 3.12+1.12 ’ 1.167, 0.011]
Negative mood 3.44+1.03 0.33]
Second section (responses by significant other), mean + SD
Punishing responses
solicitous responses 1255166 0.106[-0.078,0.023]  -0.542[-  0.01[-
Distracting responses 2.46+1.83 1.141, 0.004,
1.90+1.88 0.056] 0.023]
Third section (daily activity), mean = SD
Household chores
Outdoor work 4.00£2.10 0.055[-0.04,0.149]  0.105[-  -0.015 [-
e .. 0.73+1.17 0.201, 0.022,
?ﬁﬁ:ﬁ:tﬁtiﬁfeys from home 1.071.07 0.412] 0.009]
¢ 1.66+1.66
General activity 1.85+1.85

Discussion

Atypical facial pain (AFP) is a debilitating condition
whose etiology and characteristics remain incompletely
understood. Because its symptoms can overlap with other
types of head and neck pain, patients may often receive

inappropriate or even invasive treatments. In several
studies, smoking and tobacco use have been suggested as
contributing factors in chronic pain conditions (1,3). The
present study aimed to examine smoking patterns and
their relationship with chronic pain in patients with AFP,
and also to explore whether pain influences smoking
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behavior. Identifying factors that affect AFP can help
clarify its underlying pathophysiology and improve
treatment strategies.

The mean age of participants in this study was
57.74£50.15 years. Macfarlane et al., (16) reported that
facial pain was most common in individuals aged 51-55
years, which is consistent with the present findings.
Similar to previous research, most participants were
women, supporting earlier evidence that chronic pain is
more prevalent among females (17-22), possibly due to
higher susceptibility to stress and depressive symptoms
(20).

In the current study, no significant correlation was
observed between the intensity of AFP and smoking
status. This is consistent with the findings of Burris ez al.,
(9), who also reported no association between smoking
and chronic facial pain. However, Riley et al., (23) found
a significant relationship between smoking amount and
severity of chronic oral pain. Such discrepancies may
arise from differences in study design, population
characteristics, cultural contexts, and sample sizes.
Moreover, socioeconomic and environmental factors
could also influence pain perception and smoking
behavior. Exposure to cigarette smoke—even passive
exposure—may contribute to pain modulation through
inflammatory or neurochemical pathways. Hence, future
studies should include biochemical assessments of
nicotine metabolites to clarify these associations.

When situated within the broader smoking—pain
literature, the current findings contribute to the evidence
that the relationship between smoking and chronic pain is
complex and inconsistent. While some studies report that
smoking is associated with heightened pain perception in
conditions such as low back pain, fibromyalgia, and
temporomandibular disorders (11,16,24,25), our results
did not find a significant effect of smoking on atypical
facial pain. This discrepancy may be explained by
differences in study populations, types of pain, smoking
patterns, psychosocial factors, and exposure levels.
Experimental evidence also suggests that nicotine may
exert short-term analgesic effects, but chronic exposure
can alter pain processing, potentially leading to
hyperalgesia and central sensitization. Our findings
highlight that, at least in AFP, smoking may not be a
major determinant of pain intensity.

In the review by Shi ef al., (25), similar to our study,
no significant association was found between smoking
intensity and chronic oral pain severity, suggesting that
the influence of smoking may depend more on individual
smoking patterns, psychological stress, and other
chemical constituents of cigarettes. Furthermore,
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psychosocial stress has been strongly linked to both
increased smoking behavior and pain chronification
(25,26,27). The predominance of male smokers in the
present study may reflect higher exposure to occupational
stressors, consistent with the notion that stress-related
pathways contribute to both nicotine use and pain
persistence.

In the present study, no relationship was observed
between smoking and sleep quality. By contrast, Riley et
al., (23) reported that smoking was associated with sleep
disturbances, as did other studies (9,16). The discrepancy
in findings may relate to differences in pain medication
use—such as analgesics or benzodiazepines—that can
alter sleep patterns and mask the potential effects of
smoking.

Additionally, 40% of non-smokers and 62% of
smokers reported a history of dental pain or trauma
coinciding with pain onset. Similar to Riley et al., (23),
who found that 52% of subjects experienced dental pain
during the onset of chronic pain, our findings suggest that
dental trauma may play a role in the initiation or
perpetuation of AFP, though causality remains uncertain.

Consistent with prior evidence (28), a high prevalence
of psychological stress and depressive symptoms was
observed among AFP patients, particularly among
smokers (73%) compared to non-smokers (56%). This
aligns with studies demonstrating that psychological
distress can amplify pain perception and promote
smoking as a coping mechanism.

Finally, patient responses on the Haven—Yale
questionnaire indicated no significant differences in
social or functional aspects between smokers and non-
smokers. Thus, smoking did not appear to alter daily
activities or interpersonal functioning in this sample.
However, larger studies that integrate psychological,
biochemical, and socioeconomic variables are needed to
clarify these relationships.

This study has several limitations. First, since no
previous research has specifically investigated the effect
of smoking on atypical facial pain (AFP), the comparison
of our findings with earlier studies is limited, highlighting
an existing knowledge gap in this field. Second, the
sample size was relatively small, which may limit the
statistical power and the generalizability of the findings.
Third, biochemical confirmation of the outcomes was not
performed, and the results were based solely on clinical
or record-based assessments. Fourth, as this was a single-
center study, the findings may not be fully generalizable
to other settings or populations. Moreover, the present
study did not examine patients’ economic status or
anxiety levels, compare pain intensity based on serum



levels of nicotine derivatives, or classify smokers
according to the amount consumed. These aspects will be
addressed in future studies.

In this study, the characteristics of atypical facial pain
in smokers and non-smokers were investigated. In this
study, there was no relationship between smoking and the
severity of AFP in patients. According to the findings of
this study, it seems that smoking alone did not affect the
pain severity in patients with AFP, and other factors such
as economic status, anxiety, and stress may be effective
on the patients' pain intensity.
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