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available on the prevalence of periodontal disease in patients with IGT (3).
Before the development of insulin, uncontrolled type II diabetes was
thought to be associated with a marked
increase in the incidence of dental caries.
Insulin treatment and restriction of sugar
intake probably have decreased the inciGAIL CHERRY-PEPPERS, DDS, MS
JONATHAN A. SHIP, DMD
dence of caries. Higher caries rates have
been detected in type II diabetic patients
with poor metabolic control (2,4). Little
information is available on caries and
IGT.
OBJECTIVE— To assess the influence of type II diabetes and impaired glucose
Diabetic patients also may have a
tolerance on dental, periodontal, and oral mucosal tissues.
greater prevalence of oral mucosal leRESEARCH DESIGN AND METHODS— We examined 11 subjects with type sions than nondiabetic individuals (5).
II diabetes, 32 with impaired glucose tolerance, and 43 control subjects from the oral Research has suggested an increased inphysiology component of the Baltimore Longitudinal Study of Aging. At the time of cidence and severity of oral vesiculobulthe study, none of the participants was taking medication nor being treated for any lous conditions and oral lichen planus in
patients with type II diabetes (5). The
medical problems other than diabetes.
relationship between oral mucosal health
RESULTS — Only a few statistically significant dental and periodontal changes were and IGT is not well understood.
Evidence also has suggested the
apparent in the group with type II diabetes, and no oral mucosal differences existed
level
of
glycemic control in individuals
between the diabetes and control groups. Dental, periodontal, and oral mucosal
with
altered
glucose metabolism plays a
parameters in patients with impaired glucose tolerance were essentially indistinguishstrong
role
in
the health of the oral cavity
able from the other two groups.
(3). Although previous studies have
CONCLUSIONS— These findings suggest that among well-controlled individuals demonstrated decreased salivary flow
with type II diabetes and impaired glucose tolerance, few appreciable differences are rates in diabetic subjects (6), a recent
report (7) found no influence of altered
evident in oral health.
glucose metabolism on major salivary
gland function in patients with wellype II diabetes and IGT are com- siderable metabolic relevance for indi- controlled type II diabetes or IGT. The
mon chronic metabolic disorders viduals with type II diabetes. Numerous purpose of this study was to evaluate the
(1) that affect multiple organ sys- studies have established that periodontal effects of type II diabetes and IGT on
tems, including the oral cavity. Good disease is more severe among poorly dental, periodontal, and oral mucosal
oral health is vital for optimal nutritional controlled diabetic patients than control health in a well-characterized group of
intake and deglutition, which is of con- subjects (2,3). Few reportedfindingsare individuals.
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RESEARCH DESIGN AND
METHODS— Eleven subjects with
type II diabetes, 67.9 ± 11.1 yr of age,
with an average disease duration of 7.7
yr; 32 subjects with IGT, 60.7 ± 19.1 yr
of age; and 43 control subjects, 60.2 ±
16.8 yr of age were deleted. The data for
age are presented as means ± SD. For
each patient with IGT and type II diabetes, we selected an age- and gendermatched, nondiabetic control subject.
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Table 1—Dental parameters
DIABETIC

1GT

CONTROL

SUBJECTS

SUBJECTS

SUBJECTS

N
TEETH (N)
THIRD MOLARS (N)
CORONAL CARIES SURFACES (N)
CERVICAL CARIES SURFACES (N)
CORONAL RESTORATION SURFACES (N)
CERVICAL RESTORATIONS SURFACES (N)

11
± 4.5
±0.3
± 9.5*a'b
± 1.2
± 13.0
± 4.5
± 19.6*c
± 29.7

21.8
0.9
0.6
0.2
38.9
2.0
29.0
70.7

32
± 7.9
± 1.6
± 1.2*b
± 0.5
± 29.6
±2.7
± 36.7*c
± 35.9

27.0
0.7
0.7
1.3
37.0
2.3
16.9
56.9

43
± 5.7
± 1.3
± 1.7*a
± 4.8
±21.6
±3.3
± 26.8
± 33.9

SURFACES ( N )

Data are means ± SD.
*Columns that share a common subscript are significantly different (P < 0.01).

All subjects were volunteer participants in the oral physiology component of the Baltimore Longitudinal Study
of Aging (8), conducted by the National
Institute on Aging. The subjects were
healthy whites of middle socioeconomic
class, who visited the dentist at least once
per year. At the time of the study none
was taking any medications or being
treated for medical problems other than
type II diabetes. All type II diabetic subjects used diet to control their disorder.
Each participant underwent extensive
laboratory and medical examinations to
assess their health status (8).
An OGTT was performed in the
early morning after an overnight 10- to
16-h fast (9). Each participant received
an oral glucose load of 40 g/m2 body
surface area. Sampling was done at 20min intervals for 2 h, within 3 yr of their
oral examination. Participants were diagnosed with 2-h glucose values, according to WHO criteria (10). All participants
with normal glucose values were considered control subjects. Glucose tolerance
tests were not routinely performed on all
diabetic subjects (control subjects =
114 ± 2.3 mg/dl; IGT = 159 ± 8.2 mg/
dl, mean ± SE). Status of subjects with
type II diabetes was assessed with the
Bio-Rad Micro Column Test (Richmond,
CA) (11) to measure serum HbAlc levels
(HBAlc = 6.9 ± 3.1%, mean ± SE).
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One examiner performed the oral
examinations Q.A.S.). All dental, gingival, and periodontal parameters were assessed according to criteria established
by the National Institute of Dental Research (12). The mesiobuccal and midbuccal surfaces of all teeth were probed,
and pocket depth, recession, and attachment loss measurements computed. An
index (13) was used to establish the extent and severity of periodontal attachment loss. Two standardized extra- and

Statistical analysis
Age- and gender-matched control groups
were formed separately for the type II
diabetes and IGT groups. No statistical
differences were detected between the
two control groups for any of the oral
health parameters, and therefore, one
control group was used. ANOVA tests
determined dental, gingival, and periodontal parameters for the three groups.
When an ANOVA test was statistically
significant, further analyses were conducted. The frequency of oral mucosal
diagnoses among the groups was compared with two-sided Fisher's exact tests
and x 2 tests (P < 0.01).
RESULTS— Most dental parameters
were not statistically different among the
three groups (Table 1). The type II diabetes group had more surfaces with
coronal caries than the others, and the
IGT group had more missing teeth than
the type II diabetes group. The gingival
findings indicated that gingival health
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Figure 1—Gingjval parameters in subjects with type 11 diabetes, IGT, and control subjects.
Columns that share a common subscript are significantly different (P < 0.01). Data are means ± SE.
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MISSING SURFACES (N)
DECAYED, MISSING, FILLED TOOTH

24.3
0.1
3.8
1.0
30.0
3.6
20.3
53.8

intraoral mucosal examinations assessed
the clinical appearance of the oral mucosa (14,15).

Oral health in type II diabetes
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Figure 2—Periodontal parameters in subjects with type 11 diabetes, patients with IGT, and control
subjects. Data are means ± 5E.

was small; therefore, these findings may not
be applicable to other populations.
In general, the three groups had
few differences in dental caries. The diabetes group had more surfaces with
coronal caries, which may have occurred
when they were in a poorer glycemic
state. Previous research documents that
the incidence of caries is higher in poorly
controlled diabetic patients, whereas
well-controlled diabetic patients and
nondiabetic control subjects showed no
differences (4). Diabetic patients with diminishing metabolic control may be
more susceptible to dental caries than
well-controlled type II diabetic subjects
and nondiabetic subjects (2,4).
Although all three groups in this
study displayed good oral hygiene, adult
type II diabetic subjects experienced an
CONCLUSIONS— These results dem- increase in gingivitis (Fig. 1), which is
onstrate minimal oral changes in subjects consistent with previous findings (3). Diwith type II diabetes, and essentially no abetic patients are susceptible to infecchanges in those with IGT. The type II di- tions by bacteria that colonize the gingiabetic population was in good health, re- val sulcus and result in increased plaque,
ceived regular medical and dental care, and inflammatory changes in the gingiva, and
was well controlled (average HbAlc = possible periodontal destruction (3).
6.9%, duration 7.7 yr). All participants were None of the groups in our study exhibwell-characterized, unmedicated, and being ited differences in periodontal measuretreated for no other medical problems. The ments, however (Fig. 2). Gingivitis may
sample size of the type II diabetes group not have been present for a sufficient
was poorer among the diabetic subjects
(Fig. 1).
The type II diabetes group had a
greater prevalence of sites with dental
plaque, gingival bleeding, and calculus
compared with the control and IGT
groups. The IGT group also had an increased percentage of sites with calculus
compared with the control group.
No statistical differences among
the three groups were found for periodontal measurements (Fig. 2), nor in
the Extent and Severity Index (13). Oral
mucosal findings using two diagnostic
criteria (14,15) revealed no statistical differences among the three groups
(P > 0.01). The most frequent diagnosis
in all three groups was normal oral mucosa.
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