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Abstract
Temporomandibular dysfunction (TMD) can be triggered 
by several factors, such as parafunctional habits, among 
them: smoking. However, the relationship between these 
two conditions is unclear. The aim of this study was to de-
scribe the repercussions of smoke habits in patients with 
TMD. This is an integrating review with a guiding question 
considered Population, Intervention, Comparison and Out-
comes (PICO). The search strategy was conducted follow-
ing some Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses and the methodological quality analysis 
of the studies was carried out according to New Castle Ota-
wa for cross-sectional studies. The databases: Cumulative 
Index to Nursing and Allied Health Literature, Medline via 
Pubmed, Web of Science and Scopus. The risk of bias in 
the analysis, extraction and inclusion of the manuscripts 
was reduced by independent peer evaluation. In conclusion 
smoking is able to negatively affect the pain perception of 
patients with TMD, besides influencing comorbid aspects 
such as fatigue, pain control, sleep quality and psycholog-
ical distress. Moreover, it is not possible to consider that 
there is an association between worsening of pain intensity 
and biomechanical aspects of smoking because of the scar-
city of good evidence.
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proximately 10-15% of the population [1]. TMD is as-
sociated with the presence of pain in the preauricular 
region, muscular fatigue of the masticatory muscles, 
limitation or deviations during jaw movement and may 
be associated with noises during opening and closing of 
the mouth [2,3]. The prognostic factors related to the 
development of TMD are still very imprecise and stud-
ied. Previous studies have shown that this population 
has higher levels of distress, catastrophic feelings and 
increased somatic awareness compared to healthy con-
trols.

TMD has been associated with other conditions of 
psychological and chronic pain, including fibromyalgia, 
back pain, headaches, and chronic generalized pain 
[4-6]. One of the major dysfunctions of muscle tissue 
affecting TMD patients is myalgia. The two primary pre-
cipitating factors associated with TMD-related myalgia 
are the formation of symptomatic myofascial trigger 
points and parafunctional habits [2,3,5,7], including 
smoking habit.

The investigation of smoking in patients with TMD is 
very important, not only because of the direct negative 
potential of cigarette smoke, but also because smoking 
habit may be related to the effects of other TMD risk 
factors, including perceived stress, anxiety, and depres-
sion [8,9]. It is known that tobacco smoke plays an im-
portant negative role in various types of chronic pain, 

InTegrATIVe reVIew

Check for
updates

Introduction
Temporomandibular dysfunction (TMD) is one of the 

most common causes of orofacial pain, affecting ap-

https://doi.org/10.23937/2572-4215.1510016
https://doi.org/10.23937/2572-4215.1510016
http://crossmark.crossref.org/dialog/?doi=10.23937/2572-4215.1510016&domain=pdf


ISSN: 2572-4215 DOI: 10.23937/2572-4215.1510016

Oliveira-Souza et al. Int J Physiatry 2019, 5:016 • Page 2 of 8 •

as it was found that the greater exposure to tobacco the 
bigger risk of presenting pain [9].

The active ingredients in tobacco smoke that alter 
the perception of pain are not fully understood, but it is 
generally assumed that nicotine is the main substance 
that modifies the perception of pain. The effects of 
nicotine on pain perception are complex [10,11]. Ex-
perimental studies that use brief noxious stimuli after 
nicotine intake provide evidence that nicotine has an-
algesic properties. Chronic exposure to tobacco leads 
to changes in pain perception, so smokers deprived of 
nicotine show increased sensitivity to pain evoked stim-
uli. Chronic exposure to nicotine may induce biological 
states that produce hyperalgesia and dependence sim-
ilar to that observed with chronic exposure to opioids 
when nicotine levels are reduced sharply [9].

Previous studies have shown that in patients with 
TMD, smoking increased the intensity of crises. And 
there was carry evidence that pain intensity increased 
as daily cigarette consumption also increased [8]. How-
ever, no study can elucidate a cause and effect rela-
tionship between smoking, temporomandibular dys-
function, and orofacial pain, or even elucidate whether 

there is a strong link between the severity of the pain 
crises and the smoking habit.

Therefore, the objective of the present integrative 
review was to describe the repercussions of smoking 
habit in patients with temporomandibular dysfunction.

Materials and Methods
It was decided to carry out an integrative review of 

the literature [11], that it is known for broadly address-
ing the topic it is proposed to discuss. The present study 
was divided into two phases. The first phase consisted 
in the creation of the search strategy, which was based 
on the guiding question: “Does smoking influence the 
intensity/prevalence of orofacial pain in patients with 
TMD?”, led by the PICO strategy, which represents the 
acronym for Patient, Intervention, Comparison and Out-
comes [12]. While in the second phase the data ex-
traction and evaluation of the methodological quality of 
the complete articles were carried out.

In spite of being an integrative review, the authors 
opted for the criteria according to the model of the 
Preferred Reporting Items for Systemic Reviews and 
Meta-Analysis (PRISMA), using the flowchart that shows 
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Figure 1: Flowchart and criteria for selection and inclusion of articles.
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in detail the process of selection of the articles (Figure 
1) [13].

Observational studies (cross-sectional, cohort, 
case-control and case series) were searched in the fol-
lowing databases: Cumulative Index to Nursing and Al-
lied Health Literature (CINAHL), Medline via Pubmed, 
Web of Science and Scopus via Coordination for the Im-
provement of Higher Education Personnel (CAPES). We 
used articles with no temporal and linguistic restriction, 
using the descriptors registered in the Medical Subject 
Headings (mesh): “Smoking”, “Tobacco”, “Orofacial 
Pain”; combined with the Boolean operator: AND “and” 
OR. 

Inclusion criteria were observational studies that used 
as a dependent variable important TMD clinical signs 
and symptoms, such as pain intensity, presence of noise 
and reduction of jaw range of motion, in adult patients 
with orofacial pain and temporomandibular dysfunc-
tion, and smoking as an independent variable of inter-
est, the diagnosis of temporomandibular dysfunction 
must have been through the Research Diagnostic Crite-
ria for TMD (DC/TMD). Studies in which the target pop-
ulation was non-smokers or children and adolescents, 

who discussed dental health in dental settings, such as 
caries development and tooth loss, were excluded from 
the analysis.

The searches were carried out between October 
and November 2017. In an attempt to reduce the risk of 
bias, all the articles located by the search strategy were 
analyzed by two independent reviewers, who accessed 
and identified articles from titles and abstracts, from 
according to the eligibility criteria and the disagree-
ments were analyzed by a third evaluator through a 
consensus meeting. In case of doubt the studies were 
selected for later analysis of the full text.

The evaluation of the methodological quality of the 
selected studies was done by two independent review-
ers using the New Castle - Ottawa quality assessment 
scale/cross-section studies (NOS). This tool analyzes 
articles according to: Selection (sample representative-
ness, sample size, subjects who did not respond, expo-
sure/risk factors), Comparability and Outcomes (evalu-
ation of outcomes, statistical analysis). The qualitative 
analysis of the NOS is performed using the total classi-
fication of 10 stars, distributed in three domains: selec-
tion (maximum 5 stars), comparability (maximum two 

Table 1: Methodological quality evaluation of included studies according to New Castle - Ottawa quality assessment scale: Case-
control studies and cross-section studies (NOS).

NOS Evaluation (10*) Included Studies
Case-control studies

SELECTION Sanders, et 
al. [9]

Proper case definition *

Representativeness of cases *

Selection of controls *

Definition of controls

COMPARABILITY **

EXHIBITION

Determination of exposure *

Calibration of the verification method 
for cases and controls

*

Non-responders -

TOTAL 7*

Cross-sectional studies

SELECTION Burris, et al. 
[18]

Weber, et al. 
[16]

Custodio, et al. 
[15] Melis, et Al. [8] Weingarten, et. 

al. [10]

Representativeness - - - * *

Sample size - - - - -

Subjects not included in the sample - * * - *

Exposure Check ** ** ** * **

COMPARABILITY * * * * *

DISCHARGE

Evaluation of the outcome * * * * *

Statistical analysis * * * * *

TOTAL 5* 6* 6* 5* 7*

The "*" means the presence of that point is present on the study analyzed, according to NOS scale.
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cause they did not relate the smoking habit to orofa-
cial pain, two because they did not use the DC/TMD 
diagnostic criteria and two, for not having the full 
text available on any online article search platform 
and no response was obtained when contacting the 
authors. Thus, a total of 6 studies were included for 
the qualitative analysis.

After careful methodological analysis, the included 
articles presented a quality of moderate evidence. The 
results can be analyzed in Table 1. And Table 2 show the 

stars) and outcomes (maximum three stars). The higher 
number of stars obtained, the better is the study meth-
odological quality.

Results
We identified 242 articles in the databases 

searched and after selection and discussion based 
on title and abstract, 13 references were selected for 
full reading. Of these, seven articles were excluded 
because they did not meet the eligibility criteria: one 
because it was not an observational study, two be-

Table 2: Characterization of the articles included in the sample.

Author/Year/
Location/Journal/
Impact Factor

Study 
Design

Sample Instruments Data 
analysis

Outcome/Results

Weber et al. 2016/
United States/
Journal of Dental 
Research/4.755

Cross-
sectional

610 individuals 
aged 18 to 80 years, 
TMD diagnosis and 
history of traumatic 
experience.

Diagnosis by DC/TMD;

Visual Analog Scale 
100 mm (EVA);

Multidimensional Pain 
Inventory (MPI)

Posttraumatic Stress 
Disorder Checklist 
- Civilian Version 
(PCL-C);

Global Severity Index 
(GSI) of the Symptom 
Checklist-90R (SCL-
90R);

Test T for 
independent 
samples;

Chi-square;

Linear 
Regression;

Smokers significantly 
increased pain (p < 0.001), 
psychological distress (p 
< 0.001), and pain-related 
dysfunction (p < 0.001). 
The impact of smoking is 
apparently more pronounced 
in the pain intensity variable 
(adjusted R2 = 0.103) with 
relatively small effect sizes 
in the SCL-90R and MPI 
measures.

Custodio et 
al./015/United 
Kingdom

/Journal of Oral 
& Facial Pain and 
Headache/.76

Case 
Series

529 individuals 
aged 18 to 84 years 
with myofascial 
masticatory pain 
diagnosis.

Smokers (n = 170)

Age: 35.5 ± 9.77

Non-smokers (n = 
359)

Age: 38.78 ± 13.62

Diagnosis by DC/TMD;

Pittsburgh Sleep Quality 
Index (PSQI);

Global Severity Index 
(GSI) of the Symptom 
Checklist-90 (revised);

Analog Visual Scale 
0-10 (EVA); 

Descriptive 
statistics;

Test T for 
independent 
samples;

Chi-square;

Multiple 
Linear 
Regression; 

Smokers showed higher 
pain severity (7.77 ± 1.91, 
p < 0.01) and greater sleep 
interruption (total PSQI = 
12.58 ± 4.48 vs. 10.58 ± 
1.19, p < 0.001);

Smoking was considered a 
predictor of sleep disturbance 
(β = 0.009, p < 0.01), R2 = 
0.05).

Burris et al. /013/
United States/
Behavioral 
Medicine/.39

Cross-
sectional 

48 women with 
orofacial pain and 
age above 18 years 
(41.06 ± 13.9)

Diagnosis of muscle 
pain

(60.4%, n = 9)

Temporomandibular 
pain (14.6%; n = 7)

Neuropathic pain 
(12.5%; n = 6)

Other diagnoses 
(12.5%, n = 6).

Diagnosis by DC/TMD;

Tobacco Use 
Questionnaire; 

Fagerstrom test for 
nicotine deprivation; 

Theory of Planned 
Behavior Questionnaire

Symptom Checklist-90 
(revised);

Multidimensional Pain 
Inventory;

Multidimensional 
inventory of fatigue 
symptoms (short 
version);

Pittsburgh Sleep Quality

Descriptive 
statistics; 

Test T for 
independent 
samples;

Chi-square;

Effect size 
(Cohen's d);

Pearson's 
Correlation;

Multivariate 
Linear 
Regression;

There was no statistical 
difference in pain duration 
between smokers and 
nonsmokers. However, 
smokers reported less self-
control over pain and ability 
to cope with it (p = 0.02), 
greater fatigue (p < 0.01), 
and poorer sleep quality (p = 
0.04).

The total of cigarettes 
smoked in the last week 
was correlated with pain 
severity (r = 0.4, p = 05), 
pain interference (r = 0.36, 
p < 0.01), self-control over 
pain and (r = -40, p < 0.01), 
fatigue (r = 0.37, p = 0.01) 
and sleep quality (r = 0.30, p 
= 0.02).

 Index; 
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Sanders et al./012/
United States/
Journal Pain/
Fator: 4.519

Case-
control

Women; 18-60 years;

133 cases and 166 
controls.

Age: cases (36.4 
years (CI = 34.3-
38.6), controls (8.7 
years (CI = 7.130.3).

Diagnosis by DC/TMD;

Regarding the 
classification of 
smokers and 
nonsmokers, they 
were asked: "Have you 
smoked at least 100 
cigarettes in your entire 
life?"

Blood samples were 
collected to identify the 
level of cytokines in 
the blood (IL-1 Ra and 
MCP-1);

10-item Perceived 
Stress Scale (PSS); 

Binary 
logistic 
regression 
model;

Odds ratios 
(OR) with 
confidence 
interval (CI) 
was 95%.

Compared to non-smokers, 
smokers are 3 times more 
likely to present TMD (OR = 
3.33, 95%CI = 1.33; 7.7).

The perception of anxiety 
and depression is associated 
with TMD in a dose-response 
relationship.

Smokers were always more 
likely to have TMD (OR = 
4.14, 95% CI: 1.57, 11.35) 
in the 18-9 age group when 
compared to non-smokers, 
but with no statistical 
significance in the older age 
group (OR = 1.3, 95%CI: 
0.55; 0.78).

Melis et al./010/
United States/
The Journal of 
Craniomandibular 
& Sleep Practice/
Factor: 0.877

Cross-
sectional; 
pilot 
study

748 individuals, 521 
with TMD:

166 were excluded.

Smokers: 314

Non-Smoking: 38

Diagnosis by DC/TMD;

The information 
collected: TMD 
diagnosis, TMD pain 
intensity, number of 
cigarettes consumed, 
number of cigarettes 
smoked in one day, age 
and gender;

Numerical scale of pain;

The number of 
cigarettes smoked in 
one day was evaluated 
according to the 
patient's self-report;

T-student 
test;

ANOVA 3 × 
4 test with 
post hoc of 
Bonferroni 
test;

Pearson's 
correlation 
test;

Chi-square 
test; 

A statistical difference in 
pain intensity between the 
smokers and nonsmokers 
groups (p = 0.007) and 
stratification in mild, 
moderate and severe 
smokers (p = 0.005) was 
found.

A positive correlation was 
found between the number of 
cigarettes consumed in one 
day and the intensity of pain 
for the whole sample and for 
the women (p < 0.0001 and p 
= 0.001). The same was not 
found for a single sample of 
men.

There is a significant effect 
between pain intensity and 
cigarette smoking for the 
whole sample and only for 
women (p = 0.003 and p = 
0.008).

There is no significant 
relationship between 
cigarette smoking and a 
specific diagnosis of DC/
TMD.
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Weingarten et 
al.//009/United 
States/Journal of 
Pain/4.519/

Case 
series 

606 patients with 
TMD;

91(15.1%) subjects 
use tobacco;

153(5.4%) reported 
having smoked in the 
past;

359(59.5%) denied 
having used tobacco;

133(89.3%) stopped 
smoking more than 
1 year and 94(63%) 
stopped smoking 
more than 11 years;

Smokers: men: 
71(77%); women: 
1(0.8%); age: 
36(12); unilateral 
pain: 40(43.5%); 
myofascial pain: 
45(48.9%); bruxism: 
1(0.8%);

Ex-smokers: males: 
122(79.7%); women: 
31(0.3%); age: 
51(16); unilateral 
pain: 69(45.1%); 
myofascial pain: 
74(48.4%); bruxism: 
3(15%);

Never smokers: 
men: 304(84.9%); 
women: 54(15.1%); 
age: 44(17); unilateral 
pain: 170(47.6%); 
myofascial pain: 
151(42%); bruxism: 
76(1%);

Diagnosis by DC/TMD;

Basic health 
questionnaire, 
consisted of 
demographic, habits, 
including smoking 
habits;

Scale for evaluation of 
chronic pain;

Analysis of 
variance 
(continuous 
variables);

Chi-
square for 
dichotomous 
variables;

ANCOVA;

Logistic 
regression;

There was no difference 
between those who never 
smoked and former smokers 
in pain scale analysis; 
smokers already had a higher 
level of pain intensity and 
pain interfered with most of 
the items in the chronic pain 
assessment questionnaire.

Smoking: Currently pain 
= 4.1(0.5); mean pain (6 
months) = 6.3 (0.1); Worse 
pain (6 months) = 7.9(0.1); 
n days of impairment in the 
last 6 months = 4(47); pain 
interfered in: daily activity = 
3.9(3); recreational/social/
family = 3.7(3.1); work 
activity = 3.5(3.4);

No-Smoking: Pain at the 
moment = 3.3(0.5); mean 
pain (6 months) = 5.6 (0.6); 
Worse pain (6 months) = 
7.1(0.7); n of days prejudiced 
in the last 6 months = 15(41); 
pain interfered in: daily 
activity = 3(3); recreational/
social/family = 0.8(3.0); work 
activity = 0.5(3.0);

The frequency of bruxism 
or unilateral or bilateral 
symptoms does not depend 
on tobacco use.

The association of tobacco 
use with severe or moderate 
classification of pain 
interference in activities 
depends strongly on whether 
or not the patient has 
myofascial pain.

There was no association 
between myofascial pain and 
self-reported pain.

DC/TMD: Research Diagnostic Criteria for Temporomandibular Disorders.

er this risk. In addition, the perception of pain intensity 
was divergent among the groups of smokers and non-
smokers, with worsening of the perception of pain pro-
portional to the number of cigarettes consumed in the 
day, especially in women. There was a difference in the 
orofacial pain intensity between smokers and nonsmok-
ers, however when compared nonsmokers to ex-smok-
ers, this difference did not occur.

The explanation for the decrease in pain threshold 
is physiological, through alteration in inflammatory 
pathways or allergic processes. Smoking increases the 

qualitative analysis of the observational studies used. 

Discussion 
This integrative review aimed to gather the litera-

ture data about the repercussions that smoking has on 
the development/triggering of signs and symptoms of 
temporomandibular dysfunction (TMD). Some import-
ant data have been verified, among them, that smokers 
have a 3-fold higher risk of presenting TMD (3.33 (CI = 
1.33-7.7) in relation to nonsmokers, especially in the 18 
to 29 age group, and the more advanced age the low-

https://doi.org/10.23937/2572-4215.1510016
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currence of bruxism [8,22].

The development of this review was important to 
elucidate the clinical and important consequences of 
smoking in adult patients with orofacial pain. However, 
we assume that the inclusion of the Snowball strategy 
to rescue new research conducted in the same segment, 
as well as other studies not yet published (Gray 
literature) [23]. There is a need for further studies in 
different countries and to assess the risk of developing 
temporomandibular dysfunction or orofacial pain when 
exposed to smoking, since the vast majority of studies 
are cross-sectional studies.

Conclusion
It is concluded that smoking may affect the painful 

perception of TMD patients, besides influencing co-
morbid aspects such as fatigue worsening, pain control, 
sleep quality and psychological distress. Furthermore, it 
is not possible to conclude that there is an association 
between pain intensity and biomechanical aspects of 
smoking due to a lack of studies in this area with good 
methodological quality.
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