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The Impact of Third Molar Symptoms,
Pain, and Swelling on Oral

Health–Related Quality of Life
Gary D. Slade, BDSc, DDPh, PhD,* Susan P. Foy, DMD,†

Daniel A. Shugars, DDS, PhD, MPH,‡ Ceib Phillips, PhD,§

and Raymond P. White Jr, DDS, PhD�

Purpose: This study was designed to assess the impact of “pain and swelling” associated with third
molars on patients’ quality of life before surgery.

Patients and Methods: The data for these analyses were obtained from a larger ongoing study
designed to examine the surgical and medical management of problems associated with third molars.
Data from 480 patients with 4 third molars scheduled for removal were used in the analysis. Question-
naires administered presurgery assessed patients’ medical and dental history, their reasons for seeking
third molar removal, and sociodemographic characteristics. Adverse impacts on oral health–related
quality of life were measured using the 14-item Oral Health Impact Profile (OHIP) questionnaire. The
primary outcome variable was the percentage of people reporting 1 or more of the 12 non–pain-specific
OHIP items “fairly often” or “very often” during the 3 months before enrollment.

Results: One third (178 of 480) of patients said they were seeking third molar surgery because of
current or previous symptoms of pain/swelling, and 17% reported 1 or more of the 12 non–pain-specific
OHIP items. In the multivariate logistic regression model, the odds of one or more impacts was greater
for people who presented because of symptoms (odds ratio [OR], 2.9; 95% confidence interval [CI], 1.7
to 4.8), who were aged 25 years or more (OR, 1.9; 95% CI, 1.1-3.3), and who had a self-reported history
of tooth loss due to pathology or trauma (OR, 2.9; 95% CI, 1.9 to 5.5).

Conclusions: Adverse impacts on quality of life occurred for 1 in 8 patients seeking third molar
surgery, and the odds increased 3-fold for patients who had experienced pain/swelling compared with
those who were asymptomatic.
© 2004 American Association of Oral and Maxillofacial Surgeons
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atients in the second and third decades of life who
ave retained third molars frequently seek treatment
ither because of symptoms or because treatment has
een recommended as a way to prevent such symp-
oms. Symptoms associated with retained third molars
nclude those arising from pericoronitis and its se-
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uelae. In a study of patients in Norway, Berge and
oe1 reported that 43% of third molar complaints in 1
ear could be attributed to pericoronitis. Blakey et al2

eported that even patients with minor clinical signs
f pericoronitis had considerable pain. In a multi-
enter study of recovery after third molar surgery,
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SLADE ET AL 1119
hite et al3 reported that 37% of patients having
urgery indicated that they had previous “pain and
welling” associated with third molars and wanted
hird molars removed to prevent a recurrence of
hese symptoms. Patients seeking third molar surgery
ay also experience symptoms due to other pathol-

gy occurring as a consequence of retained third
olars (eg, periodontal disease around adjacent sec-

nd molars), and they may have pain from unrelated
ral conditions that occur elsewhere in the mouth
eg, dental caries).

Although clinical conditions associated with re-
ained third molars are well understood, little is
nown about the impact of those conditions on qual-
ty of life among affected patients. Such information is
mportant to help address several related questions
hat confront clinicians who provide advice and care
or such patients. First, it is useful to understand levels
f presurgical morbidity typically experienced by
heir patients so that they can inform patients about
he types of “baseline” impacts on daily life that can
e expected if patients have symptoms and choose to
orego or delay treatment. Second, the severity of any
resurgical morbidity may help clinicians and patients
elect treatment alternatives in circumstances where
linical indicators alone do not provide a clear-cut
ndication of whether to proceed with surgery. For
xample, patients whose quality of life is adversely
ffected by presurgical conditions may elect to have
urgery, even when clinical criteria suggest that sur-
ery and conservative management could be equally
fficacious. Finally, if there is additional information
bout the impact of the surgery itself on quality of life,
linicians can advise patients about the levels of mor-
idity that can be expected during recovery relative
o their presurgical morbidity.

There is growing recognition that the impact of
ral conditions on quality of life is an important out-
ome that can be quite useful in making treatment
ecisions. Quality of life is now foremost among
Health People 2010” national health targets for the
S population.4 This emphasis on health policy re-
ects a renewed “patient-based” approach to health
are that has assumed greater relevance as the vast
ajority of health care procedures deal with non–life-

hreatening conditions. Hence, quality of life is as-
essed routinely in clinical trials to determine the
bility of new drugs and procedures to achieve im-
rovements in aspects of daily life that matter most to
atients.5 Methods for incorporating information
bout quality of life into clinical decision making for
edical care have also been developed.6

In dentistry, one of the more widely used measures
f oral health–related quality of life (OHRQoL) is the
ral Health Impact Profile (OHIP).7 The OHIP ques-
ionnaire asks about the adverse impacts of oral con- s
itions on aspects of well-being including pain, psy-
hosocial states, social interaction, and daily
ctivities. The OHIP questionnaire has also been used
n population studies in the United States, Canada,
nd Australia8 in studies of prisoners,9 medically com-
romised elderly,10 patients with chronic pain,11 oral
edicine patients,12 patients with HIV infection,13

nd patients with hepatitis C virus infection.14 Clinical
rials have used the OHIP to evaluate implant-sup-
orted prostheses15,16 and steroidal therapy for oral

ichen planus.17

In a study of recovery after third molar surgery, 100
atients who were awaiting third molar surgery were
ssessed presurgery18 and for up to 7 days postsur-
ery19 using the OHIP-14 questionnaire. In the first 5
ays after surgery, OHIP-14 scores increased signifi-
antly, indicating a worsening of OHRQoL, but
HIP-14 scores returned to presurgery levels after 7
ays.19 However, factors associated with presurgery
HRQoL were not reported.
The aim of this study was to describe OHRQoL

mong patients who were seeking third molar sur-
ery. The study also sought to identify clinical and
onclinical factors that were associated with
HRQoL among these patients.

atients and Methods

The data for these analyses were obtained from a
arger study designed to examine the surgical and

edical management of problems associated with
hird molars. The larger study was an institutional
eview board–approved, prospective clinical trial that
as conducted at 9 community practices and 5 aca-
emic clinical centers over a 5-year time period, end-

ng in September 2001, when 630 subjects had been
ecruited (Fig 1). Inclusion criteria for the larger study
ictated that patients be healthy (American Society of
nesthesiologists Risk Classification I, II), and free of
xtensive periodontal disease (American Academy of
eriodontology I, II). A history of recent treatment for
sychiatric illness or use of systemic antibiotics in the
revious 3 months excluded patients. Females could
ot be pregnant or lactating.
One year after the start of the larger study, the

4-item OHIP questionnaire was added to the set of
easures being collected before surgery.20 The initial

ample for the present study began with all patients
ho were enrolled for third molar surgery after the
HIP instrument was added to the protocol (Fig 1).
ata for 7 patients enrolled at 2 treatment locations,
hich discontinued participation in the study for not

ollowing the study protocol, were removed from the
ata set. Also, 16 patients had incomplete OHIP data
nd were dropped from the analyses. Thus the final

ample used in this study included 480 patients who
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1120 THIRD MOLARS AND ORAL HEALTH QOL
et 3 criteria: they were enrolled for third molar
urgery at clinical sites adhering to the study protocol,
hey were asked to complete an OHIP instrument,
nd complete OHIP responses were available for
hem.

After consenting to participate in the study, and
efore removal of all 4 third molars, patients were

nterviewed and completed questionnaires that asked
bout demographics, their reason for seeking third
olar removal, and OHRQoL. Patients were classified

s “symptomatic” if they replied affirmatively to the
uestion, “Have you had pain or swelling because of
isdom teeth and want to have them pulled before it

appened again?“ Adverse impacts on OHRQoL were w
easured using the 14-item OHIP.20 Patients were
sked to indicate how frequently during the preced-
ng 3 months they had experienced each of 14 im-
acts. Responses were recorded on a 5-point scale:
Never” (code 0), “Hardly Ever” (code 1), “Occasion-
lly” (code 2), “Fairly often” (code 3), or “Very Often”
code 4). The main dependent variable for this anal-
sis was the number of items reported “Fairly often”
r “Very often.” When computing the summed OHIP
core, we excluded subjects who had missing or
don’t know” responses to more than 2 OHIP items.
or patients with 1 or 2 missing or “don’t know”
esponses, the sample mean for the relevant question

FIGURE 1. Flow of patients
from enrollment to analysis and
formation of analytic subgroups.
Slade et al. Third Molars and
Oral Health QOL. J Oral Maxil-
lofac Surg 2004.
as substituted. Because 2 of the OHIP-14 questions
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SLADE ET AL 1121
oncerned pain (“Have you had painful aching?” and
Have you found it uncomfortable to eat?”), we ex-
luded those questions when comparing summary
HIP scores between symptomatic and nonsymptom-

tic groups. However, to permit comparison with
ther studies, we also computed a summed OHIP
core that used responses to all questions.

We first computed descriptive statistics for all pa-
ients, including the percentage of patients reporting
or more OHIP items. The percentage reporting 1 or
ore OHIP items was compared between symptom-

tic and nonsymptomatic patients and among other
atient subgroups defined by age, gender, race, eligi-
ility for Medicaid, and history of dental extractions.
he �2 test was used to determine statistical signifi-
ance. Multivariable logistic regression was used to
etermine which combination of patient factors was
ssociated independently with reporting 1 or more
HIP items.

esults

Of 496 patients seeking removal of their third mo-
ars, presurgery data on third molar symptoms and
HIP responses were provided by 480 (Fig 1). The
80 patients ranged in age from 13 to 57 years, but
ost (80%) were younger than 25 years (Table 1).
he mean age of the enrolled patients was 21.5 years.
ifty-nine percent were female, and 84% were white.
pproximately one third had not graduated from high
chool; only 7% were eligible for Medicaid. One in 12
ubjects reported a history of tooth loss due to decay,
ain, or trauma. Thirty-seven percent of patients (178
f 480) said that they were seeking third molar sur-
ery because of current or previous symptoms of
ain/swelling. Other reasons for seeking care were 1)
Dentist told me that wisdom teeth might cause prob-
ems in the future” (270 of 480, or 56%), 2) “other”
easons (17 of 480, or 3%), or 3) unstated reasons (15
f 480, or 3%).
Seventeen percent of subjects reported experienc-

ng 1 or more of the 12 selected oral health impacts
fairly often” or “very often” in the 3 months before
nrollment in the study (Table 2). An additional 25.6%
eported 1 or more of those impacts occurring “oc-
asionally” (but not more frequently) during that time
eriod. Among these 12 specific OHIP items, the most
ommon impacts were difficulty relaxing and feeling
elf-conscious, each reported “fairly often” or “very
ften” by nearly 7% of subjects. Other specific im-
acts, such as trouble pronouncing words, a wors-
ned sense of taste, or being totally unable to func-
ion, were the least common impacts.

As expected, OHIP items referring to pain and
iscomfort were reported more frequently than the

2 selected impacts: 17% of subjects reported painful i
ching, and 14% said they had found it uncomfortable
o eat “fairly often” or “very often” in the preceding 3
onths (Table 2). When all 14 items were used to

ompute summary scores, 26.2% of subjects reported
or more items “fairly often” or “very often” and an

verage of 0.7 (SD, 1.7) item was reported at that
hreshold. The mean, summed OHIP score, based on
ll 14 items, was 7.1 (SD, 8.0). For subsequent analy-
is, OHIP summary scores were limited to the 12
tems in Table 2 that do not specifically refer to pain
nd discomfort.

The percentage of subjects reporting 1 or more of
he 12 non–pain-specific impacts “fairly often” or
very often” was associated (P � .01) with age, his-
ory of tooth loss, Medicaid eligibility, and reason for
eeking surgery (Table 3). Specifically, subjects were
ore likely to report impacts if 1) they were older

ather than younger, 2) they had a history of tooth
oss rather than no history of tooth loss, 3) they were
ligible for Medicaid rather than not eligible, or 4)
hey were seeking third molar surgery for pain/swell-

Table 1. CHARACTERISTICS OF 480 STUDY
SUBJECTS

Characteristic Subjects, n (%)

ge group (yr)
�18 151 (32.3)
18–24 222 (47.4)
�25 95 (20.3)
Unknown 12 —

ender
Male 199 (41.5)
Female 281 (58.5)

ace
White 402 (84.3)
Black 37 (7.8)
Other 38 (8.0)
Unknown 3 —

ighest educational level
�High school 161 (33.8)
High school/some college 232 (48.8)
College/postcollege 82 (17.2)
Unknown 5 —

ligible for Medicaid
Yes 31 (7.0)
No 410 (93.0)
Unknown 39 —

istory of tooth loss due to
pathology or trauma

Yes 55 (11.5)
No 424 (88.5)
Unknown 1 —

eeking surgery because of
pain/swelling

Yes 178 (37.1)
No 302 (63.9)

lade et al. Third Molars and Oral Health QOL. J Oral Maxillofac
urg 2004.
ng rather than seeking surgery for other reasons.
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1122 THIRD MOLARS AND ORAL HEALTH QOL
here was a tendency for the percentage reporting
mpacts to be higher among African Americans, al-
hough the difference did not reach statistical signifi-
ance (P � .07). For those seeking surgery for pain/
welling, reported impacts of these symptoms on
uality of life did not vary appreciably among males
nd females or among categories of educational attain-
ent. Among those seeking surgery for pain/swelling,

he rank order of individual impacts was similar to the
rder listed in Table 2, although the prevalence of
pecific impacts was higher. For example, more than
0% of these symptomatic patients reported each of
he following impacts “fairly often” or “very often”:
ifficulty relaxing, interrupting meals, being irritable,
nd feeling tense.

Both age and a history of tooth loss were associated
ith the reason for seeking third molar surgery. For

xample, 47.4% (45 of 95) of people older than 25
ere seeking surgery for pain/swelling compared
ith 19.2% (29/151) of people younger than 18 years

P � .01). Among people with a history of tooth loss
ue to pathology or trauma, 56.4% (31 of 55) were
eeking surgery for pain/swelling compared with
4.7% (147 of 424) for people with no such history
P � .01). However, results from the multivariate
ogistic regression model showed that all 3 factors

ere independently associated with the likelihood of
eporting 1 or more impacts (Table 4). The odds of
eporting 1 or more impacts was approximately 3
imes greater for people seeking surgery for pain/

Table 2. FREQUENCY OF IMPACTS EXPERIENCED IN TH

N

welve nonpain impacts*
Found it difficult to relax . . .
Felt self conscious
Felt tense
Had to interrupt meals . . .
Been a bit irritable with others . . .
Had difficulty doing usual jobs . . .
Diet has been unsatisfactory . . .
Been a bit embarrassed . . .
Felt that life in general was less satisfying . . .
Trouble pronouncing any words . . .
Been totally unable to function . . .
Sense of taste has worsened . . .
ne or more of the above 12 impacts
ain/discomfort impacts
Painful aching in the mouth
Uncomfortable to eat
ne or more of the above 14 impacts

*Subjects were queried whether they experienced each impac
onths.”

lade et al. Third Molars and Oral Health QOL. J Oral Maxillofa
welling than for people who were not (odds ratio, i
.9). The corresponding 95% confidence interval (CI)
f 1.7 to 4.8 excluded the null value of 1.0, showing
hat the reason for seeking surgery had a statistically
ignificant effect on oral health impact, after control-
ing for the other variables in the model.

iscussion

The principal finding from this study was that ad-
erse impacts on OHRQoL were reported much more
requently among patients who presented for surgery
ith a history of third molar symptoms compared
ith patients who presented for surgery for other

easons. This result persisted, even after controlling
or the finding that patients with a history of symp-
oms were more likely to have had previous extrac-
ions because of dental pathology and were more
ikely to be at least 25 years of age—2 additional
actors that were associated with adverse impacts on
HRQoL. This main result is not surprising, because

etained third molars are known to be associated with
n increased risk of pericoronitis, which can be pain-
ul and debilitating.2

A contemporary view is that health involves more
han the absence of disease. With this new perspec-
ive, there is additional focus appropriately on “qual-
ty of life” issues. The evolution of this concept, now
iewed as important as clinical aspects of disease, was
eviewed by Slade.21 As thinking about health has
atured, OHRQoL, which involves eating and social

ONTHS BEFORE PRESENTATION (N � 480 PATIENTS)

Subjects Reporting Impact (%)

ardly Ever Occasionally Fairly Often/Very Often

3.7 9.4 6.9
8.7 14.6 6.7
0.8 13.3 5.8
7.5 7.1 5.4
6.2 9.4 4.4
2.1 4.8 3.1
2.9 4.0 3.1
0.2 7.1 2.7
5.0 3.3 1.7
4.6 4.2 1.2
7.5 1.2 1.2
6.0 2.9 1.0
7.3 25.6 17.1

3.7 29.4 16.9
0.6 25.2 14.2
5.8 37.9 26.2

ecause of problems with your teeth or mouth during the last 3

2004.
E 3 M

ever/H

8
7
8
8
8
9
9
9
9
9
9
9
5

5
6
3

t “. . . b
nteraction, is now accepted as an integral part of
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SLADE ET AL 1123
verall health. This is a very different view than that
revailing only a few decades earlier when oral health
as assumed to be unrelated to general health and
ell-being except in special circumstances. Accom-
anying this change in perspective is the obvious
eed to measure clinical conditions that influence
HRQoL.
Our findings show that if patients have third molar

ymptoms of pain and swelling sufficient to prompt
hem to seek surgery, their quality of life is adversely
ffected. In this study, 26.2% of subjects reported 1 or
ore of the 14 OHIP items during the preceding 3
onths, which is significantly greater than the prev-

lence observed in population samples of Australian
dults (15.9%; 95% CI, 14.4% to 17.4%) and UK adults
18.2%; 95% CI, 16.9% to 19.5%).22 This difference
as apparent despite the fact that this study used a

horter (3-month) reference period in which impacts
ere reported compared with the Australian and UK

Table 3. SUBJECT CHARACTERISTICS ASSOCIATED
WITH REPORTING 1 OR MORE OF 12 NONPAIN
OHIP ITEMS (N � 480)

Characteristic

Reporting Impact
Fairly Often or
Very Often* (%)

P
Value†

ge group (yr)
�18 11.9

�.01
18–24 16.7
�25 27.4

ender
Male 14.0

.14Female 19.2
ace
White 16.7

.07
Black 29.7
Other 10.5

ighest educational level
�High school 13.0

.24
High school/some college 19.4
College/postcollege 18.3

ligible for Medicaid
Yes 29.0

.05No 15.6
istory of tooth loss due to

pathology/trauma
Yes 38.2

�.01No 14.4
eeking surgery because of

pain/swelling
Yes 28.1

�.01No 10.6

*Percent of subjects reporting 1 or more of 12 OHIP questions
hat asked about aspects of oral health–related quality of life other
han pain.

†P values based on �2 test.

lade et al. Third Molars and Oral Health QOL. J Oral Maxillofac
urg 2004.
tudy (12-month reference period). Our reason for S
sing the shorter reference period was to coincide
ith the clinical protocol in the current study, which
ill permit us to track postsurgery changes in quality
f life among these patients.
Our study necessarily was limited to a convenience

ample of patients seeking third molar surgery, but
hey were recruited in several centers with the con-
equence that these subjects comprised a diverse sam-
le of patients seen by oral and maxillofacial surgeons

n the United States. Patients were enrolled prospec-
ively at multiple clinical sites, both community prac-
ices and academic centers. The mean age of the
nrolled patients was 21.4 years, and more were fe-
ale, similar to the ages and gender of patients stud-

ed by Goldberg et al,23 Osborn et al,24 and Eklund and
ittman25 in studies of US patients having third molar
urgery. The mean OHIP-14 score of 7.1 (SD, 8.0)
mong our subjects was less than the mean of 9.7 (SD,
.3) observed presurgery in the study by McGrath et
l,18 perhaps attributable to McGrath’s observation
hat “Most subjects reported that they had encoun-
ered problems with their wisdom teeth during the
ast year.” In contrast, only one third of subjects in
ur study had experienced pain or swelling.
Nonetheless, our study cohort does not represent

ll patients who might have third molar symptoms.
atients were seeking treatment by surgical special-

sts; no general dentists or other dental specialists
articipated in the study. Hispanic patients were un-
errepresented in the sample. Patients with third mo-

ar symptoms but not seeking treatment were not
ncluded in our analysis.

The results from this study are relevant clinically for
nforming patients about the impacts on quality of life
hat can be expected if they choose to retain their
hird molars and what to expect if they develop symp-
oms related to their third molars. Adverse impacts of
ral health on quality of life can be expected for 1 in
0 patients who do not develop symptoms related to
hird molars, probably due to the numerous other oral
iseases such as dental caries that are all too prevalent

Table 4. MULTIVARIATE LOGISTIC REGRESSION
MODEL OF SUBJECT CHARACTERISTICS ASSOCIATED
WITH ONE OR MORE IMPACTS ON QUALITY OF LIFE
“FAIRLY OFTEN”/“VERY OFTEN” (N � 480)

Characteristic
Odds
Ratio

95% Confidence
Interval

eeking surgery because of
pain/swelling (ref � no) 2.9 1.7-4.8

ge � 25 yr (ref � 25 yr) 1.9 1.1-3.3
istory of tooth loss due to
pathology/trauma (ref � no) 2.9 1.9-5.5

lade et al. Third Molars and Oral Health QOL. J Oral Maxillofac

urg 2004.
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1124 THIRD MOLARS AND ORAL HEALTH QOL
n the population. However, for patients who develop
ain and swelling related to third molars, the odds of
xperiencing adverse impacts increases 3-fold.
Currently, we are conducting longitudinal fol-

ow-up among subjects in this study, and we expect
o observe net improvements in OHRQoL after the
ostsurgery recovery period, at least among symp-
omatic patients. We will also assess whether any
resurgery factors help to distinguish between pa-
ients whose quality of life improves or does not
mprove, thus providing additional information to
elp surgeons and patients make decisions about
hird molar surgery.
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