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Association of Denture Use with Sleep-disordered Breathing

Among Older Adults
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Abstract

Objective: This study investigates the relationship between sleep-disordered
breathing and denture use. Methods: This was a cross-sectional study of com-
munity-dwelling older adults. Information about denture use was obtained using
a questionnaire. Ambulatory sleep recording in subjects’ homes was performed
using Embletta PDS (Medcare, Iceland). Chi-square tests and logistic regression
analysis were used for statistical analysis. Results: A total of 58 subjects
completed the study. The mean apnea hypopnea (AHI) index was 15.1£16.1.
Twenty-two subjects (38%) used dentures and most removed them before sleep.
There was significant association between denture use and AHI=15 per hour of
sleep (odds ratio [OR]}=6.29; 95% confidence interval [Cl]=1.71, 23.22; P=.006).
Conclusions: This preliminary study found an association between sleep-disor-
dered breathing and denture use, which may represent a proxy for a relationship
between sleep-disordered breathing and edentulism. Given the common occur-
rence of both conditions among older adults, the observed relationship warrants
a more detailed investigation of the mechanisms whereby loss of teeth leads to
upper airway closure during sleep. [J Public Health Dent 2004,64(3):181-83]
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Edentwiism {loss of all natural per-
manent teeth) is a common problem
affecting close to 25 percent of older
adults in the United States (1). The
anatomical changes of the face associ-
ated with edentulism include decrease
in the vertical dimension of occlusion
(2), change in the position of the man-
dible (3) and the hyoid bone (4), and
possible impaired function of the oro-
pharyngeal muscles (5,6). Loss of pos-
terior teeth may also decrease the ver-
tical dimension of occlusion (7).

Sleep-disordered breathing is also a
prevalent condition among older
adults with reported prevalence be-
tween 20 percent to 50 percent (8,9),
based on specific definitions used. Ob-
structive sleep-disordered breathing
is caused by partial or complete ob-
struction of the upper airway and re-
ported risk factors include obesity, in-
creased neck circumference, male sex,

and anatomical abnormalities of the
face (10-17). Although edentulism is
reported to change the anatomy and
also impair the function of the upper
airway as described above, it has not
been typically recognized as a risk fac-
tor for sleep-disordered breathing.
This preliminary study was under-
taken to examine the relationship be-
tween sleep-disordered breathing and
denture use among community-
dwelling older adults.

Methods

This was a cross sectional study of a
convenience sample of community-
dwelling older adults. Subjects were
recruited, using a protocol approved
by the Institutional Review Board of
Emory University, from retirement
living and senior housing facilities,
and adult learning centers in Atlanta,
GA. Individuals older than 64 years of

age who were independent in their
activities of daily living were included
in the study. Individuals who were not
capable of following instructions due
to physical disability or cognitive im-
pairment were excluded from the
study. Subjects who volunteered to
participate in the study gave written
consent.

Medical history including denture
use (“removable dental prosthesis”)
was obtained using a questionnaire.
Questions included denture location
(upper, lower, or both), type (partial or
full), and removal during sleep. Body
mass index (BMI) was calculated as:
(weight in kilograms)/(height in me-
ters)”.

An overnight ambulatory sleep re-
cording was performed for one night
in the subjects” homes using Embletta
PDS (Medcare, Iceland) sleep record-
ing equipment to determine sleep-dis-
ordered breathing. The system re-
cords abdominal and chest move-
ment, airflow through the nose and
mouth, and pulse oximetry. Ambula-
tory recording systems similar to the
Embletta PDS have been validated
against polysomnography (18,19). The
subjects were given both oral and writ-
ten instructions on how to use the
sleep recording equipment on the day
of the sleep study. The sleep equip-
ment was returned the next morning,
and the data were downloaded and
scored by the first author. The first
author did not have any information
about denture use by the subjects at
the time the sleep studies were scored.
At least five hours of technically ade-
quate recordings were required for the
record to be scored. The following con-
ventional definitions were used to
score the sleep recordings: (1) apnea
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was defined as the cessation of airflow
through the mouth and nose for at
least 10 seconds; (2) hypopnea was de-
fined as the reduction in airflow by 50
percent or more associated with a de-
crease in the pulse oximetry reading
by at least 3 percent (20). Apnea hy-
popnea index (AHI) was defined as
the number of apneas and/or hypop-
neas per hour of sleep. Total sleep time
was estimated based on the clock time
recorded by the subject for initiation of
sleep and wake up time. The result of
the sleep study was reported to the
subjects, and with the subjects’ per-
mission, a copy of the report was sent
to their physician.

T-tests for independent samples
and chi-square tests were used to com-
pare the demographic characteristics
between those who completed and
those who did not complete the study.
A chi square test was used for compar-
ing AHI categories between those who
did and did not use dentures. Logistic
regression analysis was performed
with AHI >15 as the dependent vari-
able and denture use, and known risk

factors for sleep-disordered breath-
ing—including age, sex, and body
mass index——as covariates included in
the model.

Results

Seventy-two subjects were enrolled
and 58 subjects (81%) completed the
study. There were 5 inadequate initial
ambulatory sleep recordings (9%) re-
quiring repeated evaluation.

Of the 14 subjects who did not com-
plete the study, three moved to other
locations, two were hospitalized, one
had exacerbation of an illness, and
eight declined further participation.
The characteristics of subjects who
completed and did not complete the
study is shown in Table 1. There were
no statistically significant differences
in sex, age, marital status, educational
status, and denture use between those
who completed and did not complete
the study. Of the 58 subjects who com-
pleted the study, 22 (38%) used den-
tures while 36 (62%) did not. Of the 22,
9 used both upper and lower, 10 used
upper or lower, and 3 subjects did not

TABLE 1
Characteristics of Subjects Who Completed and Did Not Complete Study
Completed Did Not
Study Complete Study

Characteristics (N=58) (n=14) P-value
Sex: female 44 (76%) 13 (93%) 27*
Age mean (SD) 77.7 (6.7%) 78.43 (3.78%) .75t
Years of education

<12 2% 7%

12 23% 36% A1

13-15 28% 28%

=16 47% 29%
Living facility

Home 50% 7% .003*

Independent 50% 93% A41*
Denture use while sleeping 38% 50%
*Chi-square test.
tIndependent sampe T-test.

TABLE 2
Denture Use by Apnea Hypopnea Index (AHI) Category

Denture Use AHIO0+4 (%) AHI5-14(%) AHI=15 (%) Total (%)
Yes 6(27) 3(14) 13 (5%) 22 (100)
No 8(22) 22 (61) 6 (17) 36 (100)
Total 14 (24) 25 (43) 19 (33) 58 (100)
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specify denture location. Seven sub-
jects used full dentures, 13 subjects
used partial dentures, and 2 subjects
did not specify the type of dentures
they used. Eighteen of the 22 subjects
who used dentures (82%) removed
them before going to bed.

The mean standard deviation (SD)
AHI for the 58 subjects who completed
the study was 15.1+16.1. The number
of subjects with AHI >15 was signifi-
cantly higher in the group who used
dentures (Pearson’s chi-square=
11.157; degree of freedom=1; P=.001).
Table 2 shows denture use by AHI
category.

By logistic regression analysis, den-
ture use was significantly associated
with AHI>15 per hour of sleep
(OR=6.29; 95% CI=1.71, 23.22; P=.006)
even after controlling for other risk
factors including age, sex, and body
mass index. There was no significant
association between AHI 215 and age
or sex. Body mass index was margin-
ally associated with AHI >15 (OR=
1.15; 95% CI=0.97, 1.37; P =.103).

There was no statistically significant
difference in AHI between those who
used partial versus full dentures
(Fisher’s exact test P=.32), or those
who used either upper or lower versus
both upper and lower dentures
(Fisher’s exact test P=.34). But due to
the limited sample size, our study did
not have enough statistical power to
detect a difference in AHI between
these groups. Only four subjects (18%)
reported not removing their dentures
before going to bed, thus preventing
an evaluation of this practice.

Discussion

This study found a significant asso-
ciation between sleep-disordered
breathing and denture use. As 82 per-
cent of the study subjects removed
their dentures before they went to
sleep, we believe the association be-
tween sleep-disordered breathing and
denture use may serve as a proxy for
the relationship between sleep-disor-
dered breathing and teeth loss, rather
than a specific cause for sleep-disor-
dered breathing. This is consistent

~with a previous note, where subjects

were found to have worsening of the
AHI and decrease in their antero-pos-
terior oropharyngeal wall distance
when examined without their den-
tures (21). Other studies have also
noted associations between denture
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use and sleep-disordered breathing
(8,22,23). Because only four of the 22
subjects (28%}) reported not removing
their dentures before going to sleep,
there was insufficient statistical power
to detect any significant difference in
this regard.

The mechanism underlying the re-
lationship between teeth loss and
sleep-disordered breathing likely in-
volves changes in the upper airway
anatomy and function. Reduction in
the retropharyngeal space associated
with impaired function of the genio-
glossus and other upper airway dilat-
ing muscles results in increase in the
upper airway resistance (24), predis-
posing the subjects to apnea, hypop-
nea, or the upper airway resistance
syndrome.

Of note was that there was no differ-
ence in AHI between those who used
full and those who used partial den-
tures. Impaired oral function in sub-
jects who lack their posterior teeth
have been reported previously (7),
which may suggest the importance of
the posterior occlusion in maintaining
the vertical dimension of occlusion.
Unfortunately, because information
on the types of partial dentures used
by the subjects was not collected and
the vertical dimension of occlusion
was not measured, we must be cir-
cumspect regarding the mechanisms
that may underlie the observed rela-
tionships. Future studies will need to
evaluate such additional information.

The use of dentures may be associ-
ated with chronic inflammatory
changes leading to papillary hyper-
plasia and other complications (24). To
minimize these complications, sub-
jects who use dentures are advised to
remove their dentures before going to
bed. As subjects who remove their
dentures at night may be at increased
risk of sleep-disordered breathing,
clinical investigations are needed to
determine if wearing dentures during
sleep improves the upper airway
patency and reduces sleep-disordered
breathing. If indeed this is the case, the
advice to remove dentures while go-
ing to bed may have to be modified
(e.g., avoiding dentures for several
hours during the daytime rather than
atnight), depending upon the individ-
ual’s risk for sleep-disordered breath-
ing and the risk of cardiovascular com-
plications associated with this sleep

disorder (25-28). Given this apparent
association between teeth loss and
sleep-disordered breathing, it would
also be prudent for denture wearers to
be asked routinely about snoring and
other related sleep problems associ-
ated with sleep-disordered breathing
during clinic visits.
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