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ABSTRACT

Background and Objective. A growing body of evidence points to a positive association between periodontitis and
various systemic diseases, including cardiovascular diseases (CVD), hypertension, and rheumatoid arthritis. However,
there is limited data on the prevalence and odds of having systemic conditions among Filipino periodontal patients.
Thus, this study aimed to determine the association of periodontal disease with systemic conditions among Filipino
patients at a university dental clinic.

Methods. The periodontal and medical charts of all patients who underwent periodontal consult at a university
dental clinic within two academic years were reviewed. Periodontal diagnoses which had originally been assigned
using the 1999 classification of periodontal diseases were reclassified based on the 2018 European Federation
of Periodontology-American Academy of Periodontology classification. Listed medical conditions in the patients’
charts were self-reported. The prevalence of various systemic conditions in 715 periodontitis cases was compared
to that of 834 control patients without periodontitis. Fisher’s exact test was performed to evaluate the difference
in the prevalence of comorbidities between groups, while adjusted odds ratios (AOR) were computed using logistic
regression analysis, accounting for age, sex, educational attainment, and smoking status.

Results. The prevalence of having at least one systemic condition was significantly higher among periodontitis patients
(44.5%) compared to non-periodontitis patients (36.3%). Compared to controls, a significantly higher number of
periodontitis cases had two systemic comorbidities (P=0.001). The prevalence of hypertension (18.6% versus 5.04%),
CVD including hypertension (20.42% versus 6.95%), arthritis (9.37% versus 3.0%), and diabetes mellitus (5.73% versus
0.84%) were all significantly higher in patients with

periodontitis compared to non-periodontitis controls.

The odds of having CVD (AOR=1.81), hypertension

(AOR=2.14) and diabetes (AOR=3.05) were higher

@@@@ in periodontitis cases. Meanwhile, the prevalence of
asthma (9.23% versus 5.31%), respiratory diseases
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periodontitis patients compared to periodontitis cases.
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INTRODUCTION

Periodontal disease has been cited as one of the most
prevalent noncommunicable chronic, inflammatory human
conditions worldwide, with more than one billion cases
reported in 2019.! Similarly, the 2018 Philippine National
Survey on Oral Health also reported a high prevalence, with
49.94% of Filipinos having some form of periodontal disease
as demonstrated by gingival bleeding or periodontal pockets.

While periodontal disease is generally regarded as
a local inflammation of the periodontium, studies have
established a biologic basis that periodontal disease induces
systemic inflammation and vice versa. This is evidenced by
elevated C-reactive protein, white blood cell counts, and
pro-inflammatory cytokines in patients with periodontal
disease.>* Furthermore, periodontal disease and other
systemic conditions share risk factors such as smoking, socio-
economic factors, and age among others.’

The proportion of global mortality attributed to non-
communicable or chronic diseases (NCDs) has seen a
sharp rise in recent years, with seven out of the 10 leading
causes of global mortality in 2021 being NCDs, as reported
by the World Health Organization.® This rise in the global
prevalence of NCDs and periodontal disease has fueled more
studies investigating associations and biologic plausibility
between periodontal disease and individual and multiple
systemic comorbidities.

Among the most prevalent systemic conditions, diabetes
mellitus has long been accepted as a risk factor for periodon-
titis and the reverse relationship has also been established.”
Moreover, cardiovascular diseases accounted for 32% of global
deaths in 2019. In the Philippines, ischemic heart disease,
stroke, and hypertensive heart disease are listed among the 10
leading causes of mortality in the Philippines.® A consensus
report examining evidence related to CVD has shown
positive associations between periodontitis and coronary
heart disease, strokes, and hypertension.® Meanwhile, respira-
tory diseases are another class of systemic disorders with
increasing association to periodontitis in different studies.®’
On the other hand, other systemic conditions such as allergies,
osteoporosis, arthritis, and kidney disorders have reported
mixed associations with periodontitis.*

There is limited data from the Philippines describing
the prevalence of systemic conditions and its association
with periodontal disease. In a study by Vergel de Dios
et al. in 2008, the researchers looked into the prevalence
of cardiovascular diseases and diabetes mellitus among
periodontitis patients treated at a university dental clinic
and in two private periodontal practices. Based on chart
review, hypertension was reported in 14.7% of patients
while 3.5% were diabetic.” In a more recent investigation
on Filipino elderly with periodontitis, hypertension was also
the top comorbidity, which was noted in 62.4% and 80%
of those with moderate and severe periodontal destruction,
respectively. Moreover, among those with severe periodontitis,

obesity (30%), diabetes (18.5%), and rheumatoid arthritis
(4.6%) were also observed.® Our research group has also
previously reported on the association between periodontitis
and diabetes, with significantly higher prevalence of diabetes
among periodontitis cases (5.73%) versus gingivitis controls
(0.84%)."” To the authors’ knowledge, all previous local
research on the association between periodontal disease and
multiple systemic comorbidities has focused on periodontitis
patients, without any comparison to individuals with either
healthy periodontium or gingivitis. Given the paucity of
case-control studies in the Philippine setting, the aim of this
present study was to determine the association of systemic
conditions with gingivitis and periodontitis among Filipino
periodontal patients who underwent treatment at a university
dental clinic. The study tests the hypothesis that periodontitis
patients have increased odds of having certain systemic
conditions such as cardiovascular diseases, respiratory diseases,
and diabetes mellitus.

MATERIALS AND METHODS

Study Population and Data Collection

A retrospective case-control study through a review of
periodontal charts and self-reported medical conditions was
performed. The records of all 1,937 patients who underwent
consultation for various periodontal chief complaints at the
Oral Medicine Section Clinic of the College of Dentistry,
University of the Philippines Manila for two academic years
(2016-2017 and 2017-2018) were evaluated.

Inclusion criteria were the following: (1) Filipino, (2) 218
years old, (3) periodontal chart with diagnosis approved by a
faculty member, (4) Admitting Section (AS) chart contained
an updated medical history, and (5) AS chart was signed by
a faculty member.

After an initial review of the 1,937 patient records
within the study period, the final number of included charts
for data analysis was 1,549, after exclusion of 388 patients
due to the following reasons: patients under the age of 18
(n=151), patients with missing AS charts (n=136), patients
whose medical histories were not updated within the study
period (n=100), and one patient whose chart was not signed
by an attending faculty member (n=1) (Figure 1).

During the patients’initial visits, periodontal statuses had
been determined using the 1999 classification of periodontal
diseases and conditions. Therefore, all included periodontal
charts were analyzed for reclassification of periodontal status
based on the 2018 European Federation of Periodontology-
American Academy of Periodontology classification of
periodontal and peri-implant diseases and conditions.”®" Out
of the 1,549 patients managed at the university clinic, 715
were diagnosed with periodontitis and served as the study
cases, while the remaining 834 without periodontitis were
designated as controls. All non-periodontitis control patients
received a diagnosis of gingivitis. Data extracted from each
periodontal patient’s AS chart included age, sex, highest level
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Figure 1. Flow diagram of Admitting Section chart and perio-
dontal chart screening for inclusion in the study’s
data collection and analysis.

of education, smoking history, and self-reported systemic
conditions (Figure 1). For smoking status, patients were
classified as non-smokers if they indicated never smoking or
had previously smoked but stopped for 2 5 years from the time
of initial periodontal consult. Conversely, patients designated
as smokers were those who either smoked regularly or
occasionally, or had quit the habit for less than five years from
the time of consult. The systemic conditions reviewed for
the present study included allergy, arthritis, asthma, cancer,
cardiovascular diseases including hypertension, dermatologic
disorders, hypertension (considered as a separate condition
and not grouped under CVD), nephrological disorders,

osteoporosis, and respiratory diseases.

Sample Size Computation

Sample size was computed using G power 3.1.9.2, based
on the reported association between periodontitis and diabetes
in the study of Marjanovic and Buhlin.?* The probability that
the systemic comorbidity was present among periodontitis
cases was 0.5, with 80% power and 0.5 level of significance.
A minimum sample size of 610 each for cases and controls
was determined.

Data Analysis

The frequency and prevalence of each systemic condi-
tion among periodontitis cases and among patients without
periodontitis (controls) were calculated. Significant differ-
ences between the prevalences of systemic conditions among
cases and controls were determined through Fisher’s exact

test. Odds ratio (OR) analysis (unadjusted) was carried out
to initially determine if there is any association between each
systemic condition and periodontitis. Afterwards, identified
confounding variables (age, sex, educational attainment, and
smoking status) were controlled by means of a logistic re-
gression model for multivariate analysis, set at 95% confi-
dence interval. This yielded the adjusted odds ratios for the
association between periodontitis and each systemic condi-
tion. Statistical analysis was done using STATA version 14
with significance level set at 0.05.

Ethics Approval

Technical approval was obtained from a College Tech-
nical Review Panel while ethical clearance was granted by the
University of the Philippines Manila Research Ethics Board
(UPMREB 2018-602-UND). The study was conducted in
compliance with the Philippine Data Privacy Act of 2012.
Personal information that may identify patients were not
collected for this study.

RESULTS

Demographic Characteristics of the Study
Population

A total of 1,549 patients were included in this study. Of
that total, 715 patients had periodontitis and were designated
as cases, while 834 patients did not have periodontitis and
were designated as controls. The background characteristics of
the patients are presented in our research group’s previously
published report on the association between periodontitis
and diabetes mellitus among Filipino dental school patients,
and the reader is referred to the publication for a detailed
description.” Information on the educational attainment was
missing for 137 participants while smoking status was not
indicated on the charts of two participants. The frequency and
percentage for these two demographic characteristics were
based only on the number of participants with available data.
Patient characteristics are summarized in Table 1.

Number of Systemic Conditions Per Patient

The number of self-reported comorbidities per patient is
presented in Table 2. Majority of the patients (cases, controls,
and in total) claimed not to have any systemic conditions, with a
statistically significantly higher percentage of controls (63.7%)
being systemically healthy compared with periodontitis
cases (55.5%). Among the patients with at least one self-
reported systemic condition, the highest percentage was
observed in those who were afflicted with two comorbidities.
Moreover, the prevalence of two systemic conditions was
significantly higher among periodontitis patients compared
with control patients without periodontitis (26.7% versus
19.4%; P=0.001). On the other hand, percentages of cases
and controls with one, three, four and greater than or equal
to five systemic conditions were comparable.
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Table 1. Comparison of Demographic Characteristics between Periodontitis Cases and
Control Patients without Periodontitis”

Periodontitis

Non-periodontitis

Characteristic Cases (n=715) Controls (n=834) P-value
Frequency (%)
Age
18-20 24 (3.4%) 204 (24.5%) <0.001
21-30 106 (14.8%) 430 (51.6%)
31-40 158 (22.1%) 96 (11.5%)
41-50 189 (26.4%) 55 (6.6%)
51-60 133 (18.6%) 34 (4.1%)
61-70 91 (12.7%) 13 (1.6%)
>70 14 (2.0%) 2(0.2%)
Sex
Male 281 (39.3%) 300 (35.7%) 0.19
Female 434 (60.7%) 534 (64.3%)
Educational attainment*
No schooling 2(0.3%) 0 (0.0%) <0.001
Elementary 44 (6.7%) 17 (2.2%)
High school 237 (36.2%) 208 (27.5%)
Vocational 6(0.9%) 7 (0.9%)
College 363 (55.4%) 513 (67.8%)
Postgraduate 3(0.5%) 12 (1.6%)
Smoking status?
Smokers 162 (22.7%) 131 (15.8%) 0.001
Non-smokers 553 (77.3%) 701 (84.2%)

*Cases = 655, Controls = 757; tControls = 832

Table 2. Number of Self-reported Systemic Conditions among Cases and Controls

Number of Total Periodontitis Non-periodontitis
Systemic (n=1,549) Cases (n=715) Controls (n=834) P-value

Conditions Frequency (%)
0 928 (59.9%) 397 (55.5%) 531 (63.7%) 0.001
1 68 (4.4%) 27 (3.8%) 41 (4.9%) 0.28
2 353 (22.8%) 191 (26.7%) 162 (19.4%) 0.001
3 63 (4.1%) 27 (3.8%) 36 (4.3%) 0.59
4 86 (5.6%) 46 (6.4%) 40 (4.8%) 0.16
25 51 (3.3%) 27 (3.8%) 24 (2.9%) 0.32

Prevalence of Systemic Conditions among Cases
and Controls

Among the 1549 included patients, allergies had the
highest overall prevalence at 16.5%, followed by cardio-
vascular disease (13.2%), which includes hypertension, angina
pectoris, heart failure, arrythmia, arteriovenous malformation,
and mitral valve prolapse. Hypertension, when considered
separately from other CVD, was found to affect 11.3% of
all patients.

A comparison of the prevalence of various systemic
conditions among cases and controls is summarized in
Table 3. Cardiovascular diseases including hypertension
(20.4%), hypertension alone (18.6%), and allergies (13.7%)
had the highest prevalence among periodontitis patients.
Meanwhile, allergies (18.8%), respiratory diseases (13.0%),
and asthma (9.2%) were the top comorbidities among non-
periodontitis controls.

'The prevalence of hypertension, cardiovascular diseases,
arthritis, and diabetes mellitus were significantly higher
(P<0.001) among periodontitis patients compared to non-
periodontitis patients. On the other hand, the prevalence of
allergies (P=0.007), respiratory diseases including asthma
(P=0.003), and asthma alone (P=0.003), were significantly
higher in the control group. No significant differences between
groups were seen in the prevalences of cancer, nephrological
disorders, and osteoporosis.

Odds Ratios between Periodontitis and Systemic
Conditions

Crude odds ratio analysis pointed to positive associa-
tions between periodontitis and arthritis (OR=3.35), cancer
(OR=3.52), CVD (OR=3.43), diabetes mellitus (OR=7.19),
hypertension (OR=4.31), nephrological disorders (OR=1.17),
and osteoporosis (OR= 3.51), as seen in Table 4. After
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Table 3. Frequency and Prevalence of Systemic Conditions among Cases and Controls
Periodontitis Cases

Non-periodontitis Controls

Systemic Condition — ————————  P-value
Frequency (%)
Allergies 98 (13.71%) 157 (18.82%) 0.007
Arthritis 67 (9.37%) 25 (3.0%) <0.001
Asthma 38(5.31%) 77 (9.23%) 0.003
Cancer 6 (0.84%) 2 (0.24%) 0.15
Cardiovascular Diseases 146 (20.42%) 58 (6.95%) <0.001
Diabetes Mellitus 41 (5.73%) 7 (0.84%) <0.001
Hypertension 133 (18.6%) 42 (5.04%) <0.001
Nephrological Disorders 7 (0.98%) 7 (0.84%) 0.79
Osteoporosis 3(0.42%) 1(0.12%) 0.34
Respiratory Diseases 59 (8.25%) 108 (12.95%) 0.003

Table 4. Unadjusted Odds Ratios and Adjusted Odds Ratios for the Association of
Periodontitis with Different Systemic Conditions

Systemic Condition

Unadjusted OR (95% CI) Adjusted OR (95% ClI)

P-value (AOR)

Allergies 0.68 (0.52-0.90) 0.77 (0.57-1.05) 0.10
Arthritis 3.35(2.09-5.36) 1.18(0.68-2.07) 0.56
Asthma 0.55(0.37-0.83) 0.50(0.31-0.82) 0.01
Cancer 3.52(0.71-17.05) 1.78 (0.17-18.30) 0.63
Cardiovascular Diseases 3.43 (2.49-4.74) 1.81(1.23-2.68) 0.003
Diabetes Mellitus 7.19 (3.16-19.08) 3.05(1.27-7.31) 0.01
Hypertension 4.31 (3.00-6.20) 2.14(1.39-3.31) 0.001
Nepbhrological Disorders 1.17 (0.41-3.35) 0.74 (0.21-2.63) 0.64
Osteoporosis 3.51(0.36-33.82) 0.63 (0.06-6.32) 0.08
Respiratory Diseases 0.60 (0.43-0.84) 0.55(0.37-0.82) 0.003

OR - odds ratio; AOR - adjusted odds ratio

logistic regression analysis to control age, sex, educational
attainment and smoking status, a significant association
was still identified between periodontitis and CVD, with
an adjusted odds ratio of 1.81. Moreover, periodontitis was
associated with diabetes mellitus (AOR= 3.05) and hyper-
tension (AOR=2.14).

DISCUSSION

The present study aims to determine the association
of periodontal disease with different systemic conditions
among Filipino periodontal patients, through a representative
population comprised of patients who sought periodontal
treatment at a university dental clinic in the Philippines.

'The prevalence of Filipino periodontitis patients who had
one or more systemic conditions stood at 44.5% compared
to 36.3% among patients without periodontitis. This finding
is consistent with a Dutch university clinic study, which
reported that 46.3% of Dutch periodontitis patients had
at least one systemic comorbidity, and that they had an
increased odds of having comorbidity (AOR= 1.36) and
multimorbidity (AOR= 1.18).?' Likewise, a study on an

Austrian population showed a higher comorbidity preva-
lence of 68.5% among their periodontitis patients but found
no association between the severity of periodontitis and
number of comorbidities.?

In the present study, the most frequent self-reported
systemic comorbidities among periodontitis patients were
cardiovascular diseases including hypertension, hypertension
alone, and allergies. CVD including hypertension, and
hypertension alone were significantly higher among peri-
odontitis cases. Meanwhile, the prevalence of allergies was
significantly higher among non-periodontitis controls.

The high prevalence of CVD among periodontitis
patients in this study is in line with a meta-analysis by Leng
et al. Based on evaluation of 26 studies, the authors concluded
that CVD is relatively frequent among periodontitis patients
(7.2%).2 Moreover, in a case-control study on Swedish
dental school patients by Marjanovic and Buhlin, CVD was
reported as the top comorbidity among periodontitis patients,
with the 44.3% prevalence of CVD among periodontitis
cases being significantly higher compared to the control
group (30.9%).° On the contrary, Sperr et al. found that the

prevalence of CVD among Austrian periodontitis patients
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(1.8%) was lower than that of non-periodontitis patients
(10.6%) in an age and sex-matched case-control study.?
'The much higher prevalence of CVD noted in the present
study and among the Swedish dental school patients in the
study by Marjanovic and Buhlin may be attributed to the fact
that hypertension was counted as a cardiovascular disease
diagnosis.?’ In contrast, Sperr et al. considered hypertension
as a separate disease entity, and did not lump the condition
with other CVD diagnoses.?

On the other hand, when the odds of having CVD
was determined among the study participants, a significant
association was observed, with periodontitis cases having
almost twice the likelihood of being afflicted with some form
of CVD (AOR-= 1.81), which is comparable to the odds ratio
of 1.79 that was reported by Marjanovic and Buhlin.?

Hypertension is another systemic condition consistently
cited in previous research as highly prevalent among
periodontitis patients. In this present study, we also
investigated the association of periodontitis with hypertension
as a separate systemic condition that was not grouped under
cardiovascular diseases. Periodontitis cases were two times
more likely to have hypertension compared with controls
(AOR= 2.14). Moreover, among the periodontitis cases,
18.6% self-reported their diagnosis of hypertension. This
is comparable with the findings of the earlier cited Dutch
study where hypertension (16.9%) was the top comorbidity
among patients with periodontitis.?! In another recent study
examining Filipino older adults with moderate to severe
periodontitis, a much higher prevalence of hypertension was
reported (63.4%). It is important to note that the Philippine
study was designed to investigate a geriatric population and
majority of the participants belonged to the 60 to 69-year-old
age bracket." In contrast, majority of periodontitis patients
(63.3%) in the present study were 21 to 50 years of age.
'This age disparity may explain the difference in the reported
prevalence of hypertension, given that older age increases the
risk for high blood pressure and studies have found greater
prevalence of hypertension among the elderly.?#»

The prevalence of allergies among patients with
periodontitis in this study (13.71%) is comparable with that
of the Dutch cohort (12.6%). However, it is important to note
that allergies as recorded in this present research included
all types and forms of known allergies (food, non-food, and
animal allergies), whereas the Dutch study limited their scope
of allergies to drugs and medical or dental materials.”!

A relatively higher prevalence of allergies (29.2%) was
observed among Austrian periodontitis patients in the study
by Sperr et al.> Moreover, periodontitis patients had a
significantly higher prevalence of allergies compared to non-
periodontitis controls and were more likely to have allergies
with an AOR=1.73.% 'The reverse is true in the current study
with the non-periodontitis controls having a significantly
higher prevalence of allergies compared with periodontitis
cases (18.8% versus 13.7%, P=0.007). This disparity further

adds to the mixed results reported in available literature

investigating the association between periodontitis and
allergies (including allergic rhinitis) with some studies
identifying a positive association while others report an
inverse association.!%1?

Arthritis is another systemic condition that was identified
in this study to have a significantly higher prevalence among
periodontitis (9.4%) versus non-periodontitis patients (3%).
Both rheumatoid arthritis and osteoarthritis have been linked
to periodontitis.??® A long-term cohort study has suggested
a bidirectional relationship between osteoarthritis and
periodontal disease.?”

Diabetes mellitus has long been recognized as a risk and
modifying factor for periodontitis.? Mounting evidence also
points to a bidirectional relationship between periodontitis
and diabetes.*® Our research group has previously reported
on the significantly higher prevalence (5.73%) and odds
(AOR=3.05) of being afflicted with diabetes among
periodontitis cases by analyzing the same population that
was used in this current study. The reader is referred to the
previously published research for a comprehensive discussion
on the association between periodontitis and diabetes.!”

In contrast to the higher prevalence of CVD, hypertension,
arthritis, and diabetes among periodontitis cases in this present
study, respiratory diseases were noted to be significantly
more prevalent among control patients without periodontitis
(12.95%) compared with periodontitis patients (8.25%). This
result is comparable to that of the Swedish study, where non-
periodontitis patients also registered a higher prevalence of
respiratory diseases at 23.5% versus 18.8% of patients with
periodontitis.”® Moreover, when asthma was analyzed as a
separate disease entity and not grouped together with other
respiratory conditions, non-periodontitis controls still had a
higher prevalence compared to periodontitis patients (9.23%
versus 5.31%), which is similar to the findings of the Austrian
population study (5.6% versus 1.5%).*> Moreover, based on
logistic regression analysis, periodontitis cases in this present
study were less likely to present with asthma (AOR= 0.5)
and respiratory diseases (AOR= 0.55). Similarly, Marjanovic
and Buhlin did not find any association between respiratory
diseases (OR= 0.88) and periodontitis.?® In contrast, a recent
systematic review and meta-analysis conducted by Molina et
al. revealed positive associations between periodontitis and
certain respiratory diseases including chronic obstructive pul-
monary disorders (COPD), obstructive sleep apnea (OSA),
and COVID-19, but not with asthma.’

'This study had a relatively large population that exceeded
minimum statistical requirements to draw associations and
determine significant differences between periodontitis cases
and non-periodontitis controls. However, caution should
be exercised before drawing generalizations to the entire
Philippine population, due to the sampling being limited to
patients at a university dental clinic. It is recommended that
future studies explore the association between periodontitis
and various systemic comorbidities among patients in private
dental practices and the general Filipino population.
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'The inherent limitations of self-reporting, which include
recall bias and underreporting also apply to this study.
Moreover, given that different student clinicians verified
the patients’ health status through interview, the clinicians’
ability to elicit pertinent medical information and patients’
health-seeking behavior and awareness of their conditions
should also be factored in assessing the quality of data
collected. Nonetheless, the validity of self-reported medical
status has been appraised and confirmed by several studies
with sensitivity of different medical conditions ranging from
59-83%.%** Studies that examine records of physician-
diagnosed conditions of periodontal patients would be
advantageous and are therefore recommended.

CONCLUSION

This study found a significantly higher odds of having
CVD, hypertension, and diabetes among periodontitis
cases. On the contrary, no association was found between
periodontitis and respiratory diseases, including asthma.
Future studies using a more representative sample of
the national Filipino population and coverage of more
systemic conditions with standardized case definitions are
recommended.
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