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Smoking and Smokeless Tobacco: Increased Risk for Oral Pain

Joseph L. Riley III,* Scott L. Tomar,* and Gregg H. Gilbert†

Abstract: Tobacco has been linked with several pain conditions that include musculoskeletal pain,
rheumatoid arthritis, and fibromyalgia. This study documented associations between smoking and
smokeless tobacco use and measures of orofacial pain and oral pain impacts (activity reduction and
trouble with sleep) assessed during a 48-month time period. These data were collected as part of the
Florida Dental Care Study, a longitudinal study of oral health among 873 adults aged 45 years and
older at baseline. Twenty-five percent of the study participants were current users of some form of
tobacco, and 34% were former users. Separate models were tested for smoking and smokeless
tobacco. Current tobacco users were at increased risk of experiencing a range of painful oral
symptoms. We also found that behavioral impacts associated with oral pain are sensitive to differ-
ences in tobacco use status. Our data also support the supposition that once tobacco cessation occurs,
the risk for pain associated with oral disease decreases significantly. No differences were found
between former users and those never having used tobacco across any of the pain measures.
Strengths of the current study include the longitudinal methodology, assessment of different pain
symptoms with potentially differing etiology, and that several markers of tobacco use were used
(prevalence, consumption, and duration).
Perspective: This study considers the harmful effects of tobacco use on oral health. Smokers were at
significantly increased risk for oral pain and related limitation of daily activities. The data also suggest
that the risk for oral pain associated with tobacco use decreases significantly if tobacco cessation
occurs.

© 2004 by the American Pain Society

Key words: Tobacco, smoking, orofacial pain, oral health, pain impact.
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n 2000, 31.3% of men and 21.3% of women in the
United States used some form of tobacco.16 Smoking
adversely affects nearly all tissues and systems in the

ody and is an established risk factor for many diseases
ncluding several cancers and cardiovascular disorders.4

obacco use is also linked with several pain conditions
hat include musculoskeletal pain,2,12,13,24,25,28,35,44

heumatoid arthritis,20,23,33,38 and fibromyalgia.45

Smoking39 and the use of smokeless tobacco5,40 have
een identified as risk factors for clinical signs of oral
isease in several large field examination studies. Al-
hough research on oral health–related quality of life
uggests that subjective measures of oral health might
e more useful than clinical indexes with regard to how
ral health affects the lives of individuals,3,14 few studies
ave documented associations between tobacco use and
ainful oral symptoms or pain-related behavioral im-
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acts. We were able to find 3 studies that suggested
hese relationships. Among dental patients, associations
etween dentin sensitivity and smoking have been re-
orted.1,30 In the only community-based study, Unell et
l41 found that tobacco use was associated with an in-
reased probability of toothache pain. However, that
tudy was limited by not disaggregating former smokers
rom persons who have never smoked. Another epidemi-
logic study that assessed pain of the face without des-

gnating the location (ie, oral cavity) found no associa-
ion between smoking and pain.2

The objective of this study was to explore the associa-
ion between smoking and smokeless tobacco use at the
nset of the study with a range of measures of oral pain
tooth pain, painful gums, and temperature sensitivity)
nd oral pain impacts (activity reduction and trouble
ith sleep) assessed during a 48-month time period.

ethods

ampling Methods
Data for this study were drawn from the Florida Dental
are Study (FDCS), a longitudinal observational cohort
tudy of oral health and dental care use, the field phase
f which began in 1993 and ended in 2000. More detail
n the study is provided at the Internet site listed in the
cknowledgements. A telephone screening methodol-
gy was used to identify persons who met eligibility cri-
(May), 2004: pp 218-225
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eria, from whom a stratified random sample was se-
ected to participate at baseline. The sampling

ethodology and selection are provided in an earlier
ublication.15 The 873 subjects who participated at base-

ine were a representative sample of the population de-
ned as those who (1) resided in 1 of the 4 counties of

nterest, (2) were English-speaking, (3) were capable of
ngaging in a cogent telephone conversation, (4) resided
n a household, in contrast to a congregate facility, (5)
eported race as non-Hispanic black or non-Hispanic
hite, and (6) had at least 1 remaining natural tooth.

our counties in north Florida were selected because
hey provided an urban/rural contrast, have large per-
entages of blacks, older adults, and poor individuals,
ere geographically proximate, and were near the ad-
inistrative base for the project. Less than 2% of the
ersons in those counties considered themselves to be
ispanic.
By 48 months, 714 persons (unweighted n) remained in

he study. Demographic information for the 714 partici-
ants is presented in Table 1. Of the 159 persons who
ere not available for the 48-month interview, 60 were
eceased, 40 refused, 15 were medically unable to par-
icipate, and 44 were unreachable. Persons who partici-
ated at 48 months were more likely than dropouts to
ave been regular dental care attenders, above the
00% poverty threshold, in better self-rated general
ealth, white, younger, and free of active dental caries at
aseline. No differences in participation were observed
ith respect to sex, area of residence, or dental insurance

tatus. The possible effect of this attrition on pain prev-
lence is suggested by differences in baseline prevalence
f toothache pain. At baseline (n � 873), 12.1% of per-
ons reported current toothache pain. If the baseline had
nly included persons who ultimately participated at 48
onths, then that figure would have been 12.4%. This

ifference was not statistically significant. One person
id not respond to the questions about smoking, and 8
id not respond to questions about chewing tobacco or
nuff use. An additional 32 only responded to the ques-

able 1. Prevalence of Tobacco Use by Sex, Race, and

CHARACTERISTIC N

moking (N)
Men 225
Women 488
Black 298
White 412
Age, 45-64 y 358
Age, 65� y 355

mokeless tobacco use (N)
Men 223
Women 483
Black 293
White 410
Age, 45-64 y 356
Age, 65� y 350
ion about painful gums, because by the 48-month clin-
cal examination they had no remaining teeth.

nterview Methods
Trained interviewers administered the baseline inter-

iew, which lasted approximately 30 minutes. Interview-
rs collected a wide range of information including de-
ographic data. Test-retest coefficients ranged from

.00 to 0.77 in a subset of 42 subjects over an average
nterval of 4 days. Immediately after the baseline inter-
iew a clinical examination was performed. The baseline
nterview and clinical examination were followed by a
elephone interview at 6-month intervals. At 24 and 48
onths after baseline, the interview was performed in

erson instead of by telephone, and this was followed
mmediately by a clinical examination that was identical
o the baseline examination.
This project was approved by the University of Florida

nstitutional Review Board. The informed consent of all
uman subjects who participated in this investigation
as obtained after the nature of the procedures had
een explained fully.

easures

obacco Status
At baseline, study participants were asked whether

hey had smoked at least 100 cigarettes or cigars in their
ifetime and whether they still smoked at the time of the
nterview. Those who reported smoking at least 100 cig-
rettes or cigars and who smoked at the time of the
aseline interview were classified as current smokers,
ormer smokers had smoked at least 100 cigarettes or
igars but were no longer smoking, and never smokers
ere those who had not smoked 100 cigarettes or cigars

n their lifetime. Current smokers were asked the num-
er of years that they had been smoking and the number
f cigarettes or cigars smoked per day. Participants also
ere asked whether they ever used chewing tobacco or

nuff; those who reported ever using those products

RRENT FORMER NEVER

122 229 362
% (50) 48% (109) 30% (66)
% (72) 24% (120) 61% (296)
% (49) 27% (82) 56% (166)
% (72) 35% (145) 47% (195)
% (95) 32% (113) 42% (150)
% (27) 32% (115) 60% (213)

33 69 604
% (15) 19% (42) 75% (167)
% (18) 5% (27) 91% (437)
% (28) 13% (38) 77% (227)
% (5) 7% (31) 92% (374)
% (12) 10% (36) 86% (308)
% (21) 9% (33) 85% (296)
Age

CU

22
15
17
18
27
8

6
4

10
1
4
6
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220 Tobacco and Oral Pain
ere asked whether they currently used it. Those who
eported ever using chewing tobacco or snuff were
sked the duration of use; current users also were asked
he frequency of use.

ral Pain and Pain Impact
At each follow-up interview, respondents were asked

bout dental problems they had experienced since the
ast interview. They were asked about toothache or pain-
ul tooth, sensitivity to hot or cold fluids or to sweets,
nfected or sore gums, oral pain or discomfort restricting
ormal activity, and trouble sleeping because of oral
ain or discomfort.

ontrol Variables
History of dental care was assessed by a question that

sked about the number of visits to a dentist since the
ast interview and a question that allowed respondents
o be classified as problem-oriented or regular attenders.
resent financial status was assessed with a question that
sked about the ease with which financial obligations
re met. Oral hygiene was assessed with 2 items asking
bout daily tooth brushing and the frequency of floss-

ng.

tatistical Methods
We tested for an association between tobacco use and
ainful oral symptoms and pain impacts by using 2 meth-
ds to operationally define the oral pain–related out-
omes, the number of 6-month interviews during the
rst 48 months of the FDCS at which the respondent
eported experiencing each of the target pain variables
metric variable) and whether the oral pain outcome oc-
urred once or more during the study (dichotomous vari-
ble). For the dependent variables that used a metric
cale, a general linear model was used. For the dichoto-
ous dependent variables, a series of logistic regression
odels were used. The independent variables, tobacco
se status, were categorized as current, former, or never
aving used cigarettes/cigars or smokeless tobacco. Vari-

Table 2. Duration of Tobacco Use Among Current and
Former Users by Type of Tobacco

CURRENT FORMER

Duration of smoking
5 y or less 2% 17%
6-10 y 2% 15%
11-19 y 19% 28%
20-29 y 27% 17%
30� y 50% 23%

Duration of smokeless tobacco use*
5 y or less 18%
6-10 y 14%
11-19 y 28%
20-29 y 17%
30� y 23%

*The smokeless tobacco duration variable did not distinguish between current
or former users.
bles known to be associated with oral health were en-
ered as control variables in all analyses (history of dental
are, financial status, dental insurance, education, oral
ygiene, and age). Because oral pain and pain impact are
nown to vary as a function of sex and race, sex, race, and
heir interaction terms with smoking status were also
ntered in the statistical models. Bivariate relationships
ere tested with the Pearson product moment correla-

ion or Spearman rho as appropriate.

esults

obacco Use and Pain Status
One hundred twenty-two (17%) of the FDCS respon-
ents indicated they were current smokers, 229 (32%)
ere former smokers, and 362 (51%) had never been

mokers. Thirty-three (5%) reported they were current
sers of chewing tobacco or snuff, 69 (10%) were former
sers, and 604 (86%) had never been users. The duration
f smoking and smokeless tobacco use is presented in
able 2. Current smokers had been smoking for an aver-
ge of 32.6 years (standard deviation [SD], 12.7; range,
-60) and smoked an average of 0.97 packs per day (SD,
.88; range. 0.1-5.8). Former smokers had smoked for an
verage of 21.1 years (SD, 15.2; range, 0.5-85) and
moked an average of 0.85 packs per day (SD, 0.63;
ange, 0.1-4.0). Those who ever used smokeless tobacco
eported using for an average of 10.4 years (SD, 13.6;
ange, 1-65). Of the current smokeless tobacco users, 18
56%) reported using smokeless tobacco more than once

day, 11 (34%) every day, 3 (6%) several times each
eek, and 1 (3%) less than once a week.
Fifty-two percent of the FDCS respondents reported

ooth pain during 1 or more of the 6-month interviews
mean, 1.2; SD, 1.3) between baseline and 48 months.
ixty-four percent reported temperature sensitivity of
he teeth (mean, 2.0; SD, 1.6), 50% reported painful
ums (mean, 1.2; SD, 1.4), 25% reported oral pain re-
uced activity reduction (mean, 0.5; SD, 0.7), and 32%
eported trouble sleeping because of oral pain (mean,
.6; SD, 0.8).

uration and Consumption of Tobacco
se and Oral Pain
Among current smokers, significant negative correla-

ions were found between years smoked and tooth pain
r � �.21; P � .03), temperature sensitivity (r � �.28; P �
01), and activity reduction because of oral pain (r �
.20; P � .04). Positive correlations were found among

urrent smokers between the number of packs of ciga-
ettes smoked per day and tooth pain (r � .27; P � .01),
emperature sensitivity (r � .26; P � .01), activity reduc-
ion (r � .24; P � .01), and trouble with sleep (r � .24; P �
01). Among former smokers, no significant associations
ere found between any of the pain outcomes and du-

ation or packs smoked. Among smokeless tobacco users,
ositive correlations were found between duration of
se and temperature sensitivity (r � .34; P � .02), painful
ums (r � .32; P � .02), and trouble with sleep (r � .37; P

.01). Associations were also found between the fre-
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uency of current smokeless use and temperature sensi-
ivity (r � .37; P � .05), painful gums (r � .37; P � .05), and
rouble with sleep (r � .34; P � .06). The above values are
artial correlations, adjusting for age at baseline.

obacco Use and Pain
Adjusted means for the number of interviews report-

ng each of the oral pain and pain impact variables by
obacco use status are presented in Table 3. Main effects
or smoking status were found for tooth pain (F � 6.552;
� .01), painful gums (F � 3.452; P � .03), activity reduc-

ion (F � 11.962; P � .01), and trouble with sleep (F �
.211; P � .01). A significant sex by smoking status inter-
ction for tooth pain was also found (F � 4.524; P � .01).
arginal cell means were as follows: men who are cur-

ent smokers, 1.8; former, 0.9; never, 1.0; women, cur-
ent, 1.2; former, 1.2; never, 1.2. Test of simple effects
ndicated that the cell mean for male smokers was signif-
cantly larger than the other 5 smoking status � sex cells
P � .05). For smokeless tobacco use, main effects for

able 3. Adjusted Means* and 95% Confidence Interva

PAIN VARIABLE

CURRENT, MEAN

(95% CI)

moking
Tooth pain 1.58 (1.39-1.77)
Painful gums 1.42 (1.13-1.71)
Temperature sensitivity 2.36 (1.87-2.85)
Activity reduction 0.85 (0.70-0.99)
Trouble sleeping 0.86 (0.69-1.03)

mokeless tobacco use
Tooth pain 1.34 (0.69-1.99)
Painful gums 2.35 (1.69-2.99)
Temperature sensitivity 2.73 (1.94-3.52)
Activity reduction 0.70 (0.30-1.10)
Trouble sleeping 0.52 (0.15-0.89)

Mean number of intervals in which each pain variable was reported, adjusted

able 4. Odds Ratio Estimate for Reporting Pain or Pai

PAIN VARIABLE

CURRENT VS

NEVER USER

moking
Tooth pain 1.5 (1.2-2.6)*
Painful gums 1.3 (0.8-2.2)
Temperature sensitivity 1.5 (0.9-2.4)
Activity reduction 2.1 (1.3-3.5)†
Trouble sleeping 2.0 (1.2-3.5)*

mokeless tobacco
Tooth pain 1.0 (0.4-2.3)
Painful gums 1.7 (1.2-2.1)†

Temperature sensitivity 1.9 (0.9-4.0)
Activity reduction 1.4 (0.4-3.0)
Trouble sleeping 0.8 (0.3-2.5)

OTE. Odds ratios and 95% confidence intervals are for current users compare
ormer users in column 3, and former compared to never users in column 4 adj
P � .05.
P � .01.
moking status were found for painful gums (F � 5.752; P
.01).
Odds ratio estimates for reporting pain or pain impact

t least once by tobacco status are presented in Table 4.
urrent smoking or current smokeless tobacco use was
ssociated with the odds of reporting tooth pain, activity
eduction from oral pain, and trouble sleeping because
f oral pain compared with never users. Current smoking
r smokeless tobacco use was associated with the odds of
eporting both activity reduction and trouble sleeping
ecause of oral pain compared with former users.

iscussion
The purpose of this study was to examine the relation-

hip between the use of tobacco and oral pain. We found
hat current smoking status increased the risk of experi-
ncing a range of painful oral symptoms and pain im-
acts. In addition, current users of chewing tobacco or
nuff reported more pain from the soft tissue of the
outh than former smokeless tobacco users or those

r Oral Pain and Pain Impact Variables

FORMER, MEAN

(95% CI)
NEVER, MEAN

(95% CI)

1.06 (0.87-1.25) 1.07 (0.87-1.27)
1.10 (0.90-1.31) 1.11 (0.91-1.32)
1.96 (1.57-2.36) 1.92 (1.52-2.33)
0.28 (0.18-0.38) 0.36 (0.26-0.46)
0.48 (0.30-0.60) 0.44 (0.36-0.52)

1.16 (0.75-1.57) 1.15 (1.00-1.30)
1.27 (0.87-1.67) 1.04 (0.91-1.13)
2.26 (1.71-2.80) 1.89 (1.69-2.09)
0.38 (0.23-0.53) 0.50 (0.40-0.60)
0.50 (0.27-0.73) 0.48 (0.40-0.56)

ce, sex, age, oral hygiene, dental care, and education.

pact at Least Once by Tobacco Use Status

CURRENT VS

FORMER USER

FORMER VS

NEVER USER

2.1 (1.3-3.7)† 0.8 (0.6-1.3)
1.2 (0.8-2.1) 0.9 (0.7-1.3)
1.1 (0.8-1.3) 0.8 (0.6-1.3)
2.1 (1.3-3.2)† 0.9 (0.2-1.6)
1.4 (0.8-3.0) 1.7 (0.9-3.0)

1.2 (0.4-2.7) 1.2 (0.7-2.1)
1.8 (0.7-3.0) 0.8 (0.4-1.5)
1.2 (0.7-1.9) 0.8 (0.5-1.4)
1.0 (0.3-3.2) 1.3 (0.5-3.2)
0.4 (0.1-1.7) 1.1 (0.4-2.5)

ose who have never used tobacco in column 2, current users compared to
for race, sex, age, oral hygiene, dental care, and education.
ls fo
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222 Tobacco and Oral Pain
ho never used those products. Our data also support
he supposition that quitting tobacco use significantly
ecreases the risk for pain associated with oral disease.
o our knowledge, this study was the first investigation
o document the impact of tobacco use on indicators of
ral pain and pain impact.
The baseline prevalence of smoking in the FDCS cohort
as very similar to contemporaneous national estimates.

or example, 27% of participants aged 45 to 65 years
ere current smokers in our study, compared with 27.3%

n that age group nationally in 1992.17 Similarly, the
revalence of current smokeless tobacco use among men

n the FDCS (6.7%) was comparable to national estimates
5.6% in 1991) for men aged 45 years and older,16 but it
as higher among women in the FDCS (4% vs 1%).

obacco Use and Pain
After adjusting for history of dental visits, overall ap-
roach to dental care, financial status, dental insurance,
ducation, oral hygiene, and age, current smokers re-
orted experiencing more tooth pain and painful gums
han former smokers or respondents who have never
moked tobacco products. Our findings corroborated
hose reported by Unell et al41 from data collected by
sing a postal survey of Swedish adults. They found that
moking status, recorded as currently smoking compared
o not currently smoking, increased the odds of experi-
ncing tooth pain during the previous 12 months by a
actor of 1.3. With a criterion of reporting tooth pain at

or more of the 6-month interviews, we found that
urrent smokers at baseline were at increased risk by a
actor of 1.7 over those who had never smoked. Our
nding of a greater risk from smoking could be attrib-
ted to our not including former smokers in the non-
moker category.
Our findings did not support those reported by Al-
ahadni and Linden1 or Rees and Addy30 regarding as-

ociations between smoking and sensitivity of the teeth
o temperature. One possible explanation could be the
ange of confounding variables that were controlled in
ur analyses. Whereas Al-Wahadni and Linden matched
n age and sex and adjusted for tooth brushing in their
nalysis and tested for differences on a rating of pain,
ees and Addy tested for differences in the number of
ensitive teeth but did not control for any person-level
ifferences. Andersson et al2 also failed to find differ-
nces by using a pain drawing to assess pain in the head
r face.
The effect of smoking on tooth pain only occurred

mong men. That only men who smoke are at increased
isk also has been reported for back pain25 and rheuma-
oid arthritis.23 These findings seem to be in contrast to a
rowing literature indicating that women are more

ikely to report a variety of temporary and persistent
ains and to report pain of greater severity and a longer
uration in comparison with men.42 In a previous report
rom FDCS data, there were no sex differences in the
-month point prevalence of tooth pain at the 42-month
nterview.32
Consistent with findings that the use of smokeless to-
acco is associated with localized periodontal destruc-
ion6,10 and oral mucosal lesions,10,18,19,26,37,39 our data
ndicated that current users reported more pain than
ersons who formerly or never used those products. Cur-
ent smokeless tobacco use predicted both of the gum-
elated pain outcomes, the number of 6-month follow-
ps at which painful gums were reported and reporting
um pain at 1 or more of the interviews. The size of the
ffect for the difference between current users and
hose who never used smokeless tobacco on the number
f interviews in which gum pain was reported was 0.5 SD
nits,9 the largest effect we found.

ain-Related Functional Reduction and
obacco
Studies of clinical patients with pain frequently docu-
ent the behavioral impact of pain as decrements in

aily activities.8 Differences have also been reported for
he behavioral impact of oral pain across sex, age, and
ace.32 However, very few studies have tested for reduc-
ions in physical functioning or sleep disturbance result-
ng from pain as a function of tobacco use status. We
ound that pain impact as measured by activity reduction
nd trouble sleeping was increased for current smokers
ith no differences between former smokers and those
ho never smoked. The effect sizes for current smoking

ompared with never smoking were greater than 0.4 SD,
difference that approaches a moderate effect size.9

Several studies have also documented greater pain-
elated functional reduction among smokers. Reporting
ata from a clinical sample of patients with fibromyalgia,
unus et al46 found significant differences for functional

tatus when comparing current smokers and nonsmok-
rs, and the association between sleep difficulty and
moking approached significance. Palmer et al28 found
hat in comparison to subjects who have never been
mokers, former smokers were 20% more likely and cur-
ent smokers were 50% more likely to report that mus-
uloskeletal pain had prevented certain daily activities.
owever, Wilcox et al44 did not find an association be-

ween smoking status and self-rated physical function-
ng among older adults with knee pain.

ose-Response Relationships
A dose-response relationship between smoking and
ain prevalence has been reported in some but not all
tudies for a range of bodily pains, with years smoked,
umber of packs per day, or pack/years typically used as
he measure of tobacco dosage.2,12,33,34,46 When signif-
cant findings are reported, increased dose is associated
ith greater prevalence of pain. Consistent with this lit-
rature, we found several positive dose-response rela-
ionships. Among current smokers, the number of packs
f cigarettes smoked per day was positively associated
ith 4 of 5 of the pain outcomes, with moderately small

orrelations ranging from .29 to .24. For smokeless to-
acco, associations for duration and frequency of current
se with oral pain were somewhat larger than those for
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223ORIGINAL REPORT/Riley et al
moking, ranging from .37 to .32, and were found for
emperature sensitivity, painful gums, and trouble with
leep.
In contrast to findings regarding tobacco and pain at
on-oral sites, the duration of tobacco use among cur-
ent smokers was negatively associated with several dif-
erent markers of oral pain. To our knowledge this asso-
iation has never been reported. The correlations were
mall but statistically significant, ranging from �.28 to
.20. Considering that only 4% of the current smokers
ad been smoking less than 10 years, we suggest the
ossibility of some long-term effect of tobacco on the
ral cavity. Keep in mind that age at baseline was used as
covariate to limit confounds between age and dura-

ion.
There is some evidence that the smoking-pain link
eakens in later years. For example, both Eriksen et al13

nd Deyo and Bass12 have reported that the relative risk
f smoking on musculoskeletal pain prevalence was at-
enuated in older adults. To explore this association, we
plit the sample into 2 groups, those 45-64 years of age (n

95) and those 65 years and older at baseline (n � 27).
e found that in the older group, the largest correlation
as between activity reduction and smoking duration (r
�.23) and was not statistically significant. However,

ithin the 45- to 64-year age group, the correlations
ncreased over those observed for the combined sample
temperature, r � �.40; tooth pain, r � �.35; activity
eduction, r � �.40; trouble with sleep, r � �.39; all at P

.05). We can only speculate whether the association
etween tobacco use and oral pain diminishes with age
r whether other factors begin to affect this relation-
hip.

mplications and Conclusions
One of the consistent findings across our results was

hat the risk of painful oral symptoms and pain impact is
educed after cessation. Former users of tobacco were
ot different from those who have never been users in
ny of our analyses. This finding is consistent with several
ther studies in the pain and tobacco literature. For ex-
mple, Scott et al35 reported that associations between
ack pain and tobacco use were lower among former
mokers than current smokers at similar levels of use.
lthough Palmer et al28 did not find current smokers
iffered from former smokers for neck, shoulder, or back
ain, they did find differences on measures of pain-re-

ated activity reduction. Unfortunately, many studies of
obacco and pain aggregate former and never users into
single category of “not currently using tobacco.” Re-

uced risk after cessation might be less true for clinical
arkers of oral disease, because a recent review con-

luded that a similar risk of periodontal disease is carried
ver to former smokers.21

A number of reviews have documented that tobacco is
risk factor for the onset and/or exacerbation of oral

iseases that are painful.21,22,45 Possible mechanisms in-
lude reduced salivary flow and caries,34 impaired
ound healing,27 and exposure of root surfaces associ-
ted with periodontal disease.7 However, our findings
re likely to reflect factors other than but in addition to
ifferences in oral disease progression. These other fac-
ors include a pharmacologic effect of tobacco (ie, nico-
ine) and psychological or sociocultural differences that
ight differ between those who become smokers and

hose who do not.
Long-term effects of smoking could be seen when as-

essing pain sensitivity according to smoking habits, but
he findings have been mixed. In the Kaiser-Permanente
ultiphasic Screening Program, smokers were less toler-

nt than nonsmokers of painful mechanical pressure,36

ut other studies have provided no evidence of a differ-
nce43 or support the hypothesis that changes in pain
erception reflect a direct pain-inhibitory effect of nico-
ine.29,31 An inhibitory effect on pain would be expected
o decrease the report of oral pain. Smoking might also
ave local effects on pain sensitivity within the oral cav-

ty that could be the result of acute or long-term expo-
ure. However, no studies have directly examined pain
ensitivity within the oral cavity as a function of duration
r smoking status. There is one study that suggests oral
ain might be masked by smokeless tobacco. In a study of
ral tobacco cessation among Bangladeshi women,
roucher et al11 reported that increased oral pain was
eported as a barrier to successful cessation by 62% of
he participants. Long-term changes that involve tissue
amage or a prolonged resetting of the threshold for
ain thresholds are better supported by the data than
ne that depends on transient pharmacologic effects.
Strengths of the current study include that we used

everal markers of tobacco use, which were prevalence,
onsumption, and duration, and we disaggregated cur-
ent and former users. Unlike other studies of smoking
nd pain, we controlled for a range of potentially con-
ounding variables including socioeconomic status,
ealth care history, race, and sex. However, it should be
oted that the pain-related variables are based on self-
eport and subject to an individual’s interpretation. We
id not assess the temporal sequence of cessation, so the
iminished effect of tobacco use could not be docu-
ented, and we did not include a measure of pain inten-

ity to model pain intensity across time.
This study reported epidemiologic data suggesting

hat current tobacco use is associated with an increased
isk of experiencing a range of painful oral symptoms.

e also found that behavioral impacts associated with
ral pain are sensitive to differences in tobacco use sta-
us. No differences across any of the pain measures were
ound between former users and those who never used
obacco. The associations that we have described are
oderate in size, and further investigations are needed

o further examine the effects of tobacco on painful oral
ymptoms.
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