OMAN MEDICAL JOURNAL [2015], Vor. 30, No. 1: 36-41

ORIGINAL ARTICLE

The Relationship between Body Mass Index

and Periodontitis in Arab Patients with Type 2
Diabetes Mellitus

Manal Awad'*, Betul Rahman', Haidar Hasan? and Houssam Ali®

'College of Dental Medicine, University of Sharjah, Sharjah, United Arab Emirates
?College of Health Sciences, University of Sharjah, Sharjah, United Arab Emirates
SRashid Center for Diabetes and Research, Ajiman, United Arab Emirates

ARTICLE INFO
Article bistory:

Received: 20 January 2014
Accepted: 22 February 2015

ABSTRACT

Objective: Our study sought to evaluate the association between periodontitis and body
mass index (BMI) among patients with type 2 diabetes mellitus. Methods: In this cross-
sectional case control study analysis of 186 diabetic patients, 112 patients had a body
mass index >30kg/m?* and 74 control patients had BMI <30kg/m?. All participants
underwent oral examinations including a full mouth recording of clinical attachment
level (CAL). Information regarding HbA | _levels and high-sensitivity C-reactive protein
(hs-CRP) were also gathered. Results: Over half (61%) of patients had a BMI >30. Of
these 52% had CAL less than 2mm. Multivariate logistic regression analysis showed
that there was no association between BMI and CAL. In addition, hs-CRP levels were
significantly and positively associated with CAL (OR:1.06,95% CI: 1.01, 1.12; p=0.007).
Conclusion: Among patients with type 2 diabetes mellitus, there was no association
between periodontitis and BMIL. More studies are needed to further explore this
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relationship taking into consideration additional lifestyle factors.

he prevalence of obesity continues

to increase worldwide. Obesity is

now regarded as a significant health

problem and a major contributor to the
development of several chronic diseases including
type 2 diabetes mellitus (T2DM)." In the United
Arab Emirates (UAE) approximately 25% of
the population was reported to be diabetic.’ In
addition, the age-standardized rates for prevalence
of diagnosed and undiagnosed T2DM among 30-
64 years olds were 29.0% and 24.2%, respectively.*
Thus, the prevalence of T2DM in the UAE is one
of the highest worldwide.** The most consistent
explanation for this high rate of T2DM was obesity,
which appears to be on the rise in the UAE.’ Obesity
leads to immunoinflammatory modifications and
the condition has also been linked to periodontitis.*®
Periodontal disease is an infection of the structures
around the teeth, which include the gums,
periodontal ligament, and alveolar bone.”"" Clinical
signs and symptoms of periodontal disease include
redness, swelling, and formation of periodontal
pockets between the gingiva and tooth roots. The
presence of these pockets promotes the overgrowth

of anaerobic bacteria and subsequent ulceration
of the epithelium and destruction of collagen,
periodontal ligament, and the bone that forms the
attachment between the jaw and tooth root.!

Gingivitis is the first category of periodontal
disease in which the inflammation is limited to
the gingiva,” and is usually determined by gingival
bleeding. In some cases the inflammation can extend
to the periodontium resulting in destruction of the
dental attachment apparatus and the occurrence of
periodontitis. Clinical attachment level (CAL) and
pocket depth (PD) are the clinical measures used to
diagnose periodontitis."

An analysis of the Third National Health and
Nutrition Examination Survey (NHANES III)
showed that body mass index (BMI) was significantly
associated with periodontal disease. This led to
the suggestion that abnormal fat metabolism may
be an important factor in the pathogenesis of
periodontal disease.”

The presence of periodontitis in a diabetic
patient is considered to be a health hazard, as this
chronic infection could worsen the patient’s diabetic
status.'”!! Alteration in host immunity, including
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increase secretion of adipokines has been proposed
as the biological association between obesity,
diabetes, and periodontitis."

Some studies reported a positive association
between being overweight/obese and periodontal

disease,!>13

while others have either reported
moderate or no association between severity of
periodontitis and BML!%"

Therefore, the aim of this study was to assess the
relationship between BMI and periodontal disease,
measured by CAL, in an Arab diabetic population.
Additionally, the association between CAL and

diabetic status was also evaluated.

METHODS

All 186 participants in this study were recruited
from the Rashid Center for Diabetes and Research
in Ajman, UAE. The case group (n=113) was
composed of a random sample of patients with
T2DM and a BMI greater than 30kg/m?. The control
group (n=73) included patients of similar age with
T2DM and a BMI less than 30kg/m? This sample
size was adequate to observe a 25% difference in
the proportion of patients with periodontal disease
between the cases and the controls.’® The inclusion
criteria was that patients must have a confirmed
diagnosis of T2DM and must have at least eight
teeth present in their oral cavity. The study was
approved by the University of Sharjah Research
Ethics Committee and participants signed consent
forms prior to enrollment in the study.

Participants underwent a full-mouth clinical
periodontal examination at six sites per tooth (third
molars were excluded) carried out by two calibrated
dentists using a manual periodontal probe with
Williams markings and a tip diameter of 0.45mm.
The oral examinations were carried out at the Rashid
Diabetes & Research Center using portable dental
chairs and appropriate lighting. The periodontal
parameters included the following assessments:
(i) pocket depth: the distance of the free gingival
margin to the base of the probable pocket, recorded
to the nearest millimeter and (ii) gingival recession,
the location of the free gingival margin in relation
to the cementoenamel junction (positive if
located apical to the cementoenamel junction and
negative if located coronal to the cementoenamel
junction). The algebraic sum of pocket depth and

gingival margin were used to compute the CAL.

Measurements were made in millimeters and were
rounded off to the nearest millimeter.!”!3

Periodontitis was operationalized using methods
that are currently used in literature studying the
association between periodontitis and other
diseases. All measurements were calculated using
conventional clinical measurements obtained
during the full-mouth periodontal examination.
Mean CAL was also calculated.”

Blood samples were obtained from all of
the participants. The samples (10ml) were
collected in the morning between 10am-12pm
by venous puncture and analyzed for glycated
hemoglobin (HbA,) and high sensitivity
C-reactive protein (bs-CRP).

Fasting glucose level was measured by enzymatic
reference method with hexokinase and /s-CRP was
measured by immunoturbidimetry. All samples were
processed by the same laboratory, using principles
of good laboratory practice. Glycemic control was
assessed by HbA | _for which values greater than
6.5% were considered as good control and less than
6.5% as unsatisfactory control.

Participant’s weight and height were measured,
with subjects wearing light clothing and no shoes,
by an experienced nurse. Weight and height were
measured usinga portable digital scale and a portable
stadiometer. BMI was calculated as the ratio of
weight (kilograms) to the square of height (meters).
According to the WHO guidelines, obesity for
men and women was defined as a BMI of 30kg/m*
or more.”

Assuming that obesity causes greater periodontal
disease, and hence tooth loss, the remaining teeth
could appear healthier. Accordingly, the number of
remaining teeth is a potential confounder and was
controlled for in the analysis.

Data were also collected on participants age, sex,
and smoking status.

The statistical package SPSS (version 20) was
used for data processing and analysis. Participants’
characteristics were described using frequency
distribution for categorical variables and mean and
standard deviation for continuous variables. Clinical
attachment levels (mm) were calculated for each
individual and then averaged across participants in
each group. Differences in CAL (>2mm vs. <2mm)
according to BMI were assessed using the Chi-square
test. Multiple logistic regression analysis was used
to assess the association of BMI and CAL adjusted
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Table 1: Participants’ characteristics and clinical
characteristics according to body mass index (BMI).

Variables Total BMI BMI
<30kg/  >30kg/
m? m?

Sex (n) 185 73 113
Female (%) 61(33) 33(45) 28(25)
Male(%) 124(67) 40(55) 85(75)

Age (n) 186 74 1120

mean, SD 543,108 554,9.6  55.2,9.9

Education (n) 185 73 112°
School 145(78)  18(25)  90(80)
University 40(22) 18(25) 22(20)

Smoking (n) 185 73 1128
No 19(10)  10(14)  9(08)
Yes 166(90)  63(86)  103(92)

Number of teeth (n) 185 73 1120
mean, SD 20.8,6.7 20.6,7.4 212,64

CAL (n)* 185 73 1122

<2n (%) 84(45)  30(41)  54(47)

>21n (%) 101(55)  43(59)  58(52)

hs-CRP (n)** 185 73 12"

mean, SD (743, (47.15) (9.2,12.3)

11.2)

HBA, n(%)" 185 73 112
<65 50(27)  24(33)  26(24)
>6.5 135 (73) 49 (67) 86 (76)

a: bﬂ&fl[ on C}}l‘t\'/[uﬂﬂ’ lest; b /)ﬂk\'fd()ﬂ iﬂdfpt’ﬂl[filf T-test

Significant p-value <0.050

“CAL: dlinical attachment level; hs-CRP: bigh sensitivity C reactive proticn;
HBA, ; dhycated hemoglobin

for the independent variables in this study; diabetic
status, HbA| (%), hs-CRP (mg/L), number of teeth
present, smoking status (0: no, 1: yes), age, sex, and
level of education (school education complete/
incomplete and university education complete/
incomplete). In addition, multivariate logistic
regression was also used to assess the relationship
between CAL and diabetic status adjusted for the
independent variables in the study.

RESULTS

Table 1 displays the demographic characteristics
of the study participants, BMI, hs-CRP, HbAlc
levels, and smoking status. Most patients (78%)
were school level education, non-smokers (90%),
and obese (60%).

Chi-square test revealed that the association
between clinical attachment loss and BMI was

Table 2: Multivariate logistic regression analysis
for the association between body mass index and
clinical attachment level (CAL) when adjusted for
participants’ characteristics.

Variables Odds 95% p-value
Ratio confidence
interval

Sex

Female 1

Male 0.39 0.19,0.77 0.007

Age 1.04 0.97, 1.04 0.820
Education

School 1

University 1.11 0.50,2.47 0.800
Smoking

No 1

Yes 0.50 0.17,1.50 0.680
Number of teeth 1.20 0.93, 1.04 0.600
HbA, *

<65 1

>6.5 0.66 0.31,1.29 0.470

hs-CRP* 1.06 1.01, 1.12 0.007
CAL

<2mm 1

>2mm 1.20 0.59,2.43 0.520

*hs-CRP: high sensitivity C reactive protien; HBA. ; glycated hemoglobin

Table 3: Multivariate logistic regression analysis for
the association between clinical attachment levels

and HbA, , adjusted for participants variables.

Variables Odds 95% p-value
Ratio Confidence
Interval

Sex

Female 1

Male 0.36 0.17,0.78 0.010
Age 1.06 1.03,1.11 0.001
Education

School 1

University 0.69 0.29, 1.60 0.690
Smoking

No 1

Yes 1.07 0.30,3.78 0.910
Number of teeth 0.90 0.85,0.96 0.001
HbAIc*

<65 1

>6.5 0.66 0.61,2.86 0.470
hs-CRP* 1.06 1.01, 1.11 0.047

hs-CRP: })z'g/:v sensitivity Creactive protien; HBA, ; g[ymted bfmog/a/ﬂ'n
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not statistically significant (»>0.050). This lack of
association was also observed in the multivariate
logistic regression analysis [Table 2]. However,
in this model a significant positive association
was observed between As-CRP levels and BMI
(OR=1.06, 95% confidence interval (CI): 1.01,
1.12; p=0.007). In addition, Table 3 shows that
increase in age was associated with increase in odds
of having CAL >2mm (OR:1.07, 95% CI: 1.03,
1.12; p<0.001). More teeth was also associated with
less likelihood of having CAL greater than 2mm
(OR: 0.90, 95% CL: 0.84, 0.96; p<0.050).

DISCUSSION
The findings of the present study show that there
is no relationship between BMI and CAL among
diabetic patients. This lack of association persisted
after adjustment for possible confounding variables.
Our results are in contrast to those previously
reported,'>'® where high BMI was significantly
associated with an increased risk of periodontitis,
but they are in agreement to those reported by
other researchers who found no association or
negative relationship between BMI and periodontal
disease.** For example, Saito et al,' reported that
obese individuals had a three-fold increase in risk of
periodontitis compared to non-obese individuals.
Genco et al,'* suggested that an inflammatory
pathway could explain the relationship between
obesity and periodontitis and that tumor necrosis
factor-o (TNFa) and soluble tumor necrosis
factor o receptors could be elevated in obese
people. Conversely, de Castilhos et al,*! reported
that among a group of 720 individuals, aged 24
years old, no association was observed between
obesity, (measured by waist circumference) and
periodontitis, (measured by periodontal pockets).
The authors explained that the lack of association
could be due to the younger age of their participants
in which obesity may not be related to periodontitis.
They also added that they only used periodontal
pocket depth to assess the presence of periodontitis,
which may have underestimated the presence of the
disease due to possible attachment levels loss without
the presence of pockets. Although the results of our
studies are in agreement with findings reported by
de Castilhos et al,*! this explanation does not apply
to our study results because older patients were
included and CAL were used to assess periodontitis.

Interestingly, Al Zahrani et al,' reported that high
waist circumference was positively associated with
periodontal disease in 18-34 year olds, but not
in older patients.

Suvan and colleagues,” at the time of their
systematic review, concluded that the association
between body composition and periodontitis is
inconclusive and more prospective studies are
needed to establish the temporal relationship
between body composition and periodontal disease.
Moreover, the use of several criteria for the definition
of periodontal disease by different researchers could
contribute to the current lack of consensus regarding
the above mentioned association.

Consistent with previous reports,?® in this
study hs-CRP was significantly and independently
associated with BMI. In addition, the results from
this study and other reports findings that also
showed a relationship between C-reactive protein

and periodontal disease!***?

suggesting that this
relationship could be of public health relevance.
For example, if one of the objectives of a weight
reduction program is to reduce a proinflammatory
state then evaluation of the patient’s periodontal
status is important to effectively reduce hs-CRP
levels. Results of several randomized clinical trials
corroborate the current view that periodontal
treatment is effective in reducing hs-CRP levels;*
this underlines the importance of good oral health
in maintaining systemic health.” Accordingly,
health promotion programs that are designed to
assist obese patients to lose weight and reduce
the risks of cardiovascular disease should include
oral health promotion.

In this study a high percentage of participants
(73%) had uncontrolled diabetes (HbA _>6.5),
these findings are similar to previous reports in
the UAE, in which the percentage of patients
with poorly controlled diabetes ranged from
68% to 73%.”” However, the glycemic status of
the patients (controlled vs. uncontrolled) in this
study was not related to the patients’ periodontal
condition. These results are in agreement with
other research findings that have also found no
significant relationship between HbA, _levels and
periodontal disease measured by CAL.* On the
contrary, other researchers have demonstrated that
glycemic control worsens with the increase in the
severity of periodontal discase.””*° For example, Lim
et al,”” results depict a positive association between
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HbA _levels and the percentage of sites with PD
>Smm. The reason suggested by the authors for
poorer periodontal health among patients with
poor glycaemic control was that the hyperglycaemic
state results in accumulation of advanced glycated
end products. These products in turn lead to
several inflammatory reactions leading to the
release of inflammatory mediators like interleukins
1 and 6, TNF-a and hs-CRP, thereby enhancing
the periodontal breakdown process.”” Santos el
al,”® suggested that a possible explanation for the
inconsistency of findings between the association
of patients’ glycemic control and periodontal
condition was the severity of periodontitis in the
samples of patients selected in different studies.
They argued that, compared to previous studies,
their study included a large number of subjects
with a relatively high mean CAL (>5mm) and
periodontal PD, suggesting that a threshold above
which periodontitis severity and HbA | _level are
not associated. Our study findings do not support
this hypothesis because the percentage of subjects
with a CAL above Smm was only 8% (data not
shown), yet our findings are in agreement with
those of the authors.

The limitations of our study include the cross-
sectional design, although the age of cases and
controls were similar there was no gender balance
between the obese and control group. We did
not assess participants’ oral hygiene habits and
other life style factors® and therefore, the effect
of variables such as frequency of brushing may
have been informative.

CONCLUSION

Our findings indicate that among Arab patients
with T2DM, there was no association between BMI
and periodontitis assessed by CAL. The positive
and significant association between BMI, CAL
and hs-CRP is in agreement with previous findings
and could have clinical implications when patients
attempt weight loss. Longitudinal studies and clinical
trials are needed to establish the causal association
between diabetes, obesity, and periodontitis taking
into consideration additional lifestyle factors to
establish the impact of periodontal treatment on
weight loss efforts.
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