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Oral health-related quality of
life of periodontal patients

Cunha-Cruz J, Hujoel PP, Kressin NR. Oral health-related quality of life of
periodontal patients. J Periodont Res 2007, 42: 169-176. © 2007 The Authors.
Journal compilation © 2007 Blackwell Munksgaard

Background and Objective: The purpose of this study was to assess the oral health-
related quality of life of patients presenting to a periodontal specialist by means of
six questions, and to assess the perceived oral health by means of one question.
Self-assessments of oral health were associated with clinical characteristics.

Material and Methods: Logistic regression models were used to associate self-
assessments with clinical characteristics in a cross-sectional study.

Results: On the six-item questionnaire, close to 20% (295/1480) of the patients
reported that teeth, gums or dentures had an impact fairly often or very often on
one or more items (eating, relaxing, avoiding going out, feeling self-conscious, pain
or discomfort). On the single question requesting a self-assessment of oral health,
42% (628/1468) rated their oral health as fair or poor. Both common oral health-
related quality of life problems and worse perceived oral health were associated
with having more than eight teeth with >5 mm periodontal pockets (odds

ratio = 1.45, 95% confidence interval = 1.01-2.08; and odds ratio = 2.83, 95%
confidence interval = 2.08-3.84, respectively), compared with patients who had
fewer than three teeth with >5 mm periodontal pockets.

Conclusion: Oral health-related problems in patients presenting to a periodontal
specialist office negatively affect their quality of life. If some of the findings of this
study can be confirmed in other studies, it could change the perception of chronic
periodontitis as a silent disease.
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Chronic periodontitis has been repor-  anterior interproximal papillae, or

ted to be asymptomatic during most of
its course, with clinical signs, such as
periodontal pockets, being generally
painless (1). Because chronic perio-
dontitis is believed to be asymptomatic
in its initial stages, it has been sugges-
ted that individuals may be unaware of
their clinical periodontal status (2-4)
and underestimate what treatments are
required, as judged by dental profes-
sionals (5). In its more advanced sta-
ges, chronic periodontitis can be
associated with signs and symptoms
that are readily perceivable by indi-
viduals, such as tooth mobility, pain,
eating difficulties, unesthetic loss of

discomfort (6,7).

Various tools and methods have
been developed to assess the impact of
dental diseases on the oral health-rela-
ted quality of life as perceived by the
affected individual. Two such distinct
methods include a self-report of oral
health, typically assessed by a single
question (subsequently referred to as
the perceived oral health), and a self-
report on oral symptoms and functions
as assessed by a battery of questions
(subsequently referred to as oral
health-related quality of life). Surveys
in the community and clinical settings
have used these measures to describe

the oral health from an individual
perspective (7-15). Improvements on
both the way individuals rate their oral
health and the oral health-related
quality of life of patients under treat-
ment are desirable outcomes of dental
treatments (16). Such measures are
increasingly being used in clinical trials
as subjective true end points (17-22).
In terms of these patient-oriented
outcomes, little is known about their
frequency among periodontal patients
or their relationship to clinical signs of
periodontal diseases. The aim of this
study was to describe the perceived
oral health, the oral health-related
quality of life and the association of
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these two subjective assessments with
clinical characteristics among patients
presenting to a periodontal specialist.

Subjects and methods

The study population consisted of
members of the Washington Dental
Service presenting for a comprehensive
initial clinical examination by a perio-
dontal specialist. A total of 3617 indi-
viduals were invited to participate in
the study; 1497 patients consented to
participate and mailed back the ques-
tionnaire during the period from Feb-
ruary 2003 to October 2004 (41%
response rate). The protocol of the
study was approved by the Institu-
tional Review Board of the University
of Washington.

Patients’ characteristics were
obtained from a mailed questionnaire,
which included questions on age,
smoking, diabetes status, perceived
oral health (one question) and oral
health-related quality of life (six ques-
tions). Gender was obtained from
administrative data. Number of teeth
with at least one periodontal pocket
deeper than 5 mm and 8 mm, and
number of missing teeth were abstrac-
ted from the dental charts.

Perceived oral health was measured
by a single question ‘How would you
describe the health of your teeth and
gums? where the possible answers
were: excellent, very good, good, fair
and poor. Patients reporting fair or
poor oral health were considered as
having worse perceived oral health.

Oral health-related quality of life
was measured by a short oral health-
related quality of life questionnaire

consisting of six questions about the
impact of teeth, gums and dentures on
eating, relaxing, avoiding going out,
feeling self-conscious or worried, pain
and denture discomfort (Table 1).
Patients who answered either fairly
often or very often; always; or either
quite a bit or a great deal to one or
more of the six questions were consid-
ered as having common oral health-
related quality of life problems.

The oral health-related quality of life
questionnaire was developed by Kres-
sin and colleagues (unpublished),
based on a conceptual model of oral
health and quality of life which posited
that the dimensions of physical func-
tion, social role function, distress,
worry, denture discomfort and
impairment/disease were the six most
important areas that could be impacted
by decrements in oral health. They
tested this model empirically, using
data previously collected from two
samples of older male veterans (total
n = 816), which included three oral
health-related quality of life indices —
the Oral Health Impact Profile (23), the
Geriatric Oral Health Assessment
Index (24) and the Oral Health-related
Quality of Life measure (25). They
assigned each item from the three
scales to the dimension it best repre-
sented, and then, using factor analysis
and multitrait analyses, pared down
the number of items by eliminating
items whose deletion least affected the
internal consistency reliability of the
scales. At the same time, they sought to
retain the items which they considered,
from a conceptual standpoint, to best
represent the subscale. Ultimately, the
brief oral health-related quality of life

questionnaire consisted of a six-item
measure representing six oral health-
related quality of life dimensions in
which four of these items were from the
Oral Health Impact Profile question-
naire; one was from the Geriatric Oral
Health Assessment Index; and one was
from the Oral Health-related Quality
of Life measure (Table 1). Reliability
and validity of the new questionnaire
were tested and the brief oral health-
related quality of life questionnaire
presented good internal consistency
(Cronbach’s alpha = 0.80) and con-
vergent validity, as measured by its
overall correlation with number of
teeth, coronal and root dental caries,
and periodontal status from the two
samples of older male veterans.

Statistical analysis

The distribution of perceived oral
health and each impact (i.e. each item)
of the oral health-related quality of life
instrument were examined using des-
criptive statistics. In the main analysis,
logistic regression models were used to
relate both worse perceived oral health
and common oral health-related qual-
ity of life problems to number of teeth
with pockets deeper than 5 mm (0-2,
34, 5-8, 9-30 teeth), number of teeth
with pockets deeper than 8 mm (0, 1-2,
3-19 teeth) and number of missing
teeth (0-3, 4-7, 811, 12-31 teeth).
Subgroup analyses were performed for
anterior and posterior teeth (see
Table 2 for categories). In a secondary
analysis, logistic regression was used to
relate each impact (item) of the oral
health-related quality of life question-
naire with the clinical characteristics of

Table 1. Development of a short-form oral health-related quality of life (OHQoL) questionnaire

Item

Scale

Original
instrument

OHQoL
dimension

During the past 3 mo, how often have you experienced the following difficulties because of problems with your teeth, mouth or dentures?

Have you had to avoid eating some foods?
Have you found it difficult to relax?

Have you avoided going out?

Have you felt nervous or self-conscious?
How much pain or distress have your
teeth or gums caused you?

Have you had uncomfortable dentures?

Never, Hardly ever, Occasionally, Fairly often, Very often
Never, Hardly ever, Occasionally, Fairly often, Very often
Never, Hardly ever, Occasionally, Fairly often, Very often

Never, Sometimes, Always

None at all, A little bit, Some, Quite a bit, A great deal

Never, Hardly ever, Occasionally, Fairly often, Very often

OHIP Physical
OHIP Distress
OHIP Social role
GOHAI Worry
OHQoL Impairment
OHIP Denture
discomfort

GOHAL, Geriatric Oral Health Assessment Index; OHIP, Oral Health Impact Profile; OHQoL, oral health-related quality of life.



the patients. Given the exploratory
nature of this latter analysis, we report
only those results where the lower limit
of the confidence interval is =22. In
addition to the clinical characteristics,
the multivariate models included age
groups (35 to <49, 49 to < 54, 54 to
< 60, 60-89 years old), gender (male,
female), smoking status (never, former,
current), diabetes status (yes, no) and
partial denture use (yes, no).

Results

Participants presenting for an initial
periodontal examination and consent-
ing to participate were 35-89 years old
(mean = 54.8; standard deviation =
8.2); 51.2% were women; 9.5% repor-
ted having diabetes; and 21.8% and
42.9% were current and former smok-
ers, respectively. Fourteen per cent of
the patients reported using some type
of removable dentures. In general,
patients had 6.1 teeth with periodontal
pockets deeper than 5 mm (standard
deviation = 5.6) [1.2 (standard devi-
ation = 2.3) in the anterior teeth and
4.9 (standard deviation = 3.9) in the
posterior teeth]. The mean number of
teeth with periodontal pockets deeper
than 8 mm was 0.7 (standard devi-
ation = 1.4) [0.1 (standard devi-
ation = 0.5) in the anterior teeth and
0.6 (standard deviation = 1.2) in the
posterior teeth]. On average, patients
had 7.1 missing teeth (standard devi-
ation = 4.8) [0.8 missing anterior teeth
(standard deviation = 1.9) and 6.1
missing posterior teeth (standard devi-
ation = 3.0)].

Perceived oral health

Only 1.9% of the patients rated their
oral health as excellent; 14.1% rated
their oral health as very good, 40.2%
as good, 34.5% as fair and 7.4% as
poor (28 participants did not answer
this question). A total of 41.9% of the
sample indicated that their oral health
was in the ‘worst’ category (fair or
poor).

Periodontal pockets > 5 mm and worse
perceived oral health — The unadjust-
ed odds of worse perceived oral health
increased by 19% for patients with 34
teeth that had pockets > 5 mm (95%
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confidence interval = 0.86-1.66); by
40% for patients with 5-8 teeth that
had pockets > 5 mm (95% confidence
interval = 1.03-1.90); and by 183%
for those with =9 teeth that had
pockets > 5mm (95% confidence
interval = 2.08-3.84), compared with
patients who had 0-2 teeth with

pockets > 5 mm. After adjustment,
only the odds of worse perceived oral
health for patients who had >9 teeth
with pockets > 5 mm remained signi-
ficantly different from patients who
had 0-2 teeth with pockets > 5 mm.
When restricting the analyses to
anterior or posterior teeth, worse per-

Table 2. Association of worse perceived oral health (reported as fair or poor self-assessed
oral health) with clinical characteristics of periodontal patients presenting for an initial

examination

Worse perceived oral health®

Crude OR (95% CI)

Adjusted OR® (95% CI)

No. of teeth PD > 5 mm
0-2 teeth (reference)
34 teeth
5-8 teeth
9 or more teeth

No. of teeth PD > 8 mm
0 tooth (reference)

1-2 tooth
3 or more teeth

No. of missing teeth
0-3 teeth (reference)
4-7 teeth
8-11 teeth
12 or more teeth

Subgroup analyses

1.19 (0.86 1.66)
1.40 (1.03 1.90)
2.83 (2.08 3.84)

1.25 (0.96 1.62)
3.28 (2.10 5.14)

1.53 (1.18 1.99)
2.08 (1.46 2.96)
1.92 (1.27 2.90)

No. of anterior teeth PD > 5 mm

0 tooth (reference)
1-4 teeth
5 or more teeth

1.48 (1.14 1.91)
4.47 (2.95 6.78)

No. of posterior teeth PD > 5 mm

0-2 teeth (reference)
3-8 teeth
9 or more teeth

1.53 (1.18 1.97)
2.61 (1.89 3.62)

No. of anterior teeth PD > 8 mm

0 tooth (reference)
1-2 tooth
3 or more teeth

1.70 (1.03 2.82)

4.23 (1.14 15.69)

No. of posterior teeth PD > 8 mm

0 tooth (reference)
1-2 tooth
3 or more teeth
No. of anterior missing teeth
0 tooth
1 teeth
2-4 teeth
4 or more teeth
No. of posterior missing teeth
0-5 teeth (reference)
6-8 teeth
9-10 teeth
11 or more teeth

1.25 (0.96 1.63)
3.33 (2.04 5.45)

1.08 (0.76 1.54)
1.12 (0.73 1.71)
1.31 (0.89 1.95)

1.39 (1.09 1.79)
2.30 (1.51 3.52)
1.58 (1.05 2.40)

1.09 (0.77 1.53)
1.21 (0.88 1.67)
2.78 (2.00 3.87)

1.10 (0.83 1.45)
3.18 (2.00 5.05)

1.73 (1.31 2.28)
2.45 (1.66 3.61)
2.61 (1.65 4.13)

1.34 (1.03 1.74)
3.73 (243 5.73)

1.39 (1.07 1.82)
2.62 (1.84 3.73)

1.60 (0.95 2.69)
3.30 (0.86 12.60)

1.09 (0.83 1.44)
3.21 (1.93 5.32)

1.12 (0.77 1.62)
1.02 (0.65 1.61)
1.34 (0.88 2.04)

1.52 (1.17 1.98)
2.51 (1.61 3.93)
2.03 (1.27 3.23)

CI, confidence interval; OR, odds ratio; PD, pocket depth.

“Patients who described a fair or poor health of their teeth and gums as opposed to excellent,

very good and good.

PLogistic model included age (35 to < 49, 49 to < 54, 54 to < 60 and 60-89 years), gender,
smoking (never, former, current smoker), diabetes, partial denture use, number of teeth with

pockets deeper than 5 mm and number of missing teeth.
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ceived oral health was associated with
both anterior and posterior teeth with
pockets > 5 mm (Table 2).

Periodontal pockets > 8 mm and worse
perceived oral health— The unadjusted
odds for worse perceived oral health
increased by 228% for patients who
had =3 teeth with pockets deeper than
8 mm compared to patients without
pockets > 8 mm (odds ratio = 3.28;
95% confidence interval = 2.10-5.14).
After adjustment, this association
remained statistically significant. When
restricting the analyses to anterior or
posterior teeth, posterior teeth with
pockets > 8 mm was associated with
worse perceived oral health (Table 2).

Missing teeth and worse perceived oral
health — When compared with pa-
tients who had 0-3 missing teeth,
having 4-7, 8-11 or =12 missing teeth
increased the unadjusted odds of worse
perceived oral health by 53% (95%
confidence interval = 1.18-1.99),
108% (95% confidence interval =
1.46-2.96) or 92% (95% confidence
interval = 1.27-2.90), respectively.
After adjustment for confounding, all
levels of missing teeth (4—7, 8-11 and
>12) remained significantly associated
with worse perceived oral health.
When restricting the analyses to
anterior or posterior teeth, the number
of posterior missing teeth was associ-
ated with worse perceived oral health
(Table 2).

Common oral health-related quality
of life problems: one or more out
of six problems with a poor rating

Almost 20% of the patients had one or
more items endorsed as having prob-
lems fairly often or very often with
eating, relaxing, avoiding going out,
feeling self-conscious, denture discom-
fort or pain caused by teeth, gums and
dentures (i.e. common oral health-
related quality of life problems)
(Table 3). Of these patients, 11.1%
reported one problem, 5.7% reported
two problems, 1.8% reported three
problems and 1.2% reported four to
six problems.

Periodontal pockets > 5 mm and com-
mon oral health-related quality of life
problems — Having 29 teeth with
pockets deeper than 5 mm increased by
45% the unadjusted odds of common
oral health-related quality of life
problems compared with patients who
had 0-2 teeth with pockets > 5 mm
(odds ratio = 1.45; 95% confidence
interval = 1.01-2.08). Compared with
patients who had 0-2 teeth with
pockets > 5 mm, the unadjusted odds
of common oral health-related quality
of life problems were not statistically
different between patients who had 3—4
teeth with pockets > 5 mm (odds
ratio = 1.00; 95% confidence inter-
val = 0.67-1.50) or 5-8 teeth with
pockets > 5 mm (odds ratio = 0.86;
95% confidence interval = 0.59-1.27).

Table 3. Impact of oral health on the quality of life of periodontal patients

Adjustment for confounding increased
the magnitude of the association bet-
ween =9 teeth with pockets > 5 mm
and frequent oral health-related qual-
ity of life (odds ratio = 1.59; 95%
confidence interval = 1.07-2.35). The
number of anterior and posterior teeth
with pockets > 5 mm were also asso-
ciated with common oral health-rela-
ted quality of life problems (Table 4).

Periodontal  pockets > 8 mm  and
common oral health-related quality of
life problems — Compared with no
pockets > 8 mm, the unadjusted odds
of common oral health-related quality
of life problems increased by 67% for
patients who had =3 teeth with
pockets > 8 mm (odds ratio = 1.67;
95% confidence interval = 1.04-2.68).
After adjustment for confounding,
>3 teeth with pockets > 8 mm
remained associated with common oral
health-related quality of life problems
(Table 4). The number of posterior
teeth with pockets > 8 mm was also
associated with common oral health-
related quality of life problems
(Table 4).

Missing teeth and common oral health-
related quality of life problems —
Having 8-11 missing teeth increased
by 106% the unadjusted odds of com-
mon oral health-related quality of life
problems compared with patients who
had 0-3 missing teeth (odds ratio =
2.06; 95% confidence interval = 1.38—

OHQoL impacts®

Avoiding Denture Common OHQoL
Eating Relaxing going out Self- conscious” Pain® discomfort? problems®
n = 1476 n = 1474 n = 1476 n = 1474 n = 1475 n =209 n = 1480
Intensity (%)
Never 57.0 53.7 82.5 70.0 34.2 52.6
Hardly ever 19.0 19.4 11.4 35.6 15.3
Occasionally 18.0 18.7 4.4 25.3 19.6 16.8
Fairly often 39 5.6 1.1 7.5 8.1
Very often 2.2 2.5 0.7 4.8 3.1 7.2
Fairly or very often (%) 6.0 8.1 1.8 4.8 10.6 153 19.9

“Patients were asked to report how often during the past 3 months they had experienced difficulties because of problems with their teeth,

mouth or dentures.

®Frequencies of the impact ‘feeling self-conscious (or nervous) included never, sometimes and always.
“Frequencies of the impact ‘feeling pain (or distress)’ included none at all, a little bit, some, quite a bit and a great deal.

dpatients with at least one partial denture.

“Patients with at least one endorsement of a fairly often or very often impact of teeth, gums or dentures on eating, relaxing, avoiding going
out, feeling self-conscious, pain or denture discomfort were considered as having common oral health-related quality of life (OHQoL) impact.



3.09). The odds of common oral
health-related quality of life problems
were not statistically different between
patients with 4-7 (odds ratio = 1.01;
95% confidence interval = 0.72-1.41)
or 212 (odds ratio = 1.48; 95% con-
fidence interval = 0.91-2.43) missing
teeth when compared with patients
who had 0-3 missing teeth. After
adjustment for confounding, the
association between having 8—11 miss-
ing teeth and common oral health-rela-
ted quality of life problems remained
statistically significant. When restrict-
ing the analyses to anterior or posterior
teeth, the number of posterior missing
teeth was associated with common
oral health-related quality of life
problems (Table 4).

Specific oral health-related quality
of life impacts: exploratory analyses

Pain and difficulty in relaxing were the
most frequent impacts, with preva-
lences of 10.6% and 8.1%, respectively.
Six per cent of the periodontal patients
reported having eating problems fairly
or very often, 4.8% reported feeling
always self-conscious and 1.8% repor-
ted fairly or very often avoiding going
out because of oral problems. Among
patients with dentures, 15.3% of the
patients reported discomfort fairly or
very often (Table 3).

Periodontal  pockets > 5 mm and
specific oral health-related quality of
life impacts — None of the lower
limits of the odds ratio’s confidence
intervals for the association between
periodontal pockets > 5 mm and each
oral health-related quality of life
impact on eating, avoiding going out,
relaxing, feeling self-conscious, pain
and denture discomfort were >2.

Periodontal  pockets > 8 mm and
specific oral health-related quality of
life impacts — Having >3 anterior
teeth with pockets > 8 mm was
associated with feeling pain frequently
when compared to no anterior teeth
with pockets > 8 mm (odds ratio =
6.43; 95% confidence interval = 2.01-
20.57). This association remained
significant after adjustment for con-
founding (Table 5).

Oral health-related quality of life of periodontal patients
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Table 4. Association of common oral health-related quality of life (OHQoL) problems (at
least one item endorsed as having problems fairly or very often with eating, relaxing,
avoiding going out, feeling self-conscious, denture discomfort or pain caused by teeth, gums
and dentures) with clinical characteristics of periodontal patients

Common OHQoL problems*

Crude OR (95% CI)

Adjusted OR® (95% CI)

No. of teeth PD > 5 mm
0-2 teeth (reference)
3—4 teeth
5-8 teeth
9 or more teeth

No. of teeth PD > 8§ mm
0 tooth (reference)

1-2 tooth
3 or more teeth

No. of missing teeth

0-3 teeth (reference)

1.00 (0.67 1.50)
0.86 (0.59 1.27)
1.45 (1.01 2.08)

1.00 (0.72 1.40)
1.67 (1.04 2.68)

1.04 (0.68 1.58)
0.88 (0.58 1.32)
1.59 (1.07 2.35)

1.00 (0.70 1.41)
1.80 (1.09 2.98)

4-7 teeth
8-11 teeth
12 or more teeth

1.01 (0.72 1.41)
2.06 (1.38 3.09)
1.48 (0.91 2.43)

1.07 (0.76 1.51)
2.32 (1.49 3.61)
1.54 (0.89 2.65)

Subgroup analyses
No. of anterior teeth PD > 5 mm
0 tooth (reference)
1-4 teeth
5 or more teeth
No. of posterior teeth PD > 5 mm
0-2 teeth (reference)
3-8 teeth
9 or more teeth
No. of anterior teeth PD > 8§ mm
0 tooth (reference)
1-2 tooth
3 or more teeth
No. of posterior teeth PD > 8 mm
0 tooth (reference)
1-2 tooth
3 or more teeth
No. of anterior missing teeth

0 tooth
1 teeth 1.06 (0.68 1.66)
2-4 teeth 1.32 (0.79 2.18)

4 or more teeth
No. of posterior missing teeth
0-5 teeth (reference)
6-8 teeth
9-10 teeth
11 or more teeth

1.21 (0.88 1.66)
1.87 (1.22 2.87)

0.95 (0.69 1.31)
1.46 (1.00 2.13)

1.28 (0.70 2.31)
3.04 (0.96 9.65)

1.00 (0.72 1.40)

1.66 (0.99 2.79)

1.30 (0.82 2.08)

1.00 (0.73 1.38)
2.11 (1.33 3.35)
1.75 (1.09 2.82)

1.18 (0.85 1.64)
1.70 (1.08 2.67)

0.99 (0.71 1.38)
1.63 (1.08 2.48)

1.28 (0.70 2.37)
2.22 (0.67 7.40)

0.99 (0.70 1.40)
1.76 (1.02 3.04)

0.99 (0.63 1.58)
1.24 (0.73 2.11)
1.22 (0.74 2.03)

1.07 (0.76 1.49)
2.16 (1.32 3.53)
1.84 (1.07 3.16)

CI, confidence interval; OR, odds ratio; PD, pocket depth.

“At least one endorsement of a fairly often or very often impact of teeth, gums or dentures on
eating, relaxing, avoiding going out, feeling self-conscious, pain or denture discomfort.
*Logistic model included age (35 to < 49, 49 to < 54, 54 to < 60 and 60-89 years), gender,
smoking (never, former, current smoker), diabetes, partial denture use, number of teeth with
pockets deeper than 5 mm and number of missing teeth.

Missing teeth and specific oral health-
related quality of life impacts— Patients
with 8-11 and >12 missing teeth had
an increased unadjusted odds of
reporting frequent self-consciousness
as a result of teeth, gums and den-
tures when compared to patients who

had 0-3 missing teeth (odds ratio =
4.70, 95% confidence interval = 2.05—
10.75; and odds ratio = 4.25,
95% confidence interval = 1.68-10.72,
respectively). After adjustment, 8-11
and =12 missing teeth remained
associated with feeling self-conscious
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Table 5. Exploratory analyses of the association of each oral health-related quality of life
(OHQoL) impact (reported fairly or very-often occurrence of problems on eating, relaxing,
avoiding going out, feeling self-conscious, denture discomfort or pain caused by teeth, gums
and dentures) with clinical characteristics of periodontal patients: only results where the
lower limit of the confidence interval is >2 are reported

Crude OR (95% CI)

Self-conscious
No. of missing teeth
0-3 teeth (reference)
4-7 teeth
8-11 teeth
12 or more teeth
No. of posterior missing teeth
0-5 teeth (reference)

6-8 teeth 1.64 (0.86 3.11)

9-10 teeth 2.86 (1.22 6.67)

11 or more teeth 4.06 (1.88 8.74)
Pain

No. of teeth PD > 8 mm — anterior
0 tooth (reference)
1-2 tooth
3 or more teeth
Denture discomfort
No. of missing teeth
0-3 teeth (reference)
4-7 teeth
8-11 teeth
12 or more teeth
No. of anterior missing teeth
0 tooth (reference)

1.89 (0.86 4.12)
4.70 (2.05 10.75)
4.25 (1.68 10.72)

1.29 (0.60 2.76)
6.43 (2.01 20.57)

1.82 (0.35 9.45)
9.57 (2.01 45.51)
17.38 (3.70 81.61)

Adjusted OR® (95% CI)

2.12 (0.96 4.70)
6.28 (2.58 15.31)
5.24 (1.91 14.37)

1.87 (0.97 3.63)
3.17 (1.30 7.73)
5.20 (2.14 12.63)

1.28 (0.59 2.80)
5.19 (1.53 17.66)

1.69 (0.27 10.75)
2.80 (0.47 16.69)
3.64 (0.62 21.53)

1 teeth
2-4 teeth
4 or more teeth

5.41 (1.43 20.39)
19.53 (6.40 59.57)
10.66 (3.20 35.54)

2.15 (0.49 9.42)
6.2 (1.74 22.05)
2.09 (0.56 7.84)

No. of posterior missing teeth
0-5 teeth (reference)
6-8 teeth
9-10 teeth
11 or more teeth

1.71 (0.55 5.33)
2.29 (0.46 11.50)
11.08 (3.86 31.84)

1.45 (0.37 5.61)
0.68 (0.12 4.03)
2.48 (0.61 10.16)

CI, confidence interval; OR, odds ratio; PD, pocket depth.

#Logistic model included age (35 to < 49, 49 to < 54, 54 to < 60 and 60-89 years), gender,
smoking (never, former, current smoker), diabetes, partial denture use, number of teeth with
pockets deeper than 5 mm and number of missing teeth.

frequently. When restricting to
anterior or posterior missing teeth,
posterior missing teeth was associated
with frequent self-consciousness
(Table 5).

Missing teeth was associated with
denture discomfort. Patients with 8-11
and > 12 missing teeth had higher odds
of frequent denture discomfort than
patients with 0-3 missing teeth (odds
ratio = 9.57, 95% confidence interval =
2.01-45.51; and odds ratio = 17.38,
95% confidence interval = 3.70-81.61,
respectively). These associations were
not statistically  significant after
adjustment for confounding. When
restricting to anterior and posterior
missing teeth, both anterior and

posterior missing teeth were associated
with frequent denture discomfort
(Table 5).

Discussion

The findings of this study indicate that
42% of the patients reported either fair
or poor oral health when a simple
question was asked with regard to the
perception of the conditions of their
teeth and gums. In addition, one in five
periodontal patients reported frequent
episodes of one or more oral health-
related quality of life problems when
six questions related to their teeth,
gums and dentures were posed. The
relationships of periodontal pockets

and missing teeth with both perceived
oral health and oral health-related
quality of life self-assessments were not
simple linear associations.

Many patients were not satisfied
with the health of their teeth and gums;
almost half rated their oral health as
fair or poor. It is important to note
that these periodontal patients are not
necessarily rating their oral health
worse than the general population. Our
findings were similar to national Uni-
ted States estimates, where 36% and
44% of adults 40-64 years and
> 65 years rated their oral health as
fair or poor, respectively (15).

About one-fifth of this population of
periodontal patients reported one or
more frequent adverse impacts in their
quality of life caused by teeth, gums or
dentures. This figure is similar to esti-
mates from national surveys in the UK
and Australia, where 16% and 18% of
adults reported at least one oral health-
related quality of life adverse impact
occurring very or fairly often (26). The
three most commonly reported prob-
lems were pain, difficulty relaxing and
denture discomfort. These findings
suggest that not only the physical
functioning, but also pleasurable life
experiences, such as relaxation and
social interaction, can be affected by the
oral conditions of periodontal patients.

There was not a simple linear rela-
tionship between the number of deep
pockets, the number of missing teeth
and the self-assessed oral health meas-
ures. For periodontal pockets, oral
health-related quality of life and per-
ceived oral health was only affected
when multiple teeth were involved
(generalized periodontitis?). In con-
trast, the presence of a few periodontal
pockets (localized periodontitis?) did
not influence the oral health-related
quality of life or the perceived oral
health. In a study in England, oral
health-related quality of life was found
to be linearly associated with perio-
dontal pockets 5 mm or deeper of
patients either at an initial examination
or during the maintenance phase of the
periodontal treatment (7), a finding we
failed to duplicate.

The findings that a few periodontal
pockets were not related to common
oral health-related quality of life



problems and moderately related to
worse perceived oral health suggest
that, though patients being
referred to a periodontal specialist may
be aware of their periodontal disease
status, the consequences of a few perio-
dontal pockets on the oral health-rela-
ted quality of life of these patients are
likely to be small.

In contrast with localized chronic
periodontitis, patients with generalized
forms of chronic periodontitis may be
more likely to have noticeable signs
and symptoms, such as tooth mobility
and unaesthetic loss of anterior inter-
proximal papillae, which may be
driving the observed poor oral health-
related quality of life and worse
perceived oral health. These findings
suggest that chronic periodontitis may
interfere with the social life of perio-
dontitis patients and challenge the
perception of chronic periodontitis as a
silent disease. In addition, the lack of
linear correspondence between the
current objective measure of perio-
dontal diseases (i.e. periodontal pock-
ets) and oral health-related quality of
life or perceived oral health may
encourage clinicians and investigators
to make use of outcomes more mean-
ingful to their patients by adding
together traditional clinical indicators
and subjective indicators to assess
periodontal needs and evaluate treat-
ments in the periodontal practice.

Number of missing teeth was an-
other clinical characteristic of the perio-
dontal patients associated with both
oral health-related quality of life and
worse perceived oral health. This rela-
tionship was more complex. When
people were missing less than one-
quarter of their dentition, quality of
life was unaffected. Similarly, when
people were missing more than one-
third of their dentition, quality of life
was not substantially affected. It is
only within a relatively narrow range
of missing teeth (one-quarter to one-
third missing) that oral health-related
quality of life seems to be affected, as
compared to the people with a com-
plete dentition or missing up to 3 teeth.
This pattern was also observed for self-
consciousness and denture discomfort,
two specific questions of the oral
health-related quality of life question-

cven
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naire. The findings highlight the non-
linearity between number of teeth and
these subjective assessments of oral
health. Missing teeth has been related
to oral health-related quality of life in
several studies (27-33) and contrasting
results have been reported. Our find-
ings suggest that tooth loss may be
associated with both a positive or a
negative impact on quality of life,
depending on whether a patient relates
the loss of their teeth to absence of
dental pain and swelling or to func-
tional limitations, such as eating and
aesthetic appearance.

The strengths of this study include
the diversity of patients, who origin-
ated from a large number of clinical
practices across the north-west of the
USA. The weaknesses of this study
include the low response rate and the
lack of additional information on other
specific dental problems. As people
who do not respond to mail surveys
may be different from those who do,
the low response rate may have intro-
duced bias, the direction and magni-
tude of which cannot be determined.
No information was collected on a
range of specific dental problems such
as cavities, food impaction, receding
gums and other specific dental prob-
lems. Such data might have assisted in
determining to what extent periodontal
therapies could improve oral health-
related quality of life outcomes.

In summary, patients presenting for
an initial periodontal examination
have frequent problems related to
teeth, gums and denture, and many of
these patients perceive their oral health
as fair or poor. In addition, lack of a
linear association between periodontal
pockets and these subjective measures
emphasizes the importance of using
subjective oral health assessments in
the clinical practice as a tangible
patient outcome, as they add informa-
tion (which is not available through
the purely clinical indices) about the
impact of the disease state on the
patient. Finally, the association of
specific aspects of oral health-related
quality of life and chronic periodontitis
should be confirmed or refuted in other
studies as it may significantly change
the perception of chronic periodontitis
as a silent disease.

175

Acknowledgements

This research was supported by the
NIH/NIDCR: R0l DEI13192 and the
Department of Veterans Affairs (VA)
Health Services Research and Devel-
opment Service, where Dr. Kressin is
supported by a Research Career Sci-
entist award (RCS 02-066-1). The
views expressed in this article are those
of the authors and do not necessarily
represent the views of the Department
of Veterans Affairs.

References

1. Newman MG, Takei HH, Carranza FA.
Carranza’s Clinical Periodontology, 9th
edn. Philadelphia: W.B. Saunders Co.,
2002.

2. Gilbert AD, Nuttall NM. Self-reporting of
periodontal health status. Br Dent J
1999;186:241-244.

3. Pitiphat W, Garcia RI, Douglass CW,
Joshipura KJ. Validation of self-reported
oral health measures. J Public Health Dent
2002;62:122-128.

4. Dietrich T, Stosch U, Dietrich D,
Schamberger D, Bernimoulin JP, Joshi-
pura K. The accuracy of individual self-
reported items to determine periodontal
disease history. Eur J Oral Sci 2005;
113:135-140.

5. Tervonen T, Knuuttila M. Awareness of
dental disorders and discrepancy between
‘objective’ and ‘subjective’ dental treat-
ment needs. Community Dent Oral Epi-
demiol 1988;16:345-348.

6. Blicher B, Joshipura K, Eke P. Validation
of self-reported periodontal disease: a
systematic review. J Dent Res 2005;
84:881-890.

7. Needleman I, McGrath C, Floyd P, Biddle
A. Impact of oral health on the life quality
of periodontal patients. J Clin Periodontol
2004;31:454-457.

8. McGrath C, Bedi R. Measuring the
impact of oral health on quality of life in
Britain using OHQoL-UK (W)((c)).
J Public Health Dentistry 2003;63:73-77.

9. Astrom AN, Haugejorden O, Skaret E,
Trovik TA, Klock KS. Oral Impacts on
Daily Performance in Norwegian adults:
validity, reliability —and prevalence
estimates. Eur J Oral Sci 2005;113:289—
296.

10. Borrell LN, Taylor GW, Borgnakke WS,
Woolfolk MW, Nyquist LV. Perception of
general and oral health in White and
African American adults: assessing the
effect of neighborhood socioeconomic
conditions. Community Dentistry Oral
Epidemiol 2004;32:363-373.



176 Cunha-Cruz et al.

I1.

14.

16.

17.

18.

Fardal O, Johannessen AC, Linden GJ.
Patient perceptions of periodontal therapy
completed in a periodontal practice.
J Periodontol 2002;73:1060—1066.

John MT, Koepsell TD, Hujoel P,
Miglioretti DL, LeResche L, Micheelis W.
Demographic factors, denture status and
oral health-related quality of life. Com-
munity Dent Oral Epidemiol 2004;32:125—
132.

. Locker D, Matear D, Stephens M, Joko-

vic A. Oral health-related quality of life of
a population of medically compromised
elderly people. Community Dent Health
2002;19:90-97.

Atchison KA, Gift HC. Perceived oral
health in a diverse sample. Adv Dent Res
1997;11:272-280.

Centers for Disease Control and Preven-
tion (CDC) and National Center for
Health Statistics (NCHS). Perceived Oral
Health Among Adults with Teeth in the
United States, 1988-94. Hyattsville, MD:
U.S. Department of Health and Human
Services, Centers for Disease Control and
Prevention 2003.

Hujoel PP. Endpoints in periodontal tri-
als: the need for an evidence-based
research approach. Periodontology 2000
2004;36:196-204.

D’Avila GB, Carvalho LH, Feres EJ,
Feres M, Leao A. Oral health impacts on
daily living related to four different treat-
ment protocols for chronic periodontitis.
J Periodontol 2005;76:1751-1757.
McGrath C, Wong AHH, Lo ECM,
Cheung CS. The sensitivity and respon-
siveness of an oral health-related quality

20.

21.

22.

23.

24.

25.

of life measure to tooth whitening.
J Dentistry 2005;33:697-702.

. Awad MA, Locker D, Korner-Bitensky

N, Feine JS. Measuring the effect of intra-
oral implant rehabilitation on health-
related quality of life in a randomized
controlled clinical trial. J Dent Res
2000;79:1659-1663.

Awad MA, Lund JP, Shapiro SH et al.
Oral health status and treatment satisfac-
tion with mandibular implant overden-
tures and conventional dentures: a
randomized clinical trial in a senior pop-
ulation. Int J Prosthodont 2003;16:390—
396.

Robinson PG, Pankhurst CL, Garrett EJ.
Randomized-controlled trial: effect of a
reservoir biteguard on quality of life in
xerostomia. J Oral Pathol Med 2005;
34:193-197.

Allen PF, McMillan AS. A longitudinal
study of quality of life outcomes in older
adults requesting implant prostheses and
complete removable dentures. Clin Oral
Implants Res 2003;14:173-179.

Slade GD, Spencer AJ. Development and
evaluation of the Oral Health Impact
Profile. Community Dent Health 1994;
11:3-11.

Atchison KA, Dolan TA. Development of
the Geriatric Oral Health Assessment
Index. J Dent Educ 1990;54:680-687.
Kressin N, Spiro A III, Bosse R, Garcia
R, Kazis L. Assessing oral health-related
quality of life: findings from the nor-
mative aging study. Med Care 1996;
34:416-427.

26.

27.

28.

29.

30.

31

32.

Slade GD, Nuttall N, Sanders AE, Stecle
JG, Allen PF, Lahti S. Impacts of oral
disorders in the United Kingdom and
Australia. Br Dent J 2005;198:489-493.
Jones JA, Orner MB, Spiro A III, Kressin
NR. Tooth loss and dentures: patients’
perspectives. Int Dent J 2003;53:327-334.
Mack F, Schwahn C, Feine JS et al. The
impact of tooth loss on general health
related to quality of life among elderly
Pomeranians: results from the study of
health in Pomerania (SHIP-O). Int J
Prosthodont 2005;18:414-419.

McGrath C, Bedi R. Can dentures im-
prove the quality of life of those who have
experienced considerable tooth loss?
J Dent 2001;29:243-246.

Rosenoer LM, Sheiham A. Dental im-
pacts on daily life and satisfaction with
teeth in relation to dental status in adults.
J Oral Rehabil 1995;22:469-480.

Cushing AM, Sheiham A, Maizels J.
Developing socio-dental indicators — the
social impact of dental disease. Commu-
nity Dent Health 1986;3:3—17.

Locker D. Clinical correlates of changes in
self-perceived oral health in older adults.
Community ~ Dent  Oral  Epidemiol
1997;25:199-203.

. Steele JG, Sanders AE, Slade GD et al.

How do age and tooth loss affect oral
health impacts and quality of life? A study
comparing two national samples. Com-
munity Dent Oral Epidemiol 2004;32:107—
114.



This document is a scanned copy of a printed document. No warranty is given about the accuracy
of the copy. Users should refer to the original published version of the material.



