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ABSTRACT

Aim: Periodontal diseases are associated with systemic
health and health behaviors; the purpose of this study was to
investigate periodontal health status and its association with
systemic health and health behaviors in the elderly.

Materials and methods: Data was collected from 300 random
Case Western Reserve University (CWRU) dental school
patient charts, aged 65 or higher. A modified WHO form was
used to collect the date on: periodontal conditions using the
community periodontal index (CPI), demographics, systemic
health and certain health behaviors. Community periodontal
index collected data for six sextants. Descriptive tests and
bivariate analytic tests, Chi-square test and computation
of odds ratio, investigated any association between certain
periodontal conditions and demographic as well as systemic
health attributes.

Results: In the study cohort, the average age was 73.7 + 6.8
years. Moderate periodontitis (38.9%) was the most prevalent
periodontal health condition, while severe periodontitis was the
least prevalent periodontal health (6.1%). Nearly 30% of the
cohort had healthy periodontium. Only insurance status was
associated with healthy periodontium (p < 0.05).

Conclusion: Moderate periodontitis was the most prevalent
among the studied subjects. A positive association was found
with the insurance status of the subjects and the healthy
periodontium. No association was found between periodontal
disease and smoking, alcohol consumption, diabetes and
cardiovascular disease.
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INTRODUCTION

Periodontal diseases are serious chronic infections that
involve destruction of the tooth-supporting apparatus,
including the gingiva, the periodontal ligament, and
alveolar bone. Robust studies have shown that periodon-
tal disease, is significantly associated with certain systemic
diseases such as cardiovascular disease, diabetes and
complications of diabetes, adverse pregnancy outcomes
and respiratory infections.'? Basic clinical measurements
for periodontitis are gingival bleeding on probing, clini-
cal attachment loss, and pocket depths accompanied by
radiographic bone loss.’ Literature is abundant on the
epidemiology of periodontal disease and its associated
risk factors; however, the lack of consistency of ascertains
periodontitis severity and diagnosis limits precise global
comparisons of disease status.* Many international stud-
ies have used the World Health Organization’s commu-
nity periodontal index (CPI) to investigate periodontitis
prevalence and severity.® Previous findings from the
1980’s and 1990’s have estimated severe periodontitis
prevalence, ranging from 5 to 15%. There is a lack of recent
data on global periodontitis prevalence either confirming
or refuting these previous findings.>”

National health and nutrition examination surveys
(NHANES), 1999 to 2004, reported that 27.4% of people
from 55 to 74 had periodontitis and that 18.9% of these
people exhibited CPI codes of three. The previously
mentioned NHANES studies reported that 14.3% of
individuals from the ages of 65 to 74 had periodontitis.®
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National health and nutrition examination surveys, 2009
t0 2010 found that 70.1% of individuals, aged 65 and older,
had periodontitis and 64% of those individuals showed
either moderate or severe forms of the disease.” Studies
have also shown that periodontal treatment need is higher
in men than it is in women.”'® Periodontitis was also
higher in individuals below 100% poverty level. Mexican
Americans had higher prevalence of severe periodontitis
(17.3%) than Blacks (6.3%) and Whites (13.2%).’

Periodontitis is associated with systemic diseases,
including: kidney diseases, coronary heart disease, cer-
ebrovascular disease, atherosclerosis, thromboembolic
events, dyslipidemia, systemic inflammation and endo-
toxemia.'”™ The prevalence of periodontitis in individu-
als with coronary artery disease (CAD) was found to be
significantly higher.'® Periodontitis has also been linked to
susceptibility to infectious disease and allows the growth
of bacterium in the body.""” Treatment of periodontitis
has shown to reduce the risk of cardiovascular disease.'®
Moreover, it has been shown that there is an association
between periodontitis prevalence and obesity and stress,
and an inverse relationship between physical activity and
periodontitis risk.'>'#% Nearly 58% of diabetic patients
showed signs of periodontitis compare to 15.0% without.
Smoking and insufficient oral hygiene practice increased
the risk of periodontal disease in diabetic patients.?!
More an individual smokes, he or she is likely to develop
more severe forms of periodontitis.?? Increases in alcohol
intake were associated with increased periodontitis sever-
ity in a cross-sectional study.?

Study using CPI, found that 83.5% of the diabetics in
the study group had periodontitis and concluded that
periodontitis prevalence is higher in diabetic patients than
in nondiabetic patients.?'** A cross-sectional study found
that periodontitis is more common in diabetic than in
nondiabetic, but the study also found that this association
decreases asan individual ages.” They also found that app-
roximately 30% of both diabetic and nondiabetic patients
with medicare had periodontitis. Approximately 40% of
diabetics with individual, commercial or government insu-
rance exhibited periodontitis. Periodontitis prevalence
was approximately 38% for nondiabetics with individual
insurance, and 32% for nondiabetics with commercial
insurance or government insurance.” The purpose of this
study was to investigate periodontal health status and its
association with systemic health and health behaviors
in the elderly population who attended the outpatients’
clinics of Case Western University dental department.

MATERIALS AND METHODS

The Case Western Reserve University (CWRU) Institu-
tional review Board (IRB) approved the protection of

human subjects for this research. Recent and updated
data was collected from 300 random CWRU dental school
patient charts, aged 65 or higher. A modified WHO form
was used to collect data on periodontal conditions using
the CPI, teeth retention, demographics, systemic health
and health behavior.*® Index teeth 11, 16/17, 26/27, 31,
36/37, and 46/47, representing each of the six sextants
of maxillary and mandibular jaw was examined. The
examination of an index tooth represented periodontal
health of each sextant. The highest CPI code was recorded
in each application segment (0: no periodontal disease, 1:
gingival bleeding, 2: supragingival or subgingival calcu-
lus, 3: 4-5 mm deep pockets, 4: 6 mm or deeper pockets).
Moderate periodontits was depicted by code 3 and severe
periodontitis by code 4.

The descriptive phase of the analysis counted all
periodontal conditions of the same likeness to compute
individual CPI scores, and computed the frequency
distribution of categorical variables. We used multiple
reasons options in statistical package for the social science
(SPSS) to investigate the number of cases in each category
of CPI. The analytic phase included Chi-square tests and
computation of odds ratio, both of which investigated any
association between different periodontal conditions and
demographic, health behavior and systemic health
attributes. Because, the majority of the study cohorts
were Caucasians and African-Americans, the study only
used these two groups to investigate any ethnic variation.
Alpha was set at less than or equal to 0.05, to determine
significance levels of the analytical tests.

RESULTS

The study sample’s average age was 73.7 + 6.8 years,
with the mean number of teeth retained at 17.5 £ 9.9.
The cohort contained more Caucasians (49.3%), than
African-Americans (42.3%), 8.4% of the cohort identified
as other. All individuals in the cohort had some form of
health insurance; 70.3% of them had private insurance.
Respectively, 7.1 and 28.3% of the study cohort smoked
or consumed alcohol. Type Il diabetics made up 23.8% of
diabetic patients in the cohort. Most of the cohort (69%)
had cardiovascular diseases (Table 1).

The prevalence of different periodontal conditions
in the study sample is depicted in Graph 1. Nearly 30%
of the cohort exhibited healthy periodontium. Moderate
periodontits was found in more members of the cohort
(nearly 39%), which was higher than the other investi-
gated periodontal conditions. Severe periodontitis was
the least found periodontal condition investigated in the
study (6.1%).

Table 2 shows that moderate periodontitis had the
highest prevalence among subgroups in the present
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Table 1: Demographic data, systemic health and health
behavior in the study population

Demographic (N) Mean + SD
Age (300) 73.7+6.8
Number of Teeth (296) 17.56+9.9
Percentage
Gender (300) Male 41.3
Female 58.7
Race (300) White 49.3
Black 42.3
Other 8.4
Insurance (300) Public 29.7
Private 70.3
Health behavior
Smoking (295) Yes 71
No 92.9
Alcohol (293) Yes 28.3
No 7.7
Systemic health
Diabetes (294) No 75.5
Type | 0.7
Type Il 23.8
Cardiovascular Yes 69
disease (297) No 31

study. Nonsmokers were the highest subgroup (28%)
with healthy periodontium. Among severe periodontal
conditions, individuals with cardiovascular disease (23%)
were much more prevalent than those with no cardiovas-
cular disease (7%). However, this difference was not as
large in moderate periodontitis; 59% of individuals with
cardiovascular disease and 53% of individuals without
cardiovascular disease had moderate periodontitis.
Among the demographic, health behavior and sys-
temic health attributes, only insurance status was signifi-
cantly associated with healthy periodontium. Individual
with public insurance were two times more likely to have
healthy periodontium (OR =2.0,95% CI=1.0,4.1) (Table 3).
However, all other periodontal conditions showed no
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Graph 1: Prevalence of periodontal conditions in the
study sample

significant association with demographic, health behavior
or systemic health attributes (Tables 4 to 7).

Table 8 shows the ethnic variations of certain systemic
diseases and health behaviors. Whites were 1.8 times more
likely to have cardiovascular disease compared to Blacks
in the sample (OR = 1.79, 95% CI = 1.1, 2.3). Smoking,
alcohol and diabetes did not show any significant ethnic
variation.

DISCUSSION

Oral health is an integral component of general health
and well-being of an individual. Increasing evidence
is available indicating periodontitis as a risk factor for
various systemic diseases.” 8 During the last few decades,
many cross-sectional and longitudinal epidemiological
studies on the prevalence and severity of periodontal
disease in adults have been performed. There is still a
lack of agreement on what kind of criteria should be used
in epidemiological studies.” A further difficulty is the
lack of well-defined criteria which makes it impossible

Table 2: Prevalence of periodontal conditions in the demographic and systemic health/health behavior attributes

Factors (%) Healthy Bleeding Calculus Moderate periodontitis Severe periodontitis
Gender Male 13 14 35 57 27
Female 17 21 41 56 11
Race Whites 18 15 35 52 14
Blacks 11 24 46 64 21
Insurance Public 5 37 43 68 29
Private 24 15 38 54 15
Smoking No 28 18 39 57 15
Yes 2 20 20 56 33
Alcohol No 20 19 39 57 14
Yes 10 15 36 57 21
Diabetes No 24 20 38 55 16
Yes 6 13 42 59 22
CVD No 11 16 36 53 7
Yes 18 20 41 59 23
952
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Table 3: Association between gingival bleeding and
demographic and systemic health/health behavior attributes

Table 4: Association between healthy periodontal condition and
demographic and systemic health/health behavior attributes

Prevalence Prevalence
Yes No OR 95% CI Yes No OR 95% CI
Demographic Demographic
Gender Male 93 5 15 05 46 Gender Male 70 31 09 05 1.6
Female 133 11 Female 100 41
Race White 111 8 12 04 3.2 Race White 85 44 07 04 1.2
Black 96 8 Black 73 26
Insurance Public 67 7 0.6 02 17 Insurance Public 51 12 20 1.0 4.1
Private 158 10 Private 121 58
Health behavior Health behavior
Smoking Yes 16 1 1.2 01 93 Smoking Yes 12 4 11 04 3.6
No 208 15 No 157 67
Alcohol Yes 63 4 1.1 03 35 Alcohol Yes 48 23 08 05 1.5
No 161 11 No 120 48
Systemic health Systemic health
Diabetes Type Il 53 2 2.2 0.5 1041 Diabetes Type Il 40 14 1.3 07 2.6
No 167 14 No 125 57
Cardiovascular  Yes 155 11 1.0 03 3.0 Cardiovascular Yes 117 44 14 0.8 24
disease No 70 5 disease No 53 27

Table 5: Association between calculus and demographic and
systemic health/health behavior attributes

Table 6: Association between moderate periodontitis and
demographic and systemic health/health behavior attributes

Prevalence Prevalence
Yes No OR 95% CI Yes No OR 95% ClI
Demographic Demographic
Gender Male 81 17 1.2 06 22 Gender Male 61 41 0.9 05 15
Female 116 28 Female 87 53
Race White 97 24 1.07 06 20 Race White 72 48 1.1 07 19
Black 83 22 Black 62 47
Insurance Public 59 9 1.7 0.7 36 Insurance Public 44 26 1.1 06 20
Private 139 35 Private 104 68
Health behavior Health behavior
Smoking Yes 14 1 33 04 258 Smoking Yes 10 5 1.3 04 3.9
No 182 43 No 137 88
Alcohol Yes 55 13 0.9 05 19 Alcohol Yes 41 30 0.8 05 15
No 140 31 No 104 64
Systemic health Systemic health
Diabetes Type Il 46 10 1.1 05 24 Diabetes Typell 35 20 1.1 06 21
No 145 35 No 110 71
Cardiovascular  Yes 135 30 1.1 06 22 Cardiovascular  Yes 101 63 1.1 06 19
disease No 61 15 disease No 45 31

in the majority of studies to differ between extent and
severity of periodontal disease. A lack of universal
criteria for ascertaining periodontal disease studies has
left ambiguity in the definition of periodontitis.*” This
lack of uniformity may limit precise comparisons of odds
ratio between periodontal studies.’ Different periodontal
indexes have been used to assess periodontal disease.
Because of the convenience of CPI in epidemiological
settings, it has been widely used in international studies
for many years.?! Several studies have questioned the
validity of CPI as an accurate predictor of periodontal
health conditions.*** Other studies have suggested that

CPImay underestimate the severity of periodontitis and
that the index may not be reliable for epidemiological
assessments.” The cross-sectional nature of the present
study does not consider changes in periodontal health
over extended periods. Furthermore, patient charts used
in the present study were completed by dental students
who received uniform didactic education, but were not
clinically calibrated. Diagnosis and treatment planning
may also vary due to differences in practice of supervising
preceptors.

The prevalence rate of moderate and severe peri-
odontitis was 19% less in the present study (45%) than
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Table 7: Association between severe periodontitis and
demographic and systemic health/health behavior attributes

Table 8: Association between ethnicity and systemic health/
health behavior attributes

Prevalence
Yes No OR 95% CI
Demographic
Gender Male 94 9 04 01 12
Female 134 5
Race White 112 7 1.2 03 34
Black 96 7
Insurance Public 67 5 0.8 03 25
Private 160 10
Health behavior
Smoking Yes 16 2 0.5 01 22
No 210 12
Alcohol Yes 64 6 0.5 02 16
No 161 8
Systemic health
Diabetes Type Il 53 4 0.9 03 28
No 168 11
Cardiovascular  Yes 156 13 0.3 0.1 1.6
disease No 70

the national level (64%). National health and nutrition
examination surveys, 2009 to 2010, reported that 53% of
adults over the age of 65 had moderate periodontitis and
11.2% of elderly adults had severe periodontitis,” while
in the present study moderate and severe periodontitis
prevalence was 39 and 6.1% respectively. Besides the
very large difference in sample size and makeup of the
sample cohorts, these differences in periodontitis preva-
lence could be because of the different indexes used to
measure periodontitis; the present study used CPI in six
defined teeth, while NHANES used attachment loss (AL)
and probing depth (PD) for all teeth, except the third mo-
lar.? The method used in NHANES, 2009 to 2010, may be
a better indicator of periodontitis prevalence.***

There were differences in case ascertainment of peri-
odontal disease between the two studies. National health
and nutrition examination surveys, 2009 to 2010, defined
moderate periodontitis as two or more interproximal sites
withaPD of atleast 5 mm or AL of at least 4 mm at two or
more interproximal sites. Severe periodontitis was defined
as the combination of two interproximal sites with at
least 6 mm AL and at least one interproximal site with
a PD of 5 mm or deeper.’ The present study, only used
pocket depth to measure periodontitis severity; Moderate
periodontitis was defined as 4 to 5 mm pocket depth and
severe periodontitis was defined as a pocket depth of six
or more millimeters.

Previous studies have shown that Caucasians were
twice more likely to have a healthy periodontium than
African-Americans; these findings were not confirmed
in the present study.**?® The present study confirms the
previously reported associations between periodontal
health and insurance status.”*>* Even though smokers

Systemic/ Prevalence

behavior health Yes No OR 95% CI

Smoking Whites 140 7 2.1 0.82 534
Black 134 14

Alcohol Whites 93 55 0.4 0.24 0.69
Black 117 28

Diabetes Whites 114 29 1.5 0.87 257
Black 108 41

Cardiovascular  Whites 55 93 1.8 1.09 295

disease Black 37 112

were reported to be more prone to periodontal disease, !

no association was observed in the present study. This
could be because of the low number (7%) of individuals
who were smokers in the present study.

Studies have shown periodontitis is associated with
coronary heart disease as well as cerebrovascular diseases

1-13 which was not confirmed

in the general population,
by the present study. These studies focused on certain
type of cardiovascular diseases, which were done much
earlier than the present study and utilized different age
groups. This difference could be due to the makeup of
the study sample; the present study did not exclude any
types of reported cardiovascular disease from analysis.
Approximately 83.6 million US adults have some type
of cardiovascular disease (CVD). Of them, 42.2 million
(50.4%) are 60 years or older.*> Cardiovascular disease
prevalence in the present study was 69%, which is higher
than the national average.

CONCLUSION

The present study found that of the investigated peri-
odontal health conditions, moderate periodontitis was
the most prevalent (38.9%) in the study cohort. A positive
association was found with the insurance status of the
subjects and the healthy periodontium. Further popula-
tion based studies are required to confirm the association
between the periodontitis and systemic health of the
population.
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