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ABSTRACT

BACKGROUND: The incidence of Type 2 Diabetes Mellitus (T2DNMyabesity is

fast growing, both of which affects the oral heatriously. Although diabetes and
bad oral health are found to be associated in esudéw studies have compared the
role of Body Mass Index (BMI) in oral health betwediabetics and non-diabetics.

This study examines this relationship in the Inchapulation.

AIM: To determine the association of oral health stai BMI in T2DM patients

and controls.

METHOD: Case-control study was undertaken among 100 T2Dti¢rga and 100
control participants by simple random sampling. i&th clearance and informed
consent were taken. Data collection included dihioral examination, BMI
measurement, and personal interview with the WHa@l Glealth proforma (2013).
Standardization, infection control, and proper rdow of data were ensured by
trained staff. Statistical analysis was done wisatiptive statistics, Chi-square tests
for association, Pearson/Spearman correlation K &d oral health measures, and
logistic regression for odds ratio calculation.tiStecal significance was established at

p < 0.05.

RESULTS: The research demonstrated strong correlationseeetvBMI and oral
health in diabetics and non-diabetics. Diabeties@nted with increased prevalence
of dental caries, periodontal disease, and toa$, lespecially with BMI >25. Logistic
regression indicated elevated odds of oral conutivith greater BMI, particularly
tooth loss (OR = 5.26 in diabetics). Spearman ¢&atio;m supported positive
correlations between BMI and oral health indicatiordoth groups. Diabetics had
poorer oral hygiene beliefs, more oral problems) &gher treatment demands.
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Eating habits and dietary practices such as tobaccsumption were also more
common in diabetics. These observations indicas® thigher BMI aggravates oral

health, particularly in diabetics.

CONCLUSION: This case-control study identified a significantrelation between

increased BMI and worse oral health among bothedie® and non-diabetics, with
more pronounced effects among diabetics. Diabdisxs poorer oral health, higher
treatment needs, and lifestyle-related risks, Iglihg the importance of combined

care and lifestyle interventions to enhance ordlsystemic health.
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I ntroduction

INTRODUCTION

"Health is like money, we never have a true ideisofalue until we lose it"

Josh Billings

The International Diabetes Federation (IDF) highisggdiabetes as one of the
fastest-growing health challenges of the 21st egnteporting that the number of
adults affected has tripled in the last 20 yearsotding to IDF projections 2021, the
global diabetic population is expected to reach gdilon by 2030 and 783 million
by 2045! India, known as the "Diabetes Capital of the Wgrlths more than 77
million diabetic adults accounting for one-fifth ddll diabetics globally. The
prevalence of affected persons is growing verydigpyear after year? Diabetes
Mellitus (DM) is a metabolic disorder marked by albmalities in the metabolism of
fats, carbohydrates, and proteins, leading to &elvdlood glucose levels. The
majority of diabetes cases fall into two main catéss. One of these is type 1
diabetes, which results from a complete lack oulinsproduction. Individuals at
higher risk for this form of diabetes can often identified through serological
markers of autoimmune activity in the pancreati®etss and specific genetic
predispositioné. In the other, much more prevalent category, T2DM &
multisystemic, complex metabolic disorder that iaused by hyperglycaemia
characterized by insulin secretion defect or tisssensitivity to insulirt. p-cell
dysfunction in type 2 diabetes begins with impaifedt-phase insulin secretion,
progresses to glucotoxicity, and ultimately leamlsiéclining insulin secretion arfd
cell failure. Insulin resistance in T2DM remainsbdted, as it also occurs in non-

diabetic conditions, making its unique role in dités uncleat?®
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I ntroduction

T2DM affects the oral cavity due to its highly vaksrized and innervated
nature, along with other organs and systems, lgadira higher incidence of various
oral diseaseS.A bidirectional relationship exists between PD afigbetes. PD not
only adversely affects metabolic control in dialsebrit also enhances the risk of
acquiring the condition, whereas poor glycaemicmiis linked to more severe PD.
A recent systematic review and meta-analysis sugdbat T2DM may increase the
risk of periodontitis by 34%. The severity of pelimtitis appears to be influenced by
glycaemic control in T2DM patients. Additionallyesere periodontitis has been
linked to a 53% higher incidence of T2DMstudies on the link between poor oral
health and T2DM among the Indian adult populati@veh shown that diabetic
individuals experience a higher burden of oral tiesisues in comparison with non-
diabetic counterparts. The prevalence of dentakesavas 78.9% among diabetic
participants, indicating a more severe caries egpee. Additionally, the prevalence
of periodontitis was more in those with T2DM at3%, compared to 31.3% in those

without T2DM1°

T2DM often has poor quality of life when complicats or comorbidities
occur. Coronary artery disease has been the mesteseomplications, followed by
renal failure, blindness, and vascular complicatio@ommon comorbidities like
obesity, hypertension also increase the negativeadtof diabetel: The rising
global prevalence of obesity is a major factorhia type 2 diabetes epidemic. Obesity
-induced chronic inflammation contributes to insulesistance, which not only leads
to diabetes development but also increases the ofkeriodontal disease onset and
progression. Dysfunction in adipose tissue, liegrd muscle plays a key role in this
link. A positive causal relationship has been obsgibetween BMI and T2DM, with

a sharp increase in diabetes risk when BMI rea8tidey/m2.*2*3 Additionally, the
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occurrence of different oral diseases may be lirtkean increased BMI, while better

oral health could be related to a lower BNII.

Existing studies have examined the link between bemlth status and
diabetes, as well as the relationship between Bl diabetes, in individuals with
T2DM and control groups separately. Research hassisiently shown that
individuals with diabetes tend to have poorer tiedlth outcomes compared to non-
diabetic controls. Additionally, higher BMI has Ipemore commonly associated with
diabetes than with non-diabetic individuals. Howewble specific impact of high
BMI within control groups on oral health outcomessmot been extensively studied.
This highlights the need for examining the impattlevated BMI on oral health
among non-diabetic individuals and to compare tHigsings with those observed in
individuals with T2DM. Such a study could providetalls about the interplay
between BMI, diabetes status, and oral health. ;Tthesrationale of this study is to
assess the existence of any association of ordthhetatus and BMI among T2DM

patients and controls.
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Aims & Objectives

AIMS AND OBJECTIVES

AIM OF THE STUDY:

To determine the association of oral health stangsBMI in T2DM patients

and controls.

OBJECTIVES OF THE STUDY:

 To assess the oral health status and BMI of 300tye@ir-old T2DM

patients.
* To assess the oral health status and BMI of 3@+pe@r-old controls.

* To compare the oral health status and BMI of 3@Qeyear-old T2DM

patients with controls.
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Review of literature

REVIEW OF LITERATURE

1. Shrivastav et al. evaluated 75 diabetics and 75dmletics on KAP about the
relationship of diabetes and oral health used adstaized questionnaire and
Chi-square test identified that 27.3% were unawafrehe association. While
69.3% appreciated regular dental check-ups, 5118%ned teeth once a day and
71.3% were not aware of flossing. The study empedsihe necessity for better
oral health education in diabetic managenfent.

2. Wu et al. systematically reviewed 53 observatiostaldies on the association
between periodontitis and T2DM. Meta-analysis réa@al2DM was more
prevalent among periodontitis patients (OR = 4@ that diabetics' periodontal
health was poorer. T2DM increased periodontiti& by 34%, whereas severe
periodontitis elevated T2DM incidence by 53%. Tlesults affirmed a robust
bidirectional relationship, supporting combined mgement of the two
conditions’

3. Rawal et al. conducted a survey to investigatelitile between DM and oral
conditions in urban Delhi. Using WHO's Oral Heallssessment tools and
clinical data, they assessed 2045 participantsbéds was ascertained from
blood examination or drug use. Zero-Inflated Paissegression showed that
diabetics had more advanced dental caries (MCRO0%) Jand attachment loss
(MCR = 1.10). Periodontitis prevalence was alsd&igamong diabetics (42.3%)
than non-diabetics (31.3%). At 85% of the populati@ving at least one oral
disease, the research underlined the need to @téegral health in India's NCD

programs?
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Chandrasekaran et al. carried out a review andoedsdad that obesity was the
foremost risk factor for T2DM and was the key cao$ets development and
worsening in all age groups. As both conditions healched worldwide, the
management of obesity was crucial in the preventad control of T2DM.
Clinical research revealed that moderate, long-taveight loss with diet,
exercise, and behavioral modifications had the mi@kto enhance glycemic
control as well as decrease medication reliance fBEview discussed clinical
concepts, prevalence, and pathophysiologic assmtidietween T2DM and
obesity, and contemporary management approaches imngivo models
validating the creation of effective therapies.1?

Guo et al. applied a study with regression discwrity design (RDD) to find out
the link between BMI and T2DM in 8550 subjects frehe 2015 Survey. A
model for predicting risk using variables such a®,agender, lifestyle, and
hypertension was found to have good accuracy (AUG.849). BMI was an
independent risk factor, with a steep 5.03% ris€2BDM risk at BMI 31 kg/m2 (p
= 0.006), establishing a positive causal associatio

Miyazawa et al. examined large datasets to invatgtithe effects of diabetes and
obesity on tooth loss, overcoming sample-size &tiohs of previous studies.
Linear relationships between remaining teeth andhsmarkers as fasting
glucose, HbAlc, and BMI were discovered. Periododisease, exacerbated by
hyperglycemia-induced inflammation, was a princigause of tooth loss.
Clinical trial evidence also revealed that periddbrdisease management can
enhance glycemic control or prevent the onset @M2and it emphasizes a link

on oral as well as general health.
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7.

10.

Issrani et al. carried out a review to study tim& lbetween BMI and oral health
based on database information. Among 2839 artitdesd, 66 studies were
included based on the inclusion criteria. The nevievealed that the occurrence
of different oral diseases may be linked to aneased BMI, while better oral
health could be related to a lower BMI. The resedocused on treating shared
risk factors to enhance general as well as ordttheancurrently*®

Nayak et al. carried out research to examine theelaion between oral health
and obesity among Indians. A study group (BA25) and control group (BMI
18.5-24.99), with no patients with systemic diseasebad habits were included.
Oral health was measured in terms of indices ajusagingival, periodontal, and
DMFT, along with diet and brushing habits. Statisticomputation employing
Chi-square and t-tests demonstrated that a poditikébetween higher BMI and
lower oral health existed, where obese persons ethosignificantly poorer
hygiene than people of normal BNM.

Das et al. implemented a study in Muradnagar comgaoral health, SES and
oral hygiene practices between 250 T2DM and 25@adyetic adults. The study
revealed that diabetics had much higher decayesking, and filled teeth rates
(20.23 = 4.73 vs. 5.34 + 3.32) and more severeogerital conditions, such as
deeper pockets and increased attachment loss (2Bi48i@betics vs. 18% in
nondiabetics). The findings indicated a strong ession between diabetes and
oral health!’

Singh et al. examined the influence of salivarytdes on dental caries in T2DM
and non-diabetic controls. Glycemic factors weranfib to have a significant
correlation with these salivary parameters thataéd caries development in
diabetes. Optimal flow rate, pH, could be protextimeasures in people with

diabetes against dental caries, concluded theme#séa
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11.

12.

13.

Malvania et al. performed a survey to evaluate ftequency of dental cavity
among T2DM and controls in Ahmedabad. A total dd 1&st group and 120 age-
and sex-matched control group were included. Thdirigs indicated that the
frequency of dental caries was much more in thegesup (73.33%) than the
control group (33.33%). Furthermore, uncontrollébdtic patients had a greater
mean dental caries than those with controlled désbeThe research concluded
that the frequency of dental caries was much higeong diabetic patients and
highlighted the requirement for enhanced coopemati@tween oral health
workers and healthcare professionals to enhanceotieeall health status of
diabetic patients?

Latti et al. executed a study to examine the impaciabetes mellitus on dental
caries microorganisms that cause caries. The stagyconducted on 60 subjects,
with two groups: Group A (T2DM with decay) and GpoB (non T2DM without
decay). The study measured the DFS/dfs index aadhieed unstimulated saliva
for Streptococcus mutans counts. Findings indic#ttat increased fasting blood
sugar levels in Group A resulted in elevated Stemtcus mutans counts,
leading to a greater caries index than in Groud e research concluded that
diabetes mellitus is linked with greater dentaliesabecause of elevated blood
sugar levels, indicating the connection betweerbeat@s, oral microbiota, and
dental caries®

Khalifa et al. reported that there was no notabfee@nce in total OHRQoL
between T2DM and control but that diabetics exmpeeel more clinical
attachment loss. DMFT scores were associated withisav physical and
psychological status in both groups, and CAL pritpampacted the handicap

domain, particularly in diabetics:
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14. Apoorva et al. studied about periodontal diseaseran408 T2DM patients and

15.

16.

17.

100 non-diabetic controls in Bangalore. They udedl Community Periodontal
Index (CPI) and noted that diabetics had signifiyagreater CPI scores and
more edentulous teeth than control (P = 0.000).ioBlental damage was
positively associated with glycaemia and oral hggigractices, whereas anti-
diabetic treatment was negatively associated. Téle of periodontal damage
increased as the glycaemic control worsened. TymkaBetics were found to
have a severe periodontal disease compared tatdhtr

Natarajan et al. evaluated the association betweissing posterior teeth and
BMI by age and SES among 500 South Indian aduttsrahan 40 years. Each
participant had missing posterior teeth without sginetic rehabilitation.
Multivariate logistic regression indicated thatsbavho had more tooth loss were
also more likely to be obese. Obesity was partibukignificant in females with
high tooth loss in low socioeconomic status. Agewéwver, did not correlate
significantly with obesity in the context of todthss. The research concluded that
BMI and tooth loss are related, and integrated meament is required to
facilitate overall healt?®

Bita Rohani stressed the significance of awarene=sgarding the oral
complications and manifestations of diabetes nusllitBy reviewing recent
literature, the article brought to the fore thatlgites, has a serious impact on oral
health. Complications of various oral health redgpeoblems not only lower the
QoL for patients with diabetes but can also compsenglycaemic control. Early
control of these complications is thus vital tceeal diabetic caré.

Deepa et al. measured diabetes awareness in fgiomseof India in 14,274
adults. 43.2% alone knew of diabetes by urban ¢8.dompared with rural

(36.8%) (P < 0.001); men (46.7%) compared with wor(®9.6%) (P < 0.001).
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18.

19.

20.

21.

Awareness of rising prevalence, prevention, and ptications was greater in
diabetics than the general population. Tamil Naad ¢reatest knowledge among
the general population; Maharashtra among diabefies report points to poor
awareness of diabetes, particularly in rural comitres) calling for mass
education campaign$’

Howard et al. performed a review of 32 studiesdseas the effect of alcohol on
diabetes in adults. Moderate drinking has reduiskdaf developing T2DM and a
34-55% reduced risk of diabetes-associated hesease. Heavy drinking (>3
drinks/day) raised the risk of diabetes by up té648loderate drinking did not
have an acute effect on glycemic control. The metepoints out advantages of
moderate drinking but suggests more research @atkerm consequence2§.
Sawane et al. implemented a review to determinectimeribution of smokeless
tobacco (ST) to T2DM in the South East Asia Regibntheir analysis of 8
studies, they reported a non-significant corretati@tween T2DM and ST use
(OR 1.39; 95% CI: 0.843-2.288). The pooled prewadeasf ST use among T2DM
patients was 24.08%. The research concludes that 36t an important risk
factor for T2DM, although evidence from a numbeS&AR countries continues
to be scarcée’

Pandey et al. examined 250 type 2 diabetic patiemtsvaluate oral hygiene
habits. The majority of the participants were betwd5-54 years (34%), with a
greater proportion of males. Women with good or erate glycemic control
were brushing twice a day compared to men (P < 10.00he research
emphasizes the significance of oral hygiene indiagi periodontal disease and
aiding diabetes controf®

Ranfl et al. reviewed 2016 Slovenia CINDI Healthmitor data to evaluate poor

oral hygiene habits (IOHH) in diabetic and genepapulations. In 7851
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22.

23.

24,

25.

participants, IOHH was 34.7% overall and signifitanrmore common among
diabetics (50.9%) compared with non-diabetics (83.7 Men had greatly
increased odds of IOHH in both groups. Low educationemployment, low
social class, and rural dwelling were other risktdas highlighting the focused
oral health measures, particularly for T2DM patefit

Basu et al. implemented a study among 339 diapetients in Delhi to evaluate
oral hygiene practices and attitude. Twice-dailyshing was practiced by merely
18.6%, but 47.5% and 20.3% have poor or very peethtand gum condition,
respectively. A mere 15.2% knew that diabetes a@gges oral health, and only
15.6% underwent a dental check-up over the lastyeae Poor oral hygiene and
low awareness of diabetics are brought into foguthts study >

Sanz et al. discussed the bidirectional relatigngimt periodontitis facilitates the
risk of dysglycaemia and T2DM. Pathways are throunglammatory mediators
and immunocompetent cells. Periodontal treatmendbngmdiabetics decreases
HbA1C by 0.27-0.48% after 3 months. EFP and IDFgeagjoint management
for better outcomes in both diseases.

Akherati et al. executed a study to analyze thgueacy of prevalent periodontal
pathogens in T2DM patients and their relationshith weverity of periodontal
disease. Periodontal disease severity, glycemitralpmnd BMI were measured
in 55 T2DM patients and 55 controls. Aggregatibaeetinomycetemcomitans
(Aa) was present significantly more in the testugréhan the control group. No
notable variations were found for other bacteridawken groups or by
periodontitis severity in T2DM. Porphyromonas girais (Pg) was more
prevalent in overweight T2DM patierits.

Moles et al. have emphasized the global burden\fad estimated to reach 642

million cases over the next two decades and reldiggh annual health
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26.

27.

28.

expenditure. DM greatly impacts several organsh agthe oral cavity, thereby
augmenting the occurrence of periodontitis, sajivatysfunction, fungal
infection, oral cancer, and OPMDs. Periodontitipedfically, compromises
glycemic control and possibly enhances diabetds Esen with this, education
among healthcare professionals—both doctors andistienabout the oral-
systemic connection is still poor. The authors higt the necessity of
interdisciplinary care by dental practitioners fooper management of diabefs.
Hessain et al., executed a study to identify theo@ation between T2DM and
poor oral health through self opinion. The studyiuded 41,884 individuals from
the 2020 Denmark survey. Poor oral health was tegdyy 37.0% of those with
diabetes compared to 23.8% of the reference grd\ffer adjusting for
confounders, individuals with T2DM had a highetelikood of poor oral health.
A significance was found with education level (©£01), with the association
being stronger among those with lower educatiottairanent*

Habashneh et al. conducted a study among Jordamidihsa sample of 500
diabetic patients who had completed 405 questioar{8L% response rate). Only
28% reported visiting the dentist for gum issue®%4were aware of the link
between DM and gum disease, and 38% recognize@tyediemic control based
on periodontal health. Television and the intenwete the primary sources of
information (50%). Overall knowledge was low, highting the need for
targeted educational programs, especially for pttievith irregular dental and
medical visits. The study emphasizes the role aftheare providers in routinely
assessing and advising diabetic patients on oediH&

Allen et al. investigated diabetic patients’ knodde about periodontitis, their
attitudes toward oral health, and OHRQL. Among Jatients (aged 31-79)

from a diabetic outpatient clinic, 33% were awafeperiodontal disease risk,
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29.

30.

compared to higher awareness of other diabetetedetanmplications. Only half
of those aware of oral health risks had receivéorimation from a dentist, and
43% had visited a dentist within a year. OHRQL dad differ significantly from
controls. The findings highlight the need to impraliabetic patients’ awareness
of oral-systemic health connectioffs.

Bakhshandeh et al. investigated oral health behs@od smoking habits among
diabetic adults in Tehran, Iran. Only 29% reportedshing twice daily, with
women and those with moderately controlled diabetdbAlc 7.6—8.5%)
showing higher frequencies. Dental visits withie fhast year were reported by
47%, more commonly among those without complicai(®R2% vs. 41%) and
those referred by physicians (OR = 4.4; ClI = 1.92]10The study highlights the
need to enhance oral self-care and promote regilatal checkups in diabetic
patients’’

Gupta et al. investigated oral health awareneggiehg practices, and knowledge
of the link between oral health and glycaemic acadramong T2DM patients and
controls. A validated questionnaire was completged @0 diabetics and 100 non-
diabetics. Results showed 76% of test group and @B&oentrol group unaware
of the connection. The study highlights a genesak|of awareness in both
groups and emphasizes the need for improved edacathong diabetic patients

and healthcare providefs.
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MATERIALS AND METHODS

Study Design and duration

The present study was a case control study condiunteong patients with
T2DM and controls. It aligned with the recommeng&hdards outlined in STROBE
guidelines. This survey was conducted for a six4mgreriod, from November 2023

to April 2024.

Source of data

Cases were patients diagnosed with T2DM from tingatg hospital, KLES
Hospital, located in Belagavi city. Controls weratipnts from the same hospitals,

their relatives or the general population.

Selection of cases;

Diagnostic criteria for cases:

» Cases were the individuals with known history oDW2 as per their
medical records.

* To confirm this, guidelines given by American Ditd®e Association
(ADA) were assessed through an analysis of theepisti medical
records.

* Any two abnormal test results from the given critesf ADA were

diagnosed as T2DM.

Inclusion criteria for cases:

* Based on diagnostic criteria, individuals aged @060 years with a

documented history of T2DM for at least two yeas,confirmed by
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their medical records, and who are permanent retidef Belagavi
city, were included.
» Participants taking only oral hypoglycaemic druggevincluded.

» Participants who agreed to voluntarily provide @oris

Exclusion criteria for cases;

* Individuals with systemic conditions other than T2Das well as
those who were bedridden or had mental impairments.

« Individuals who had undergone oral prophylaxis witihe past year or
had a history of antibiotic or steroid use.

» Participants who were on insulin therapy for diaket

« Pregnant or lactating women.

Selection of controls:

Diagnostic criteria for controls:

» Controls were the individuals with no previous noadi history
indicative of T2DM. They were confirmed by undemmpi a
confirmatory test measuring Random Blood SugariJevieich were in

the range of < 140 mg/dl.

Inclusion criteria for controls;

» Based on diagnostic criteria, adults aged 30 toyé@rs with no
signs/symptoms/history of diabetes and who were/iging written

informed consent were included.
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Exclusion criteria for controls:

» Participants with systemic diseases and who werthermedications
for the same.

» Participants who were bedridden or had mental impexts.

» Participants with the history of oral prophylaxisthe past year and
those with a history of antibiotic or steroid use.

« Pregnant or lactating women.

» Participants who are not willing to give informeahsent.
Matching:

« Pairwise matching for age and gender was perforimettveen the
cases and controls.

» Allocation ratio for case and control were 1:1
Ethical Considerations, permissions, and informed Consent

» Ethical approval for the study, and all ethicalnst@ards were strictly
followed.
* Permission was obtained from the relevant hospital.

» Written informed consent was secured from the spatyicipants.
Sample size estimation:

 Based on the frequency of periodontitis among diaband non-
diabetic population as per the study done by Akhetal., 20212
95% confidence interval; 90% power

,
(Zy_at+Z1-p)" (P191+P292)

n= =
(p1—p2)~°
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Where, p1=90.9; p2=72.7

q1=100-p1; g2=100-p2

Z1-0/2=1.96; Z(1p) =1.28

Estimated sample size for each group, n = 90; wiwete rounded off to 100

Thus, the final sample size were 100 cases anaddf@ols.

Sampling technique

Simple Random Sampling: Participants were randaselgcted from the list
of eligible cases (T2DM patients) obtained from fitz8 records and the list of
potential controls (non-diabetic individuals) cofadifrom hospital visitors, relatives,

and the general population.

Organization of the study

1. Pilot study

A pilot study involving 20 cases and 20 controlsswarried out to assess the
feasibility and identify any potential challengexéd during the implementation of

the study.

2. Training and calibration

A single investigator underwent a meticulous stadidation and calibration
process before to the start of the study at theaBement of Public Health Dentistry,
KLE V.K Institute of Dental Sciences, Belagavi tusare consistent assessment under
the guidance of a professor. The investigator tterducted clinical examinations on
ten subjects using the WHO Oral Health proformae fof them were randomly

recalled for a repeated assessment. Intra-exam@igbility was assessed using
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Kappa statistics, yielding a weighted Kappa cosdfit of 0.86, which indicates a
strong level of agreement. Calibration of glucometere done for every 10 patients.
(concentration: 50mg/dl). BMI was measured usingatibrated stadiometer and
digital weight machine to obtain height and weigtgpectively. Regular checks were

conducted to ensure accuracy and reliability ofmle@surements obtained.

3. Data collection

The survey was initiated at a tertiary hospitaBelagavi city for the cases.
Controls were selected from the same hospital,r theighbours, or the general
population. The clinical diagnosis of cases wadiomed if the patient had satisfied

the ADA guidelines of clinical, as per their avaie medical records.

Estimation of random blood sugar of the controleigis glucometer kit as a
confirmatory test was done. For each participdm,fingertip was cleaned with spirit
and pricked with a lancet. The blood was loaded dhé test strip, which was then
inserted into the glucometer's test slot. The gihueter showed the blood glucose

level, which was noted down. The lancet was imntetjialiscarded after use.

Data Collection includes,

a) Sociodemographic Details and Family History aili2tes

This includes the collection of name, age, gended socioeconomic status
based on the Modified Kuppuswamy Scale (2022). @iadetes history includes

information on the duration of diabetes and familgdical history of the condition.

b) Oral Health Problems which included the collectiof details regarding mouth

dryness, delayed healing in the mouth, gum bleedimgrobing, mouth ulcers, bad
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breath, fungal mouth infections, swollen or tengems, loose teeth, taste problems,

and oral skin diseases.

c) BMI Measurement included the height and weigtgeasment using a calibrated

stadiometer and a digital weighing machine.

d) WHO Oral Health proforma (2013)

The present survey utilized the WHO Oral Healtifgmoa (2013), which was
obtained from the "Oral Health Survey — Basic Methdbth Edition" and was
distributed in printed form. This structured formatdesigned specifically to assess
both the oral health condition and treatment neédsdividuals. It furnishes essential
data necessary for devising comprehensive orathesak initiatives. It recorded the
dentition status, which included the assessmelIMFT, as well as the periodontal
status, which involves evaluating Bleeding On RagiiBOP) and Periodontal Pocket
Disease (PPD). Additionally, any oral mucosal Iasimbserved were documented,

along with the type of dental treatment need.

e) WHO Oral Health Questionnaire for Adults (2013)

WHO Oral health Questionnaire for Adults (2013) waspre-validated
standard questionnaire taken from “Oral Health 8yrv Basic Methods 5th Edition”
was used in this study. It included 16 closed ennwdkiple choice questions in
English. It was recorded in the form personal wigw. It served to document the oral
hygiene practices, including the frequency and odshof toothbrushing, as well as
the frequency of dental visits. Additionally, theuegtionnaire captured sugar
consumption frequency and documented any deletehiabits, such as tobacco use in

any form and alcohol consumption.
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4. Implementation of the survey

a) Scheduling:

The examination schedule for selected participants organized and
presented to the hospital administration. A tofaR00 participants (100 cases and
100 controls) who provided consent underwent opednenations, followed by
personal interviews. Each day, a maximum of 5-1Qi@pants were examined and
interviewed. The examinations were conducted dudaglight hours, specifically
from 10:00 AM to 1:00 PM utilizing natural light. Aonsistent location within the

hospital premises was used for the examinations.

b) Emergency care and referral:

Both cases and controls requiring emergency ortiaddi treatment were
appropriately referred to the KLE VK Institute ofedtal Sciences for further

assistance.

c) Personnel and organization:

1. Recording clerk: Five recording clerk underwiaining to proficiently record the
WHO Oral Health Assessment Forms and provided tassis to the examiner during
the survey, fulfilling the role of recording clerkBo ensure seamless coordination and
accuracy in coding, a preliminary session was cotedliwhere the examiner and
recording clerks jointly recorded a certain numbefr forms prior to the
commencement of the survey. This preparatory siey@dto optimize workflow

efficiency and precision of the collected data.

2. Organizing clerk: A hospital staff member wasigeated as the organizing clerk

to oversee the smooth progression of participam®ifal examinations and personal
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interviews. The clerk ensured an orderly flow ofthates and maintained the

availability of necessary equipment in a steriladiton.

d) Infection control

Disposable gloves and mouth masks were utilizeoutiitout the examination
process. Gloves were replaced prior to examiningh eparticipant to maintain
sterilization standards. Instruments were condiistesterilized during the survey. A
total of 100 instruments were allocated for exarme, and they were sterilized at
the end of each day. Additionally, 20 CPI probesenmovided, and cold sterilization
was conducted during the examinations to maintansterilization protocols. Single
prick disposable lancets were used for blood swg@mination for controls and

discarded after every use.

e) Examination area:

The examination site was established at a designlateation within the
hospital premises. All essential arrangements weggculously organized to ensure

smooth operations.

f) Examiner position:

The participants were positioned on chairs, wiike éxaminer carried out the

examination standing behind.

g) Lighting:

All examinations were carried out under naturalligéy to ensure optimal

illumination. In cases where additional light wasessary, a torch was utilized.
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h) Seating of the recording clerk / intern:

The recording clerk was positioned strategically etasure clear auditory
reception of the codes and a clear view of the éxatmon area. Simultaneously, the
examiner had visibility of the codes being inputiatb the form, minimizing the
likelihood of recording errors. Following the omamination, participants engaged
in one-on-one sessions with the recording clerk pridcipal investigator for the
personal interview, during which the contents of @Kral Health Questionnaire

were recorded.

i) Instruments and supplies:

Adequate instruments were maintained at the timex@mination, which

included

1) For oral examination

e Mouth mirror

* Explorer

e CPI probe

*  Williams periodontal probe
« Tweezers

* Kidney trays

* Cotton and gauze

e Mouth mask and gloves

* Antiseptic solution
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2) For measuring BMI

+ Stadiometer

*  Weight scale
3) For measuring Random Blood Sugar for controls
* Glucometer with test strips
Statistical analysis:

The data collected was entered into a Microsoft eExgpreadsheet and
analyzed using SPSS version 25, IBM Statistics. fidflewing statistical methods

were applied in the study:

» Descriptive statistics were calculated to determifrequency,

percentage, mean, and standard deviation.

* The Chi-square test was used to assess the agsodatween study

variables.

e Spearman's correlation coefficient was used to @m&amthe

relationship between BMI and oral health parameters
» Logistic regression was performed to estimate thasaatio.

» Statistical significance was set a£|0.05.
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Photographs illustrating the study progression andnethodology

Photograph 2 & 3 Stadiometer and Digital Weighing Machine
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Photograph 4 Blood sugar estimation using Glucometer kit

Photograph 5: Interview of the participants
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Photograph 7 & 8: Measurement of height and weight for the assessafi&MI
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RESULTS

This study was undertaken to evaluate the assogidietween oral health
status and BMI among diabetics and non-diabeticta [Zollection involved oral
examinations, BMI measurement and interviews utigjzthe WHO Oral Health
Assessment Form (2013) and the WHO Oral Health t@uesire for Adults (2013)
for both the cases and controls. Subsequentlyd#ite were entered into Microsoft
Excel 2013 and was analysed using SPSS for Wind¥ession 25.0). The findings
were organized and conveyed through tabulationsemteng frequencies, mean
values, and standard deviations, accompanied byneet p-values for statistical

significance.

Table 1, Figure 1, 2 & 3depicts the demographic characteristics of theystud
participants, which comprised of 100 diabetics 400 non-diabetics. Age and gender
were equally distributed between both groups, whign majority being 40-49 years
(50%) followed by 50-59 years (45%). Males congtitu54% of the participants
while females accounted for 468Based on socioeconomic status, 18-19% belonged
to the upper lower class, 45-46% to the lower nadclhss, and 36% to the upper
middle class, with no participants in the lower wpper class. No statistically
significant differences were observed between tbems. Among diabetics, majority
were overweight (81%) or obese (2%), with only 178#ing within the normal
weight range. In contrast, the non-diabetic groag & significantly higher proportion
of individuals with normal weight (57%) and feweveoweight individuals (43%),
with no cases of obesityStatistically significant difference was observestvieen

higher BMI and the presence of diabetes.
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Table 2, Figure 4 & 5 illustrates the distribution of diabetics based on
diabetes history. The majority of the participahted diabetes for 2-3 years (64%)
followed by 4-5 years (29%) and more than 5 ye@P$)( Additionally, a positive
family history of diabetes was found in 74% of fheaticipants, while the remaining

26% had no family history of diabetes.

Table 3 and Figure 6compares the mean dentition status between diabeti
and non-diabetic participants. Diabetics exhibgngdicantly higher mean scores of
decayed (3.59 £ 2.37), missing (4.01 £ 3.32), altetifteeth (1.13 * 0.80), leading to
a substantially higher DMFT index score (8.73 +33.0ompared to non-diabetics.
Periodontal pocket depth is also significantly ¢gean diabetics, particularly in the 4-

5 mm (5.57 + 1.13) and6 mm categories (3.95 * 1.40). Regarding loss of
attachment, diabetics show significantly higherueal at 0-3 mm (2.26 + 0.86), 4-5
mm (1.47 £ 0.51), and 6-8 mm (1.17 £ 0.98). Howeddferences in attachment loss

at 9-11 mm and more than or equal to 12 mm arstatistically significant.

Table 4 & Figure 7,8 presents a comparison of oral health status with BM
among diabetic and non-diabetic individuals. Amodigbetics, all oral health
indicators including dental caries, gingival bleeyi periodontal pocket disease
(PPD), loss of attachment (LOA), and tooth losseaggnificantly more prevalent in
those with BMI > 25, with a significant associatibetween poor oral health and
higher BMI. Similarly, in non-diabetics, all fiver@ health conditions also showed a
significant association with BMI > 25 (p < 0.05hough the distribution was
relatively less pronounced than in diabetics. THeskngs suggest that higher BMI is
significantly associated with poorer oral healththwthe association being more

marked in diabetic individuals.
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Table 5 & Figure 9 depicts the comparison of various oral healthtegla
problems among diabetics and non-diabetics. Theaurcexce of mouth dryness
(74%), delayed healing (56%), bleeding on brusliéf$6), mouth ulcers (35%), bad
breath (60%), swollen gums (47%), loose teeth (6&6) taste problems (54%) was

significantly higher among diabetics compared to-d@betics.

Table 6, Figure 10 & Figure 1lpresents the comparison of brushing habits
and modes of teeth cleaning among diabetics anddiadretics. Majority of the
diabetics (86%) and non-diabetics (85%) brushee at@ily. Regarding the mode of
teeth cleaning, 77% of diabetics and 81% of notbetias used a toothbrush, while
23% of diabetics and 19% of non-diabetics usedgefi or chewstick. No statistically

significant differences were observed between tbajs.

Table 7, Figure 12 & Figure 13presents the comparison of the last dental
visit and reasons for seeking dental care amongetizs and non-diabetics. Majority
of diabetics (25%) had received dental care betvée&h months, followed by 21% in
more than one year but less than two years. Amamgdmbetics, majority of
participants had never received dental care (34hgwed by 20% who had visited
within six months. Among diabetics, the primarysema for dental visits was pain or
discomfort (35%), whereas most non-diabetics eith@mot remember the reason for
their visit or had never visited a dentist (48%datStically significant differences

were observed between the groups

Table 8illustrates the analysis of sugar-containing feodsumption between
diabetics and non-diabetics. Fresh fruit intake \eag in both groups, with most
consuming it only once or several times a montmil&ily, the consumption of

biscuits, cakes, jam, honey, and sugary chewing @hmwed no significant

Page 29



Results

differences. However, a statistically significaniffatfence was found in sweet
consumption, as non-diabetics were more likely dostime sweets once or several
times a week (25%) compared to diabetics (12%)ighli significant difference was
observed in soft drink consumption with 50% of ditidbs consuming these beverages
once or several times a month, compared to 73%oafdiabetics. No significant

differences were found in the consumption of teaaffee with sugar.

Table 9, Figure 14 & Figure 15represents the perception of oral health
showed significant differences between diabeticd aon-diabetics. None of the
diabetics had rated their teeth as good, when cmedpto non-diabetics (46%).
Instead, 69% of diabetics had described their tastfair, and 31% had rated them as
poor, compared to 43% and 11% of non-diabeticpe&s/ely. A similar pattern was
observed for gum health, with no diabetics congndertheir gums good, when
compared to non-diabetics (16%). Additionally, gndicantly higher proportion of
diabetics (39%) rated their gums as poor compaoe@% of non-diabetics. No
significant difference was found in the use of fide toothpaste between diabetics
and non-diabetics. Most participants were unawdreheir toothpaste’s fluoride

content (89% of diabetics, 71% of non-diabetics).

Table 10 presents the alcohol consumption patterns betvadésvetics and
non-diabetics. Among diabetics, 39% reported niotkiiig alcohol, compared to 41%
of non-diabetics. Additionally, 11% of diabeticsda®% of non-diabetics consumed
less than one drink per day. A similar proportidéiooth groups reported drinking one
drink per day, while 15% of diabetics and 11% of+uliabetics consumed two drinks

per day. No statistically significant differencesisen between the groups.
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Table 11 & Figure 16illustrates the statistically significant diffe@in the
frequency distribution of tobacco chewing habitsoam diabetics and non-diabetics.
Daily tobacco chewing was reported more frequerdiwong diabetics (11%)
compared to non-diabetics (7%). Similarly, a highexportion of diabetics consumed
tobacco once or several times a week (49%) and onseveral times a month (31%)
compared to non-diabetics (29% and 17%), respdytivéowever, fewer diabetics

(9%) reported never or seldom using tobacco condp@areon-diabetics (47%).

Table 12 & Figure 17 findings indicate significant differences in tnewnt
needs between diabetics and non-diabetics. Diabgl¥) had required no treatment,
whereas 17% of non-diabetics had. A higher proportf diabetics (41%) required
immediate treatment compared to only 9% of nontiab. Similarly, 39% of
diabetics needed a comprehensive evaluation, whenmast 1% of non-diabetics fell
into this category. Preventive or routine treatmeas more common among non-

diabetics (57%) than diabetics (5%).

Table 13 presents the association between oral health ttonsliand BMI
among diabetic and non-diabetic participants udigomial logistic regression.
Among diabetics, individuals with higher BMI >25 rge4.81 times more likely to
have dental caries compared to those with normal BRb (95% CI: 1.61-14.36; p =
0.005), while in non-diabetics, those with highévilBhad 3.12 times higher odds of
developing dental caries (95% CI: 1.37-7.11; p 60©). Similarly, diabetics with
higher BMI had 4.38 times greater odds of expefi@ngingival bleeding (95% CI:
1.44-13.32; p = 0.009), and non-diabetics had 808s higher odds (95% CI: 1.23—
6.30; p = 0.014). Higher BMI also significantly neased the likelihood of
periodontal pocket depth in diabetics (OR = 3.&%0ClI: 1.14-9.72; p = 0.028) and

non-diabetics (OR = 2.67; 95% CI: 1.14-6.25; p 63@). For loss of attachment,
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diabetics with higher BMI had 3.24 times the odé5% CI: 1.09-9.64; p = 0.035),
and non-diabetics had 2.45 times the odds (95%.0L-5.93; p = 0.046). Tooth loss
was most strongly associated with higher BMI, vdtAbetics showing 5.26 times the
odds (95% CI: 1.68-16.48; p = 0.004) and non-diab&t01 times the odds (95% CI:
1.23-7.36; p = 0.016). These findings indicate thdividuals with higher BMI have

significantly increased chances of developing vagioral health problems, especially

among those with diabetes.

Table 14 represents the spearman correlation analysis betB&1l and oral
health status among both diabetics and non-diabefimong diabetics, significant
positive correlation is obtained between BMI andtdecaries (r = 0.297), gingival
bleeding (r = 0.274), periodontal pocket depth (r02227), loss of attachment
(r=0.238) and tooth loss (r = 0.304), Similarly,@rg non-diabetics also significant
positive correlation is obtained between BMI andtdecaries (r = 0.275), gingival
bleeding (r = 0.247), periodontal pocket depth (r0224), loss of attachment
(r=0.202) and tooth loss (r = 0.246), indicatingttinigher BMI is associated with

poorer oral health outcomes among both the groups.
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Table 1: Demographic distribution of study participants

Variable Diabetics  Non- Diabetics p-value
n (%) n (%)

Age

30-39 years 5 (5.0%) 5 (5.0%)

40-49 years 50 (50.0%) 50 (50.0%) 1.000

50-59 years 45 (45.0%) 45 (45.0%)

Gender

Male 54 (54.0%) 54 (54.0%) 1.000

Female 46 (46.0%) 46 (46.0%)

Socioeconomic status

Lower class 0 (0.0%) 0 (0.0%)

Upper lower class 18 (18.0%) 19 (19.0%)

Lower middle class 46 (46.0%) 45 (45.0%) 0.981
Upper middle class 36 (36.0%) 36 (36.0%)

Upper class 0 (0.0%) 0 (0.0%)

Body Mass Index (BMI)
Underweight (BMI < 18.5) 0 (0.0%) 0 (0.0%)

Normal weight (BMI> 18.5 to 24.9) 17 (17.0%) 57 (57.0%)

Overweight (BMI 25 to 29.9) 81 (81.0%) 43 (43.0%) <0.001*
Obese (BME 30) 2 (2.0%) 0 (0.0%)
Total 100 100 (100.0%)

(100.0%)

All values are expressed as frequency with pergestain parentheses). The
statistical test applied: Chi- Square Test; *u 0.05 indicates statistically
significant.
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Table 2 Distribution of cases according to diabetes hjsto

Variable

Diabetics n (%)

Duration of diabetes
2-3 years
4-5 years
>5 years
Family history of diabetes
Yes
No

Total

64 (64.0%)
29 (29.0%)

7 (7.0%)

74 (74.0%)

26 (26.0%)

100 (100.0%)

All values are expressed as frequency with pergestéin parentheses).
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Table 3: Comparison of mean dentition status among dialaeticnon-diabetic study
participants

Variables Diabetics Non diabetics Z value p-value
Mean + SD Mean + SD
Decayed, missing and filled teeth and mean DMFT satus
DT 3.59+2.37 1.44 +1.87 -6.01 <0.001*
MT 4.01+3.32 1.33+£2.23 -6.01 <0.001*
FT 1.13+0.80 0.46 + 0.50 -6.04 <0.001*
DMFT 8.73+4.03 3.23+3.88 -8.16 <0.001*
Periodontal pocket depth
4-5 mm 557 +1.13 1.40 £ 0.50 -7.39 <0.001*
6 mm or more 3.95+1.40 0.83 +0.98 -3.96 <0.001*
Loss of attachment
0-3 mm 2.26 +0.86 1.19 +0.60 -4.37 <0.001*
4-5 mm 1.47 +£0.51 0.75+£0.96 -1.67 0.039*
6-8 mm 1.17 +0.98 0.14+£0.35 -2.20 0.028*
9-11 mm 0.71+0.95 0.12+£0.38 -1.38 0.199
12 mm or more 0.43+0.79 0.11 +0.32 -0.71 0.620

DMF Decayed, Missing and Filled teeth; DT- Dedhyleeeth; MT- Missing Teeth; FT-
Filled teeth; SD- Standard deviation; All valuegaxpressed as mearSD; Statistical

test applied: Mann-Whitney U test; Level of sigmifice: p value< 0.05* is considered
statistically significant.

Page 35



Results

Table 4 Comparison of oral health status and BMI amoradpeliics and non-diabetics

Variables Diabetics Xvalue  p-value Non-diabetics Xvalue p-value
BMI < 25 BMI > 25 BMI < 25 BMI > 25
n (%) n (%) n (%) n (%)

Dental caries

Present 7 (7.0%) 64 (64.0%) 8.848 0.003* 20 (20.0%)27 (27.0%)

Absent 10 (10.0%) 19 (19.0%) 37 (37.0%) 16 (16.0%) 7.551 0.006*
Gingival bleeding

Present 9 (9.0%) 69 (69.0%) 7.495 0.006* 19 (19.0%)25 (25.0%) 6.121 0.013*

Absent 8 (8.0%) 14 (14.0%) 38 (38.0%) 18 (18.0%)
Periodontal Pocket Depth (PPD)

Present 8 (8.0%) 62 (62.0%) 5.133 0.023* 14 (14.0%)20 (20.0%)

Absent 9 (9.0%) 21 (21.0%) 43 (43.0%) 23 (23.0%) 268. 0.022*
Loss of Attachment (LOA)

Present 6 (6.0%) 53 (53.0%) 4.758 0.029* 12 (12.0%)17 (17.0%)

Absent 11 (11.0%) 30 (30.0%) 45 (45.0%) 26 (26.0% 4.066 0.044*
Tooth loss

Present 5 (5.0%) 57 (57.0%) 9.232 0.002* 11 (11.0%)18 (18.0%)

Absent 12 (12.0%) 26 (26.0%) 46 (46.0%) 25 (25.0%) 6.060 0.014*

All values are expressed as frequency with pergestgin parentheses). The statistical test appliedi- Square Test; *< 0.05 indicates

statisticallysignificant.
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Table 5: Comparison of various oral health related problameng diabetics and non-

diabetics
Variables Diabetics Non diabetics X?value p-value
n (%) n (%)

Mouth dryness
Present 74 (74.0%) 24 (24.0%) 50.020 <0.001*
Absent 26 (26.0%) 76 (76.0%)

Delayed healing
Present 56 (56.0%) 23 (23.0%) 22.785 <0.001*
Absent 44 (44.0%) 77 (77.0%)

Bleeding on brushing
Present 62 (62.0%) 34 (34.0%) 15.705 <0.001*
Absent 38 (38.0%) 66 (66.0%)

Mouth ulcers
Present 35 (35.0%) 6 (6.0%) 25.802 0.002*
Absent 65 (65.0%) 94 (94.0%)

Bad breath
Present 60 (60.0%) 25 (25.0%) 12.531 <0.001*
Absent 40 (40.0%) 75 (75.0%)

Swollen gums
Present 47 (47.0%) 13 (13.0%) 12.659 <0.001*
Absent 53 (53.0%) 87 (87.0%)
Loose teeth
Present 61 (61.0%) 29 (29.0%) 20.687 <0.001*
Absent 39 (39.0%) 71 (71.0%)
Taste problems

Present 54 (54.0%) 9 (9.0%) 46.924 <0.001*
Absent 46 (46.0%) 91 (91.0%)
Total 100 (100.0%) 100 (100.0%)

All values are expressed as frequency with pergast@in parentheses). The statistical

test applied: Chi- Square Test; ¥0.05 indicates statisticallgignificant.
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Table 6: Comparisorof brushing habit and mode of teeth cleaning anthalgetics and

non-diabetics

Variables Diabetics Non diabetics X? p-value
n (%) n (%) value
Brushing habit
Once daily 86 (86.0%) 85 (85.0%) 0.040 0.841
Twice daily 14 (14.0%) 15 (15.0%)
Mode of teeth cleaning
Finger/chewstick 23 (23.0%) 19 (19.0%) 0.482 0.487

Toothbrush 77 (77.0%)

Total 100 (100.0%)

81 (81.0%)

100 (100.0%)

All values are expressed as frequency with pergastdin parentheses). The statistical
test applied: Chi- Square Test; %20.05 indicates statisticallgignificant.
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Table 7: Comparison of last dental visit and reasons fotalevisit among diabetics

and non-diabetics

Variables Diabetics Non diabetics X2 p-value
n (%) n (%) value
Last dental visit
< 6 months 18 (18.0%) 20 (20.0%)
6-12 months 25 (25.0%) 17 (17.0%)
>1 years and < 2years 21 (21.0%) 6 (6.0%) 6.357 0.273
>2 years and < 5 years 7 (7.0%) 6 (6.0%)
>5 years 9 (9.0%) 17 (17.0%)
Never received dental care 20 (20.0%) 34 (34.0%)
Reasons for dental visit
Consultation/advice 6 (6.0%) 7 (7.0%)
Pain/Trouble 35 (35.0%) 19 (19.0%)
Treatment/follow-up 19 (19.0%) 9(9.0%) 12.238 0.016*

Routine checkup
Don’'t remember/Never visited

Total

8 (8.0%)

32 (32.0%)

17 (17.0%)

48 (48.0%)

100 (100.0%) 100 (100.0%)

All values are expressed as frequency with percgstalin parentheses). The
statistical test applied: Chi- Square Test; *R 0.05 indicates statistically

significant.
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Table 8: Comparison cfood containing sugar among diabetics and-diabetic:

Results

Non diabetics X*value

Food containing sugar Diabetics p-value
n (%) n (%)

Fresh fruit

Everyday 5 (5.0%) 2 (2.0%) 1.713 0.425

Once / several times a week 17 (17.0%) 21 (21.0%)

Once / several times a month 78 (78.0%) 77 (77.0%)

Never / seldom 0 (0.0%) 0 (0.0%)

Biscuits, cakes, cream cakes

Everyday 0 (0.0%) 0 (0.0%) 1.776 0.412

Once / several times a week 8 (8.0%) 12 (12.0%)

Once / several times a month 70 (70.0%) 72 (72.0%)

Never / seldom 22 (22.0%) 16 (16.0%)

Jam or honey

Everyday 0 (0.0%) 0 (0.0%) 1.268 0.530

Once / several times a week 6 (6.0%) 8 (8.0%)

Once / several times a month 16 (16.0%) 11 (11.0%)

Never / seldom 78 (78.0%) 81 (81.0%)

Chewing gum containing sugar

Everyday 0 (0.0%) 0 (0.0%) 0.741 0.389

Once / several times a week 0 (0.0%) 0 (0.0%)

Once / several times a month 19 (19.0%) 24 (24.0%)

Never / seldom 81 (81.0%) 76 (76.(%)

Sweets/candy

Everyday 0 (0.0%) 0 (0.0%) 5.817 0.050*

Once / several times a week 12 (12.0%) 25 (25.0%)

Once / several times a month 69 (69.0%) 61 (61.C%)

Never / seldom 19 (12.0%), 14 (14.(%)

Lemonade, Coca Cola or other soft drinks

Everyday 0 (0.0%) 0 (0.0%) 21.669 <0.001*

Once / several times a week 9 (9.0%) 15 (15.0%)

Once / several times a month 5Q (5C.0%); 73 (73.(%)

Never / seldom 41 (41.0%) 12 (12.(%)

Tea with sugal

Everyday 5 (5.0%) 9 (9.0%) 5.026 0.170

Once / several times a week 26 (26.0%) 31 (31.0%)

Once / several times a month 56 (56€.0%) 41 (41.(%)

Never / seldom 13(13.0%) 18 (19.C%)

Coffee with sugar

Everyday 4 (4.0%) 8 (8.0%) 3.086 0.379

Once / several times a week 27 (27.0%); 28 (28.0%)

Once / several times a month 54 (54.0%); 44 (44.(%)

Never / seldom 15 (15.0%); 2C (20.(%)

Total

100 (100.0%)

100 (100.0%)

All values are expressed as frequency with pergastéin parentheses). The statistical test appl#: Square
Test; *P<0.05 indicates statisticallgignificant.
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Results

Table 9: Frequency distribution of perception of teeth anthg and knowledge on tipgesence of fluoride i
their toothpaste among diabetics and non-diabetics

Questions Diabetics Non diabetics X?value p-value

n (%) n (%)

How would you describe the state of your teeth?

Good 0 (0.0%) 46 (46.0%)
Fair 69 (69.0%) 43 (43.0%) 61.560 <0.001*
Poor 31 (31.0%) 11 (11.0%)

How would you describe the state of your gums?

Good 0 (0.0%) 16 (16.0%)
Fair 61 (61.0%) 76 (76.0%) 38.089 <0.001*
Poor 39 (39.0%) 8 (8.0%)

Do you use a toothpaste that contains fluoride?

Yes 2 (2.0%) 3 (3.0%)

No 9 (9.0%) 18 (18.0%) 1956  0.099
| don’t know 89 (89.0%) 79 (79.0%)

Total 100 (100.0%) 100 (100.0%)

All values are expressed as frequency percentages (in parentheses). The statisticaldegtied: Chi- Square
Test; *P< 0.05 indicates statisticallgignificant.

Page 41



Results

Table 10: Comparison of alcohol consumption among diabeticsraon-diabetics

Alcohol consumption Diabetics Non diabetics X2 p-value
n (%) n (%) value
Did not drink 39 (39.0%) 41 (41.0%)
Less than one drink/day 11 (11.0%) 9(9.0%) 1.082 0.782
One drink/day 35 (35.0%) 39 (39.0%)
Two drinks / day 15 (15.0%) 11 (11.0%)
Total 100 (100.0%) 100 (100.0%)

All values are expressed as frequency with pergestéin parentheses).
Statistical test applied: Chi- Square Test; ¥®.05 indicates statisticallgignificant.

Table 11: Comparison of tobacco chewing habit among diabetnd non-diabetics

Tobacco chewing habit Diabetics Non diabetics X?value  p-value
n (%) n (%)

Everyday 11 (11.0%) 7 (7.0%)

Once / several times a week 49 (49.0%) 29 (29.0%)

Once / several times a month 31 (31.0%) 17 (17.0%)35.886  <0.001*

Never / seldom 9 (9.0%) 47 (47.0%)

Total 100 (100.0%) 100 (100.0%)

All values are expressed as frequency with pergestéin parentheses).

The statistical test applied: Chi- Square Test;<B.05 indicates statisticallgignificant.
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Results

Table 12: Comparison of treatment needs among diabeticsiandiabetic study partic

Treatment needs Diabetics  Non diabetics X2 p-value
n (%) n (%) value
No treatment 0 (0.0%) 17 (17.0%)
Preventive/routine treatment 5 (5.0%) 57 (57.0%)
Prompt treatment 15 (15.0%) 16 (16.0%) 117.225 <0.001*
Immediate treatment 41 (41.0%) 9 (9.0%)
Referred for comprehensive 39 (39.0%) 1 (1.0%)
evaluation
Total 100 (100.0%) 100 (100.0%)

All values are expressed as frequency with pergesta(in parentheses).
The statistical test applied: Chi- Square Test; ¥p0.05 indicates statistically
significant.
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Results

Table 13: Association between oral health status and BodgsMiadex (BMI)

among study groups

Variables Diabetics Non-Diabetics
Odds ratio p-value Odds ratio p-value
(95% CI) (95% CI)
Reference category: BMI < 25
Dental caries
Absent 1 (ref) 1 (ref)
Present 4.81 (1.61-14.36) 0.005*  3.12 (1.37-7.11) .00D*
Gingival bleeding
Absent 1 (ref) 1 (ref)
Present 4.38 (1.44-13.32) 0.009*  2.78 (1.23-6.30) .014*
Periodontal Pocket Depth
Absent 1 (ref) 1 (ref)
Present 3.32 (1.14-9.72) 0.028* 2.67 (1.14-6.25) 034¢*
Loss of attachment
Absent 1 (ref) 1 (ref)
Present 3.24 (1.09-9.64) 0.035* 2.45 (1.01-5.93) 046*
Tooth loss
Absent 1 (ref) 1 (ref)
Present 5.26 (1.68-16.48) 0.004*  3.01 (1.23-7.36) .016*
Cl — confidence interval; The statistical analysised: binomial logistic regression; level of

significance: *p< 0.05 is considered statistically significant.
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Results

Table 14 Correlation of BMI with oral health status amattigbetics and non-diabetics

Body Mass Index (BMI)

Parameters
Diabetics rho p-value
Dental caries 0.297 0.003*
Gingival bleeding 0.274 0.006*
Periodontal pocket depth 0.227 0.023*
Loss of attachment 0.238 0.029*
Tooth loss 0.304 0.002*
Non-Diabetics rho p-value
Dental caries 0.275 0.006*
Gingival bleeding 0.247 0.013*
Periodontal pocket depth 0.224 0.022*
Loss of attachment 0.202 0.044*
Tooth loss 0.246 0.014*

The statistical test use8pearman correlation coefficient; *p- valg®.05 considered

as statistically significant.
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Results

Figure 1: Demographic distribution of study participants@cking to gender and age
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Figure 2: Demographic distribution of study participants@ding to socioeconomic
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Figure 3: Distribution of BMI according to the study groups
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Results

Figure 5: Distribution of cases according to the presendamily history of

diabetics
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Figure 6: Distribution of mean DT, MT, FT and DMFT accorditggthe study groups
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Mean pocket depth

Mean score

Results

Figure 7: Distribution of mean periodontal pocket depth adew to the study

groups
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Figure 8: Distribution of mean loss of attachment accordmthe study groups
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Results

Figure 9: Distribution of oral health related problems acitog to the study groups
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Results

Figure 10: Distribution of frequency of tooth brushing acdagito the study groups
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Figure 11: Distribution of mode of teeth cleaning accordinghe study groups
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Results

Figure 12: Distribution of last dental visit according to tsidy groups
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Results

Figure 14: How would you describe the state of your teeth?
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Results

Figure 16: Distribution of tobacco chewing habit accordinghe study groups
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Figure 17: Distribution of treatment needs according to ttuelyg groups
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Discussion

DISCUSSION

The growing global burden of T2DM and obesity haade it crucial to
explore their impact on various health parametérsluding oral health. While
previous studies have extensively examined theletkveen diabetes and oral health,
as well as the link between BMI and diabetes, Bohitesearch has focused on how
BMI influences oral health status in both diabatic non-diabetic individuals. Given
the rising prevalence of obesity and diabetes wadd, understanding these
interconnections is essential for developing comensive healthcare strategies.
Hence, the current study was undertaken to evali&teaelationship between oral

health status and BMI among diabetic and non-dialbadividuals.
General demographics

The higher prevalence of both T2DM and oral dissaseommonly observed
among individuals aged 40-59 years, which alignth whe age distribution of
participants in the present stutfyAdditionally, no significant differences were faiin
across socioeconomic status (SES) groups in thdystHowever, SES remains an
important factor in health disparities, as indiatkifrom lower SES backgrounds may
have limited access to healthcare services, inotudiental care, and are more

vulnerable to chronic conditions due to lifestytelalietary factor§”**

The present study compared the oral health outcoam®ss similar
socioeconomic distribution which supports the moekable comparison between
diabetics and non-diabetics. Most of the surveyiateatics participants were obese as
compared to non-diabetics which could be due teersidy lifestyle and physical
inactivity “*** Similar study findings reported that a higher BMherged as an

independent risk factor for an increased risk oDV confirming a positive causal
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link.** Most diabetic participants had a relatively twottwee years of history of
diabetes and a strong familial predilection wasisgkich is consistent with evidence

highlighting the hereditary nature of T2D¥.
Oral health status with BMI among diabetics and non-diabetics

The current investigation found a higher prevalesfoeral diseases among the
participants with higher BMI, in both diabetic andn-diabetic group. This may be
attributed to the role of adipose tissue, whicheasks the pro-inflammatory
adipokines such as TNk- IL-6, and IL-8 particularly in obesity. Obesitpften
driven by poor diet and possibly linked to micrdbimbalances, contributes to
systemic inflammation and insulin resistance. Théseors are associated with
chronic conditions like diabetes and may explaires abserved association between
obesity and poor oral health, though the exact @@isins remain under

investigation™®

The mean DMFT scores was found to be more amongetica as compared
to non-diabetics. These findings are consistenh vgitudies reported by Dast
al.’Singh et al,'® Taylor et al,** Kanjirath et al,*® whereas they contradict the
findings reported by Hawrddand Gupta et al*® A majority of diabetics with higher
BMI had a notably higher prevalence of dental cariean non-diabeticShese

findings are in alignment with similar studies canted by Aguilar et al*’Malvania

|19 |10

et al.l?Rawal et al,’°and Issrani et al®as diabetes is linked to reduced salivary
gland function and elevated levels of glucose ithbdadood and saliva, creating a

favorable environment for oral bacterial growthergby increasing the risk of

developing dental carié$>°**The present study has established a positive etioel

between BMI and dental caries among both diabeiind non-diabetics. Similar
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findings have been reported in other studies, whislo showed that an increase in

BMI is associated with an increase in dental cafg®*

The present study found a higher prevalence ofigahdpleeding, increased
periodontal pocket depth, and greater loss of la@nt among diabetics with
elevated BMI compared to non-diabetics. This mayatigebuted to obesity-related
inflammation, as adipose tissue produces pro-inflatoery cytokines which impair
immune function in periodontal tissues. TMWFalso promotes fibroblast and
osteoclast activity, leading to tissue breakdowd hone loss. Additionally, PAI-1
levels in obesity may reduce blood flow by thickeniblood vessels, further
aggravating periodontal diseaS&°The mean pocket depth and attachment loss were
also higher among diabetics, consistent with figdifrom Das et df’ Singh et af’
and Khalifa et al** Previous literature have shown that occurence evfogontal
disease is more severe in diabetic individualstduetered immune respons&s?®:°
The presence of periodontal pathogens in the btosmim can elevate acute-phase
proteins and oxidative stress markers. Furthermateractions between AGEs and
their receptors, along with oxidative stress patfsyvare believed to link diabetes
with the progression of periodontifisThe odds ratio of a diabetic with elevated BMI
exhibiting periodontal destruction is higher congmhrto a non-diabetic. Similar
studies have reported that diabetics have greatds @f developing periodontal

disease than non-diabetié$®2°These findings reinforce the existing evidence that

diabetes is a key risk factor for periodontal désea

The present study findings indicate a higher pewe¢ and a positive
correlation of tooth loss among diabetics with ated BMI compared to non-
diabetics'®> Dental caries and periodontal disease are majatribators to tooth

loss®?®* Studies have shown that obesity may influenceoplerital health by altering
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the oral microbiome. Research from the Forsythitiist identified Tannerella
forsythia a known periodontal pathogen, as being more feavain obese
individuals, suggesting obesity-related metabolltarges can disrupt microbial
balance®™ Additionally, Chitsazi et al. reported a strongaasation between obesity
and elevated C-reactive protein an inflammatorykeaproduced by the liver, rises
in response to periodontitis caused by gram-negdiacteria such aB. gingivalis
andT. forsythia® These factors collectively contribute to the sityesf periodontal

disease, ultimately leading to tooth I83s.
Oral health related issuesin diabetics and non-diabetics

The perception of dryness of the mouth (xerostonsiayne of the typical
symptoms in T2DM patient§’ It happens because excess glucose is converted int
sorbitol, which destroys nerve cells and interfevéth normal functioning of
salivary glands‘?8 Xerostomia was also seen to be higher in the tbhan in the
non-diabetics in this study. The other conditioike ldelayed healing of wounds,
bleeding on brushing, gum swelling, disturbancesaste, mouth ulcers, and bad
breath are probably due to impaired immune systemscular alterations, and
underlying periodontal or metabolic disturbante$hese observations suggested
that chronic oral complications in these patienesesvhaving an adverse effect on
the control of blood glucose, thus emphasizingpieention and management of

such complications.
Frequency of sugar intake among diabetics and non-diabetics

The current research indicated that the intakesaiuits, cakes, jam, honey,
and chewing gum with sugar did not vary signifitaridetween the groups. The

results indicate that although the general pattdrisugar intake was the same,
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diabetics were more likely to exclude sweets anfi ddnks from their diet,
probably as a result of dietary changes to comliabetes. But to our surprise, the
consumption of tea and coffee with added sugarimoed to be significantly
higher among diabetics than among non-diabeticss. Fdttern can be explained by
poor knowledge and awareness of risk factors fabelies and the effect of sugar
intake on disease worsening, especially in rurdian®®®® Tea and coffee rank
among the most consumed drinks in the natiBrontributing greatly to day-to-
day sugar consumption. A general absence of infiaomaabout the damaging
effects of sweetened drinks, such as tea and ¢diteeled to health complications
among patients who suffer from diabetes. It is ingrat for diabetic patients to
realize that adding sugar to these drinks can asgrdlood glucose levels. Rather,
they are advised to drink unsweetened tea or taligarssubstitutes in small

amounts.
Harmful habitsin diabetics and non-diabetics

Diabetics and non-diabetics have almost similanking habits in the
current study, consistent with the earlier findimgdicating that moderate alcohol
consumption would not vary significantly among tweo groups?® Nonetheless,
the chewing of tobacco presented a statisticafjgiicant difference, and diabetics
reported higher consumption in all frequency catiegothan the non-diabetic
group. These findings are concerning, as tobaceoisisa well-established risk
factor for the development and progression of dedeand its related
complications.Tobacco uses adversely impacts gig@aeontrol, enhances insulin
resistance, and worsens periodontal disease alraathgquent comorbidity in
diabetic individuals?’ The strong history of tobacco use in diabeticthis survey

could indicate an unfamiliarity with how it affectiabetes control, especially
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among rural or disadvantaged communities. Thesalings support the
development of health education initiatives tarded# the lifestyle risk factor of
tobacco use. Incorporation of tobacco cessatiom drbetes management would

greatly enhance overall health and glycaemic cbmrdiabetic patients.
Oral hygiene habits and oral health perception

Most of the participants in the present study reggbtoothbrushing as oral
hygiene practice at least on a daily basis. Theselts coincide with research that
was carried out by Apoorva et &.Shiferaw et al’* Pandey et af® Ranfl?° and
Basu et af® Again, use of a toothbrush was universal acrosis tpwups but with a
limited number continuing with traditional techn&g such as the finger or
chewsticks. Daily brushing once, however, can Iseifficient for diabetics, who
are more prone to periodontal disease becausengpromised immune function
and glycemic control* Twice-daily brushing with good technique is advedato

minimize oral disease risk. These results emphasgz@ecessity for increased oral

hygiene education, particularly in diabetics.

The present research found that the majority ofdiabetics had felt their
oral health to be poor compared to non-diabeticesetperceived oral health was
good. These results are consistent with the santy $ty Basu et af° Hessain et
al.?* and Habashneh et af® This result emphasizes that diabetics are more
conscious or influenced by oral health problemsulteng in a worse self-
assessment of their oral health than non-diabdtidgghlights the increased oral
complication burden in diabetics and the necessdigpecific oral health education,
periodic dental checks, and coordinated managemeeshhance perception and

outcomes.
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Dental Treatment and Care Requirements

The current study revealed that there is a notdifflerence in dental care-
seeking behaviour between diabetics and non-dizbef larger percentage of
diabetics indicated visiting the dentist during fhevious year, probably due to
symptom presence, pain or discomfort, which is iy associated with oral
complications secondary to diabetes such as pertitido or infection®*’
Conversely, a large percentage of non-diabeticsrea@r been to a dentist, and
about half were unable to state the reason or kadrrbeen, indicating a lack of
awareness or perceived need. But these findings arenflict with the results of a

study by Gupta et af® in which diabetics and non-diabetics were bottoreg not

to visit the dentist frequently or had not visiaay dental clinic in the last year.

The current study results identify marked ineqieditin dental treatment
requirements among diabetics and non-diabeticpa@icular interest, no diabetics
needed no therapy but with a significant percentaigéiabetics needed urgent
treatment, most probably for acute complaints Ipan, infection, or severe
periodontal disease, more frequent in patients pakbrly controlled diabetes. Also,
diabetics needed a complete assessment compamed-tiabetics, which indicates
complicated oral health problems involving more nthane carious lesion,
periodontal pockets, or systemic associations itipgoral tissued®* Preventive
or routine care needs were found to be higher mdiabetics, reflecting relatively
healthier oral health upkeep and fewer issues.fifttings highlight the need for
regular dental check-ups and early treatment, éspeamong diabetic patients, to

avoid aggravation of oral conditions.
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Limitation of the study

The conclusion from the findings of the currentdgtwcould be biased by some

limitations

1. Multiple variables such as host immune responsegesst and saliva
composition may influence the occurrence of oraledses which were not
accounted for.

2. This study may have been exposed to memory or Irddas since the
participants replied to the questions from theimmoey of events.

3. Being an interview procedure, social desirabilitgsowould have happened
because the subjects would have attempted to mrowiwbre desirable
responses.

4. Observer bias might have happened due to the 'test@rareness of the
subject's diabetic status as it could have affetiedclinical evaluation of

findings related to oral health.

Strengths of the study

1. The present study is the first in the Indian popola to investigate the
association between BMI and the oral health stafusoth T2DM patients and
controls, filling an important gap in the literagur

2. By considering both diabetic and non-diabetic videns, the research provides a
comparative view that enables a better appreciatfamow BMI can affect oral
health outcomes differently in these two groups.

3. The case-control study allowed the detection oéptidl patterns and risks that

can be used to inform subsequent longitudinal teriention studies.
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FUTURE RECOMMENDATIONS

. Oral health screening should become part of digbatel obesity programs.
Healthcare providers treating diabetic or obesé&ptt should coordinate with
dental providers for earlier detection and manageroeoral health.

. Patients with a BME 25, particularly diabetics, must be labeled higi-land
given priority for preventive dental treatment hetform of regular checks, oral
hygiene instruction, and individualized nutritiomalidance.

. Public health education should stress the two-vndgraction between systemic
conditions (such as diabetes and obesity) andhe@dth. Oral hygiene education,
lowering intake of sugars, and a healthy lifestyteuist be advocated by
community-based programs

. Policymakers must aid the integration of oral Healttdicators into national
diabetes and obesity surveillance systems. Medidahtal, and nutritional
specialists should be encouraged to implement lmmidive care models for
holistic patient care.

. Longitudinal and interventional studies in the fetuwill be required to
investigate the causal interactions between BMI arad health. More studies
should also investigate the effects of lifestylal drehavioral modifications on

enhancing oral health outcomes in T2DM patientsamdrols.
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CONCLUSION

The current study was a matched case control stundiertaken to compare oral

health status and its relationship BMI betweengpasi with T2DM with controls.

1. The research showed a positive correlation betvireneased BMI and poorer
oral health outcomes such as dental caries, gihgieeding, PPD, LOA, and
tooth loss in both diabetic and non-diabetic pasien

2. Diabetic subjects had worse oral health conditiias non-diabetics, especially
in those with increased BMI, suggesting that diebetan worsen the adverse
effect of increased BMI on oral health.

3. The results emphasize BMI as a possible risk fafciopoor oral health, further
the need for combined medical and dental careesfiest, particularly among
people with T2DM.

4. Diabetics perceived their oral and gum conditionb®® much worse and had
higher treatment needs than non-diabetics. Frequand mode of brushing,
however, did not differ significantly between greuguggesting other underlying
factors like systemic health status and BMI.

5. Non-diabetics had higher consumption of sweets aoff drinks, whereas
diabetics had higher consumption of tea or cofféh sugar and tobacco. These
were correlated with oral diseases and indicate ithpgortance of lifestyle
changes.

6. Binomial logistic regression and Spearman correhatestified to a statistically
significant relationship between increased BMI g@nelater odds of oral health
problems among both diabetics and non-diabetic#) wiore significant odds

ratios among diabetics.

Page 64



Bibliography

BIBLIOGRAPHY

. Magliano DJ, Boyko EJ; IDF Diabetes Atlas 10th ieditscientific committee.
IDF DIABETES ATLAS [Internet]. 10th ed. Brusselsitérnational Diabetes
Federation; 2021.

. Jha RP, Shri N, Patel P, Dhamnetiya D, BhattaclaKySingh M. Trends in
the diabetes incidence and mortality in India frd890 to 2019: a joinpoint
and age-period-cohort analysis. J Diabetes Metalsordi 2021 Jul
5;20(2):1725-1740.

. Wells JCK, Pomeroy E, Walimbe SR, Popkin BM, Yaj@k. The Elevated
Susceptibility to Diabetes in India: An EvolutiogaPerspective. Front Public
Health. 2016;4:145.

. Diagnosis and Classification of Diabetes MellituPiabetes Care.
2011;34(Suppl 1):S62-S69.

. Mahler RJ, Adler ML. Type 2 diabetes mellitus: ugdaon diagnosis,
pathophysiology, and treatment. The Journal of i€dinEndocrinology &
Metabolism. 1999 Apr 1;84(4):1165-71.

. Wondmkun YT. Obesity, Insulin Resistance, and Typge Diabetes:
Associations and Therapeutic Implications. Diabé&esab Syndr Obes. 2020
Oct 9;13:3611-3616.

. Gonzéalez-Moles MA, Ramos-Garcia P. State of Evideon Oral Health
Problems in Diabetic Patients: A Critical Reviewtloé Literature. J Clin Med.
2021;10(22):5383.

. Shrivastava PK, Uppal S, Popli DB, Sircar K. Bidiienal relationship
between oral health and diabetes mellitus: a kndgéde attitude, and practice

survey. Journal of Dental Research and Reviews2 8&h;9(3):249-56.

Page 65



Bibliography

9. Wu C zhou, Yuan Y hang, Liu H hang, et al. Epiddoge relationship
between periodontitis and type 2 diabetes mellitB8C Oral Health.
2020;20:204.

10.Rawal I, Ghosh S, Hameed SS, et al. Associationd®t poor oral health and
diabetes among Indian adult population: potentalifitegration with NCDs.
BMC Oral Health. 2019;19(1):191.

11.Trikkalinou A, Papazafiropoulou AK, Melidonis A. Pg 2 diabetes and
quality of life. World J Diabetes. 2017;8(4):120912

12.Chandrasekaran P, Weiskirchen R. The Role of Ob@siType 2 Diabetes
Mellitus An Overview. Int J Mol Sci. 2024;25(3):138

13.Guo Z, Liu L, Yu F, Cai Y, Wang J, Gao Y, Ping Zhél causal association
between body mass index and type 2 diabetes nseliawvidence based on
regression discontinuity design. Diabetes/metatiliesearch and reviews.
2021 Nov;37(8):e3455.

14.Miyazawa |, Morino K, Harada K, Ishikado A, Kume Bhe Relationship
Among Obesity, Diabetes, and Oral Health: a NareaReview of Real-World
Evidence. Curr Oral Health Rep. 2025;12(1):4.

15.Issrani R, Reddy J, Bader AK, et al. Exploring assdciation between Body
Mass Index and Oral Health—A Scoping Review. Diagies (Basel).
2023;13(5):902.

16.Nayak R, D'souza B, Kotrashetti VS, Somannavar Brrelation and
comparison of body mass index and oral health statnong urban South
Indian population: A pilot study.

17.Das D, Gupta R, Menon I, Sharma A, Arora V, Ahsa®ial health status

among type 2 diabetic versus nondiabetic adult ladjom of muradnagar: A

Page 66



Bibliography

cross-sectional comparative study. Asian Journd&tairmaceutical Research
and Health Care. 2022 Jan 1;14(1):34-42.

18.Singh A, Thomas S, Dagli R, Katti R, Solanki J, Bf@ GA. To access the
effects of salivary factors on dental caries amdiapetic patients and non
diabetic patients in Jodhpur city. J Adv Oral R8$45:104.

19.Malvania EA, Sheth SA, Sharma AS, Mansuri S, Sh&klsahani S. Dental
caries prevalence among type Il diabetic and ndradi@ adults attending a
hospital. J Int Soc Prev Community Dent. 2016 D&yppl 3):S232-S236.

20.Latti B, Kalburge J, Birajdar S, Latti R. Evaluatiof relationship between
dental caries, diabetes mellitus and oral micr@biot diabetics. J Oral
Maxillofac Pathol. 2018;22:282.

21.Khalifa N, Rahman B, Gaintantzopoulou MD, Al-Amad ASvad MM. Oral
health status and oral health-related quality fefdmong patients with type 2
diabetes mellitus in the United Arab Emirates: @aim@d case-control study.
Health Qual Life Outcomes. 2020 Jun 15;18(1):182.

22.Apoorva SM, Sridhar N, Suchetha A. Prevalence awrity of periodontal
disease in type 2 diabetes mellitus (non-insulipeshelent diabetes mellitus)
patients in Bangalore city: An epidemiological studJ Indian Soc
Periodontol. 2013 Jan;17(1):25-9.

23.Natarajan P, Choudhury M, Seenivasan MK, Jeyap&arNatarajan S,
Vaidhyanathan AK. Body Mass Index and Tooth Lose: Bpidemiological
Study in a Sample of Suburban South Indian Pomratli Pharm Bioallied
Sci. 2019 May;11(Suppl 2):S402-S40

24.Rohani B. Oral manifestations in patients with ei&s mellitus. World J

Diabetes. 2019 Sep 15;10(9):485-489.

Page 67



Bibliography

25.Deepa M, Bhansali A, Anjana RM, Pradeepa R, JodRj Joshi PP,
Dhandhania VK, Rao PV, Subashini R, UnnikrishnarSRuykla DK, Madhu
SV, Das AK, Mohan V, Kaur T. Knowledge and awarene$ diabetes in
urban and rural India: The Indian Council of MediiB@search India Diabetes
Study (Phase I): Indian Council of Medical Resedradia Diabetes 4. Indian
J Endocrinol Metab.2014; (3):379-85.

26.Howard AA, Arnsten JH, Gourevitch MN. Effect of alwol consumption on
diabetes mellitus: a systematic review. Ann IntekMed. 2004 Feb
3;140(3):211-9.

27.Sawane HB, Shetiya SH. Smokeless Tobacco as a FRistor for Type 2
Diabetes Mellitus in South East Asia Region: SystéenReview and Meta-
Analysis. Indian J Community Med. 2023 Jul-Aug;4849-587.

28.Pandey G, Vivek R, Kumari M, Shankar B, Neeraj Ikimar S. Oral Health
Status in Type 2 Diabetes Patients: A Question+iz@rged Study.

29.Ranfl M. Oral hygiene habits in general and diabgpulation. European
Journal of Public Health. 2018 Nov 1;28(suppl_4y214-153.

30.Basu S, Garg S, Anuradha S, Gangadharan N. Orfatesel practices and
treatment seeking behavior in patients with diabest a tertiary care
government hospital in Delhi, India. Diabetes Metdpndr. 2020 Nov-
Dec;14(6):1801-1803.

31.Sanz M, Ceriello A, Buysschaert M, Chapple |, DemrRg, Graziani F,
Herrera D, Jepsen S, Lione L, Madianos P, MathuMdntanya E, Shapira L,
Tonetti M, Vegh D. Scientific evidence on the linketween periodontal
diseases and diabetes: Consensus report and gesleli the joint workshop

on periodontal diseases and diabetes by the Iitena& Diabetes Federation

Page 68



Bibliography

and the European Federation of Periodontology. id Eeriodontol. 2018
Feb;45(2):138-149.

32.Akherati M, Shafaei E, Salehiniya H, AbbaszadehGédmparison of the
frequency of periodontal pathogenic species ofetiab and non-diabetics and
its relation to periodontitis severity, glycemicntm! and body mass index.
Clin Exp Dent Res. 2021 Dec;7(6):1080-1088.

33.Gonzalez-Moles MA, Ramos-Garcia P. State of Evideon Oral Health
Problems in Diabetic Patients: A Critical Reviewtloé Literature. J Clin Med.
2021 Nov 18;10(22):5383.

34.Hessain D, Dalsgaard EM, Norman K, Sandbaek A, AseteA. Oral health
and type 2 diabetes in a socioeconomic perspedm Care Diabetes. 2023
Oct;17(5):466-472.

35.Al Habashneh R, Khader Y, Hammad MM, Almuradi M. dwiedge and
awareness about diabetes and periodontal healthgadordanians. J Diabetes
Complications. 2010 Nov-Dec;24(6):409-14.

36.Allen EM, Ziada HM, O’Halloran D, Clerehugh V, AhePF. Attitudes,
awareness and oral heafdated quality of life in patients with diabetes.J
Oral Rehabil 2008;35:2133.

37.Bakhshandeh S, Murtomaa H, Vehkalahti MM, Mofid ®jomalainen K.
Oral selfcare and use of dental services among adults wathetes mellitus.
Oral Health Prev Dent 2008;6:2-88.

38.Gupta S, Sood S, Jain A, Garg V, Gupta J. Evalnatb oral health
knowledge, attitude, and practices among diabetice Northern Union
Territory of India. Indian Journal of Dental Sciesc2017 Jul 1;9(3):148-52.

39.Peres MA, Macpherson LMD, Weyant RJ, Daly B, VeealuR, Mathur MR,

Listl S, Celeste RK, Guarnizo-Herrefio CC, Kearn8B€nzian H, Allison P,

Page 69



Bibliography

Watt RG. Oral diseases: a global public healthlehgk. Lancet. 2019 Jul
20;394(10194):249-260.

40.40 Watt RG, Sheiham A. Integrating the common f&tkor approach into a
social determinants framework. Community Dent OEgidemiol. 2012
Aug;40(4):289-96.

41.Petersen PE, Kwan S. Equity, social determinantd paoblic health
programmes--the case of oral health. Community @mal Epidemiol. 2011
Dec;39(6):481-7.

42.Anjana RM, Deepa M, Pradeepa R, Mahanta J, NaraiDaé HK, Adhikari
P, Rao PV, Saboo B, Kumar A, Bhansali A, John MaiauR, Reang T,
Ningombam S, Jampa L, Budnah RO, Elangovan N, $uiak, Venkatesan
U, Unnikrishnan R, Das AK, Madhu SV, Ali MK, Panddy Dhaliwal RS,
Kaur T, Swaminathan S, Mohan V; ICMR-INDIAB Collabtive Study
Group. Prevalence of diabetes and prediabetes istdtBs of India: results
from the ICMR-INDIAB population-based cross-sectibnstudy. Lancet
Diabetes Endocrinol. 2017 Aug;5(8):585-596.

43.Lau SL, Debarm R, Thomas N, Asha HS, Vasan KS, A€ Gnanaraj J.
Healthcare planning in north-east India: a surveydmbetes awareness, risk
factors and health attitudes in a rural communityAssoc Physicians India.
2009

44.Ali O. Genetics of type 2 diabetes. World J Diabet2013 Aug 15;4(4):114-
23.

45.Taylor GW, Manz MC, Borgnakke WS. Diabetes, perittdb disease dental
caries and tooth loss: A review of the literatu@@mpend Contin Educ Dent

2004;25:17988

Page 70



Bibliography

46.Kanjirath PP, Inglehart MR, Habil P. Diabetes anal bealth: The importance
of oral health related behavior. The Journal of tBenHygiene
2011;85:26472.

47.Hawraa KA. The relationship between the dentalesasind the blood glucose
level among type Il non insulin dependent diabptitients. J Bagh Coll Dent
2012;24:10814.

48.Gupta VK, Malhotra S, Sharma V, Hiremath SS. Th#uénce of Insulin
Dependent Diabetes Mellitus on Dental Caries antiv@8@ Flow. Int J
Chronic Dis 2014;2014:790898.

49.Gomez-Aguilar B, Jiménez-Garcia R, Palomar-Galldgd, Hernandez-
Barrera V, Carabantes-Alarcon D, Lopez-de AndresQhal health status
among Spanish adults with diabetes: National Healttvey, 2017. Prim Care
Diabetes. 2020 Oct;14(5):552-557.

50. Selwitz RH, Ismail Al, Pitts NB. Dental caries. laat. 2007;369:51-9.

51.Majbauddin A, Tanimura C, Aoto H, Otani S, ParreNi3E, Kobayashi N, et
al. Associatio between dental caries indicators asetum glycated
hemoglobin-levels among patients with type 2 diebeanellitus. J Oral Sci.
2019;61:335-42.

52.Chukwumah NM, Azodo CC, Adeghe HA, Enabulele JElafkgy dental
caries experience with body mass index among Nigeprimary school
children: A cross-sectional survey. J Educ Ethieaf®2012;2:28-32.

53.Verma P, Verma KG, Rishi S, Sachdeva S, Junejadsit R. Correlation
between body mass index, dental caries and fregueinsugar consumption
in adult population of Rajasthan state, India. didn Acad Oral Med Radiol

2013;25:85-8.

Page 71



Bibliography

54.Willershausen B, Moschos D, Azrak B, Blettner M.rfetation between oral
health and body mass index (BMI) in 2071 primargasd pupils. Eur J Med
Res 2007;12:295-9.

55.Karels JA, Cooper BR. Obesity and its role in drahlth. Internet J Allied
Health Sci Pract 2007;5:1-5.

56.0Oikarinen R, Syrjala AM, Komulainen K, Knuuttila NRuoppi P, Hartikainen
S, et al. Body mass index and periodontal infectiora sample of non-
smoking older individuals. Oral Dis 2014;20:e25-30.

57.Singh M, Bains VK, Jhingran R, Srivastava R, Ma&rMaurya SC, Rizvi |.
Prevalence of Periodontal Disease in Type 2 Diab#tellitus Patients: A
Cross-sectional Study. Contemp Clin Dent. 2019 2ym;10(2):349-357.

58.Ryan ME, Carnu O, Kamer A. The influence of diabet@ the periodontal
tissues. J Am Dent Associ. 2003;134:34S-40S.

59.Papapanou PN. Periodontal diseases: epidemiologg. Periodontol. 1996;
1:1-36.

60.Demmer RT, Desvarieux M, Jacobs DR. Periodontaadis and incident type
2 diabetes. Diabetes Care. 2008;31:1373-9.

61.Chapple ILC, Genco R. Diabetes and periodontakbdisg: consensus report of
the joint EFP/AAP workshop on periodontitis andteysic diseases. J Clin
Periodontol. 2013;40:S106-12.

62.Mealey BL. Diabetes and periodontal disease: twlessiof a coin. Compend
Contin Educ Dent. 2000;21:943-6, 948, 950, pasginz, 956.

63.0ng G, Yeo JF, Bhole S. A survey of reasons foragtion of permanent
teeth in Singapore. Community Dent Oral Epideni®6 Apr;24(2):124-7.

64.0ng G. Periodontal disease and tooth loss. Int Derdt998 Jun;48(3 Suppl

1):233-8.

Page 72



Bibliography

65.Haffajee AD, Socransky SS. Relation of body mastxn periodontitis and
Tannerella forsythia. J Clin Periodontol. 2009 Bél(2):89-99
66. Chitsazi MT, Pourabbas R, Shirmohammadi A, Ahmagtializ G, Vatankhah
AH. Association of Periodontal Diseases with Elewatof Serum C-reactive
Protein and Body Mass Index. J Dent Res Dent ClemtCProspects. 2008
Winter;2(1):9-14.
67.Malicka B, Kaczmarek U, Sk&iewicz-Malinowska K. Prevalence of
xerostomia and the salivary flow rate in diabetignts. Adv Clin Exp Med.
2014;23:225-233.
68.Susanto H, Agustina D, Abbas F, Vissink A. Xerostnglucose regulation

and serum inflammatory markers in Indonesians tyiple 2 diabetes mellitus.

Oral Surgery Oral Medicine Oral Pathology and OrRiadiology.

2015;119:e112.
69.Maiti S, Akhtar S, Upadhyay AK, Mohanty SK. Socioeaomic inequality in

awareness, treatment and control of diabetes amdulgs in India: Evidence
from National Family Health Survey of India (NFHS019-2021. Sci Rep.
2023 Feb 20;13(1):2971.
70.Riediger N, Dhalla A, Cooper M, Bombak A, SreeramhaH. A qualitative
analysis of the perceived socio-cultural contexis ealth concerns of sugar-
sweetened beverages among adults studying or vgpekira post-secondary
institution in Dharwad, India. BMC Public Healtr021 May 29;21(1):1016.
71.Shiferaw A, Alem G, Tsehay M, Kibret GD. Dental iear and associated
factors among diabetic and nondiabetic adult ptieattending Bichena

Primary Hospital’'s Outpatient Department. Frontier©ral Health. 2022 Nov

2;3:938405.

Page 73



Annexures

ANNEXURES | — ETHICAL CLEARANCE

Research and Ethics Committee

KLE VK INSTITUTE OF DENTAL SCIENCES

A Constituent Unit of KLE Academy of Higher Education & Research
Accredited ‘A’ Grade by NAAC Placed in Category ‘A’ by MHRD (Gol)
Nehru Nagar, Belagavi - 590 010, Karnataka State

' 0831-2470362 Web: http://www.kledental-bgm.edu.in
FAX: 0831-2470640 E-mail:principal@kledental-bgm.edu.in

(o
=

Sl. No. :

CERTIFICATE

This is to Certify that the synopsis titled

Lcl//‘

nitation

[\_‘_’_’deiq Chal_4lealth

Bcdcf Noss Tndex Ameng 7’/1/. Diaketes NMellitus patients

A OL“L, Conty {./ _";’;‘l'/{,/
IL0222003

Submitted by

P G. Student /

Dr.

Staﬂ Guided by
”( JL [I/[})

committee members and granted ethical clearance to conduct the above

from Department of

v

— has been critically evaluated by

Jontielyy
7/

mentioned study

Date : _
(e D0

—r N

Member Secretary
Research and Ethical Committee
KLEVK Institute of Dental Sciences

Belagavi |

A

uz SE CRETARY
122l ( rq\ml\l"'t

Chairman
Research and Ethical Committee
KLEVK Igstitute f | Stiences,

~OIMn It
KLE

MD: ntal Eclon

y

¢ Der N; _____ TS

“.'.'l.

Page 74



Annexures

ANNEXURES Il - PERMISSION TO CONDUCT STUDY

¢ o 2 WP
o Zowd dac wxd Xy
A KLES tirifcos sodaccimn deog)

Sertetns, BYmb-590 010 ERrLr, BB

ORAPAABHAKAR KORE HOSPITAL
s
Phome OB 2473777 (16 hees)
RESEARCH CUNTRE <t
WEHRURAGAR, BELAGAV! 558 010 P v SNy
RARRATANA S0 Webste www Mehassay org
Y g E——
REF NO: KLES D PK-HOSP/ADM-CS'GEN23-24/ 7 | Date: 2% Apeil 2023
To
1L0222003

Postgraduate student

Department of Public Health Dentistry,
KLE VK Institute of Dental Sciences,
Belagavi
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ANNEXURES Ill - INFORMED CONSENT FORM

DEPARTMENT OF PUBLIC HEALTH DENTISTRY

CONSENT FORM

Assessment of Oral Health Status and its associatiavith Body Mass Index

among Type 2 Diabetes Mellites patients: A Case Ctrol Study

I, have been informed abawyt involvement in the study in the
language that | can understand. | agree to givepengonal details like name, age, sex,
address, previous dental and medical history atalsi@equired for the study to the
best of my knowledge. | will co-operate with thentist for my intra and extra oral
examination. | will follow the instructions givenylthe doctor during the study. |
permit the operator to utilize the information givey me and the results obtained
from this study for presentation and publicationvill not claim any returns for my
co-operation in the study, | am participating witty own will and wish. If for any
reason | am unable to participate in the study,réasons unknown, | can withdraw
from the study. | have read, gone through and wtded the above information given

by the doctor about the study.

Dentist name: Participant’s signature

Sign:

Date:
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ANNEXURES IV — QUESTIONNAIRE PROFORMA

KAHER’S KLE V.K. INSTITUTE OF DENTAL SCIENCES, BELAGAVI
Assessment of Oral Health Status and its association with Body Mass Index

among Type 2 Diabetes Mellites patients: A Case Control Study

Identification no:

Case I:I Control

Sociodemographic details

Name: Age: Gender: Male / Female
Education: Illiterate / Primary school / Middle school / High school / Intermediate
or Diploma / Graduate / Professional

Employment: Unemployed / Elementary occupation / Plant and machine operators
and assemblers / Craft & Related trade workers / Skilled Agricultural & Fishery
workers / Skilled workers and shop & Market sales workers / Clerks / Technicians &
Associate professionals / Professionals / legislators, senior officials & managers
Income per month: <% 9226 / T9232-27648 / T 27654-46089 / 746095-68961 /
Z68967-92185 / 92191-184370 / =% 184376

Address Contact number:

Diabetes history

Duration: 1) 2-3years / 2) 3-5years / 3) >5years

Medication: Oral / Parenteral / other

Frequency of the drug: 1) once daily / 2) twicedaily / 3) thrice daily
Family medical history: 1) Yes /2) No

Do you suffer from asay of these oeal healih problem ? BMI Measucenmeot

Mouth dryvess

Height (meter)
Delayed healing m mouth

Weght (kg)
Gums bleedmg on beushing

BMI (kg o)
Mouth ulcers
Bad breath
Tooth decay
Fungal mouth mfections

Swollen or tender gums

Loose teeth

Taste problems
O1al skin disesse
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WHO ORAL HEALTH ASSESSMENT FORM (2013)

((\

LL

_&‘g World Health Organization
&

By

World Health Oral Health Assessment Form
Organization for Adults, 2013

Leave blank Year Month Identification No. Orig/Oupl Examiner
oL e oDDDDDDm» s LT e e s LI e
General information: 1=M, 2=F Date of blrth Age in years

D(:s) m)l " " " IDIM) (:s:DD(m
{Name)
Ethnic group (27) DD (28) Othergroup(mDD(wl Years in school ;;I;DD (32) Occupation D(m

Community (geographical location) l34)DDUS) Location Urban (1) Periurban(2) Rural (3) Dus)

other cata 37 | " I (38) other agata 39 | ” ||m

Other data (41) [:II:’ (42) Extra-oral examination (43) [:”:] 144)

Dentition status Permanent teeth
Status

« Sound

0

1= Carles

2 = Filled w/caries
3

A

= Filled, ro caries
= Missing due to

o LI LT LI LI LT LT Je
e e IO e | 5

Crown (77) 92) ancther reason
6 = Fissure sealant
Root  (93) (108) 7 = Fixed dental
prosthesis/crown

48 47 46 45 44 43 4 41 31 32 33 3 35 ¥ 3 38 ""‘"‘"f"""”“‘
implan

8 = Unerupted
9 « Not recorded

Periodontal status (CPI Modified) Gingival bleeding

Score
18 17 16 15 14 13 12 1 0N 2 23 24 25 2% 27 28 0= Absence of condition

. |1 = Presence of condition
Bloading (109) (124) 16 = Tooth excluded
X = Tooth not present

Pocket  (125) (140)

Pocket

Bleeding (141) ] I I I (156)

Score
0« Absence of condition
1 = Pocket 4-5 mm

= L1 I [

48 47 4 &S 44 43 « a n 2 3 4 35 ¥ ¥ 38 2 = Pocket 6 mm or more

9 = Tooth excluded
X = Tooth not present
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Loss of attachment Index teeth Enamel fluorosis D (179)
Severity
Severity 17/16 11 26/27 0+ Normal
0=0-3mm 1 = Questionable
1=4-5mm Cemento-enamel junction (CEJ) within black band (173) (175) 2 = Very mild
2=6-8mm  CE between upper limit of black band and 8.5 mm ring 1= Mid
3=9-11mm CEJbetween 8.5 mm and 11.5 mm ring {176) (178} 14 Moderate
4=12mmormore  CE) beyond 11.5 mm ring 47/46 31 36/37 5 = Severe
X = Excluded sextant 8 = Excluded (crown, restoration,
9 = Not recorded “bracket”)
9 = Not recorded {unerupted tooth)

* Not recorded under 15 years of age
Dental erosion

Dental trauma
Severi D 180)

ty L Status I:] (183) Number of teeth affected

0 = No sign of erosion mwljljnss;
1 tnav"vel 'e‘sno'\ 0= No sign of Injury
2 = Dentinal lesion 1 = Treated init
3 = Pulp involvement | " Jreated njury

2 = Enamel fracture only

3 = Enamel and dentine fracture
Number of teeth affected 4 = Pulp Involvement

5 » Missing tooth due to trauma

DD 6= Other damage
(181) (182) 9= Excluded tooth
Oral mucosal lesions Denture(s)
D (186) D (189) Upper Lower
D(m) D (199) (192) |:|{:91)
Status

Condition

0= No abnormal condition

1= Malignant tumour (oral cancer)

2 = Leukoplakia

3 = Lichen planus

4 = Ulceration (aphthous, herpetic, traumatic)

S = Acute necrotizing ulcerative ginglvitis (ANUG)
6« Candidiasis

7= Abscess

8 = Other condition {specify if possible)

9 = Not recorded

Location

0= No denture

1 = Partial denture

2 ~Complete denture
9 = Not recorded

0 = Vermillion border

1= Commissures

2= Ups

3 = Sulci

& = Buccal mucosa

5 = Floor of the mouth

6« Tongue

7 = Hard and/or soft palate
8 = Alveolar ridges/gingiva
9 = Not recorded

Intervention urgency

0 = No treatment needed

1« Preventive or routine treatment needed

2 = Prompt treatment (inchuding scaling) needed
3 = Immediate (urgent) treatment needed due to pain or infection of dental and/or oral origin
4 = Referred for comprehensive evaluation or medical/dental treatment (systemic condition)

[ oo

Page 79



Annexures

ANNEXURES V — WHO ORAL HEALTH QUESTIONNAIRE FOR
ADULTS (2013)

Workd Health . X
Organization Oral Health Questionnaire for Adults
Identification number Sex Location
Male Female Urban Periurban Rural
1 T O O
1 4 1 2 1 2 3

N

. How old are you today?

(Years)

3. How many natural teeth do you have?

No natural teeth

W=

20 teeth or mor

4. During the past 12 months, did your teeth or mouth cause any
pain or discomfort?

No O
Don’t know
No answer..

O ON -

5. Do you have any removable dentures?

A partal denture?...
A full upper denture
A full lower denture

oooe %

6. How would you describe the state of your teeth and gums? Is
it “excellent”, “very good”, “good”, «
“very poor”?

s

average”, “poor”, or

h Gums
Excellent..
Very good.
(GO0 . cinemusseesessnassssnsenasssnuacsnsasnsnnnsessnansosnaansonsneassn O
Average
Poor....
Very poor...
Don’t know

0000000

OOV W -
OOV W

. How often do you clean your teeth?

Once a month .
2-3 times a month
Once a week
2-6 times a Wi
Once a day.

FWICE OFINORe BrARY: risinmuni sttt siss e it h s sasaepss s sas O

NO WV R W -

8. Do you use any of the following to clean your teeth?
(Read each item)

o
-
@

10 =g

Toothbrush
Wooden toothpicks .
Plastic toothpicks?
Thread (dental floss
Charcoal ...........

Chewstick/miswak

poowz

9. Yes No
a) Do you use toothpaste to clean your teeth O Oz
No
b) Do you use a toothpaste that contains fluoride?....[01 [O2
Dot KOW wuesscssosss Oo

10. How long is it since you last saw a dentist?

5 years or more O
Never received dental care

Less than 6 months 1
6-12 months .......... 2
More than 1 year but less than 2 years. o3
2 years or more but less than 5 years ... B
5
6

11. What was the reason of your last visit to the dentist?

Consultation/advis
Pain or trouble with teeth, gums or mouth
Treatment/ follow-up treatment
Routine check-up/treatment.
Don’t know/don’t remember

S SR
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12. Because of the state of your teeth or mouth, how often have
you experienced any of the following problems during the past
12 months?
Very Fairly Some- Don’t
often often times No know
1 3 2 1 0

(a) Difficulty in biting foods ........... 0 O O 0 0O
(b) Difficulty chewing foods............ O ] O O 0O
(c) Difficulty with speech/trouble

pronouncing Words ... 0 O O 0 O
() Dry: mouth,....usscssssssssssssssasssas O O O 0O O
(e) Felt embarrassed due to

appearance of teeth.........co.... O ] o 0O O
(f) Felt tense because of

problems with teeth

1701 L RER— O O O ]
(g) Have avoided smiling

because of teeth............uunne. 0 O 0O 0 O
(h) Had sleep that is often

Interrupted ......ovvvvvrerressnnenns O o 0O 0O
(i) Have taken days off work . O O 0 O
(j) Difficulty doing usual activities.. [J O o 0O O
(k) Felt less tolerant of spouse

or people who are close

10 YOUsucsrssssissisasssnsssissssssssissss O O O O 0O
(1) Have reduced participation

in social aCtVItES......ovvrvrennee O ] o 0O O

Lemonade, Coca Cola

or other soft drinks.. 0 O O 0 0 0
Tea with sugar ............ 0O 0 O 0 0 0
Coffee with sugar........ O 0O O O 0 0

(Insert country-specific items)

14. How often do you use any of the following types of tobacco?
(Read each item)
Several Several
Every times Once times
day  aweek aweek amonth Seldom Never

6 5 4 3 2 1
Cigarettes.......curmmssnnnee 0 0 0 0 0 0
(7, TE— ] 0 0 0 O O
14 T—— ] 0 0 0 O O
Chewing tobacco........ (] 0 0 0 0 0
Use snuff........ sl 0 0 0 0 1]
L0111 — il 0 0 ‘ O O

Please specify

=

. How often do you eat or drink any of the following foods, even
in small quantities?
(Read each item)
Several Several Several
times Every times Once times  Seldom
aday day aweek aweek amonth /never
6 5 4 3 2 1
Fresh fruit........coooennee. O O O O O O
Biscuits, cakes,

cream cakes............. O O O O O
Sweet pies, buns... O O O ] ]
Jam or honey .............. 0O O 0 0 0
Chewing gum

containing sugar ... 0 [ O O O ]
Sweets/candy.......oouuue o 0O O O O O

15. During the past 30 days, on the days you drank alcohol, how
many drinks did you usually drink per day?

Less than 1 drink........ .ao
1 drink .01
2 drinks w2
3 drinks =103
4 drinks .04
5 or more drinks.......... a5
Did not drink alcohol during the past 30 days...........ccouuvvueens 09
16. What level of education have you completed?
No formal schooling.... il
Less than primary school .02

Primary school completed 03

Secondary school completed 04
High school completed . ads
College/university completed ...........mmrvvrssmmmmsrmsmssssssssssseees 06
Postgraduate degree ... .07

(Insert country-specific categories)

That completes our questionnaire
Thank you very much for your cooperation!

Year  Month Daf' Interviewer  District Country
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