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ABSTRACT

Background: Periodontitis is one of the diseases which affects human population worldwide at high
prevalence rates. It is the major cause of tooth loss in middle aged and elderly people. Severe
periodontitis is found in 5-20% of population worldwide, whereas moderate periodontitis is more
common and affects 40-50% of adults. Diabetes mellitus is a major risk factor for chronic periodontal
disease.

Aim: This study aimed to assess the current knowledge, attitude, and practice (KAP) about
periodontitis among patients with Diabetes Mellitus (DM) Type-2 in Yerevan, and to identify the
relation between self-reported periodontitis and several potential risk factors among them. In addition,
by comparing subject’s self assessment of their own periodontal health with the results of his/her
actual dental examination, we established the validity of the oral health self-report tool among
Armenian patients.

Methods: A cross-sectional telephone-based KAP study design was applied to look into general
knowledge, attitudes, and practices related to periodontitis and its risk factors among patients with DM
Type-2, between the ages of 18-65 years residing in Yerevan. To assess the validity of the patients’
self-report of their oral condition, we conducted a validation study of the Armenian translation of the
oral health self-report scale among a small sample (n~60) of dental patients. These patients answered
questions included in the oral health self-report tool, and then underwent a dental examination by a
specialist (periodontist) in one of the dental clinics in Yerevan. The sample size for the KAP study was
184 and we did cluster sampling. The study team used the Armenian-language oral health self-report
scale. Descriptive statistics were used for describing socio demographic, health, KAP and other
characteristics of the study sample and comparing the groups with and without periodontitis. This was
followed by simple binary logistic regression analyses with the outcome of periodontitis status and
independent and control variables, after which multiple logistic regression analyses were performed to
test the associations between the main variables, while adjusting for confounders.

Results: The validation study of the oral health self-report scale resulted in area under the ROC Curve
of 0.991 (95% CI 0.829-0.993) when using a three cut-off level, which is in the highest range and
indicates excellent ability of the scale to differentiate between those with and without periodontitis.
The best cutoff value for the scale score (ranging from 0 to 6) was three, which resulted in the highest
sensitivity, specificity, and diagnostic efficiency (Youden index) to detect periodontal disease. The
prevalence rate of periodontitis in the study population using this scale with the recommended cut-off
level was 65.8%. Out of 184 participants 63 (34.2%) were men and 121 (65.8%) were women. The
mean age of the participants was 57.0 years. The results of the multiple logistic regression analyses
showed statistically significant independent relationship between the frequency of cleaning teeth and
periodontitis status with a dose-response relation, indicating that those who never clean teeth (OR=5.4)
have over five times higher chance of developing periodontitis, and those who clean teeth once a day
(OR=1.9) have almost two times higher chance of it compared to those who clean teeth twice a day or
more frequently. Another factor marginally significantly associated with the periodontitis status was
the number of self-reported chronic diseases other than diabetes mellitus, with each additional chronic
disease increasing the chance of periodontitis by over 30%.

Conclusion: This is the first validation study of the oral health self-report scale conducted in Armenia,
which indicated that it is a valid measure to diagnose periodontitis among Armenian population, when
applying a cut off score of three. Also, in our knowledge, this is the first study conducted in Armenia
to explore the determinants of periodontitis among patients with DM Type-2 in Yerevan, which
showed statistically significant independent dose-response relation between the frequency of cleaning
teeth and periodontitis status. The main recommendation that could be derived from this finding is
cleaning teeth at least twice a day as a preventive measure against periodontitis. Prevention and timely
treatment of other chronic health conditions could also be recommended to reduce the chance of
developing periodontitis.



Literature review
Introduction

Periodontitis affects millions of people each year. This is one of the diseases which affects
human population worldwide at high prevalence rates. (Darveau, 2010) Although there is great
improvement in the oral health of population in several countries, global problem still remains
unsolved. (Petersen, Bourgeois, Ogawa, Estupinan-day, &Ndiaye, 2005) The prevalence of oral
diseases is especially high in disadvantaged and poor population groups in both developing and
developed countries. (Petersen et al., 2005) Poor oral health influences general health and quality of
life. Oral diseases such as periodontal disease, tooth loss, oral mucosal lesions and oropharyngeal
cancers are major public health problem. (Preshaw et al., 2012) Severe periodontitis is found in 5-20%
of population worldwide. (Petersen et al., 2005) Moderate periodontitis is more common and affects
40-50% of adults. (Preshaw et al., 2012)

According to the Marchetti et al., in the United States the prevalence of periodontitis varies
from 30% to 50% among different population groups, whereas the prevalence of severe forms is only
10%. (Marchetti et al., 2012)

Periodontitis is associated with microbial composition found on the surface of the tooth root.
(Darveau, 2010) Periodontitis is an induced inflammatory disease which involves the tissues
surrounding and supporting the teeth. (Preshaw et al., 2012) It is caused by infections sustained by
periodontal pathogens such as Porphyromonasgingivalis, Prevotellaintermedia, Tannarella forsythia,
and Aggregatibacteractinomy cetmcomintans, which lead to soft and hard tissue destruction, dental
mobility, and the loss of dental elements. (Marchetti et al., 2012) The lesion begins as chronic
gingivitis, an inflammation of gingival tissues, and may progress to periodontitis, a disease of the
structures supporting the teeth including the gingiva, periodontal membrane and alveolar bone.
(Petersen et al., 2005) The action of bacteria on food debris accumulated around the margins of the
gingiva can cause the formation of plaque, which leads to the formation of the calculus. When plaque
spreads to the underlying periodontal membrane and alveolar bone, the teeth become loosened and

eventually fall out. (Darveau, 2010)



Risk factors of periodontitis

The main risk factors of periodontitis are poor oral hygiene, age, smoking or tobacco use, DM
Type-2, female hormonal changes, illnesses such as diabetes or HIV/AIDS, medications used to treat
some conditions, genetic factors, malnutrition, alcohol consumption, and stress. (Petersen & Ogawa,
2005) Periodontal disease is the major cause of tooth loss in middle aged and elderly people. (Al-
Ghutaimel, Riba, Al-Kahtani, & Al-Duhaimi, 2014) A detailed study shows that periodontal disease
with deep periodontal pockets (=6 mm) effects from 10% to 15% of adults worldwide. (Petersen &
Ogawa, 2005)

One of the most affected groups in the community is the population with lower socio-
economic status (SES). (Borrell, Burt, Neighbors, & Taylor, 2008) According to Borrell et al., there is
a strong relationship between low income levels and periodontitis. This study also observed a
relationship between ethnicity and periodontitis. Individual income and education are important
factors in periodontal health. (Borrell, Beck, &Heiss, 2006) Lalla et al. provide evidence that diabetes
is an added risk for oral disease in low-income populations. (Lalla, Park, Papapanou, &Lamster, 2008)

Periodontitis can lead to many complications and can worsen the course of rheumatoid arthritis,
atherosclerosis, coronary heart disease (CHD), diabetes, respiratory diseases and pregnancy.
(Yamazaki et al., 2007) There is a confirmed association between periodontitis and CVD. (Ldesche,
2007) According to Rutger Persson, there is a strong relationship between periodontal infection (P.
Gingivalis) and the development of autoimmune antibodies associated with rheumatoid arthritis.
(RutgerPersson, 2012) Another study shows that cardiovascular disease and periodontitis are related

to a common factor known as oxidative stress. (Marchetti et al., 2012)

Relationship between Diabetes Mellitus type-2 and periodontitis
There is a strong relationship between hyperglycemia and periodontitis. (Preshaw et al., 2012)
Diabetes mellitus is a major risk factor for chronic periodontal disease. (Zhou et al., 2013) According

to Zhou et al., the bacterial composition in the subgingival plaque could be changed due to DM type-2.



It is well known that periodontal diseases are more common and more severe in persons with
diabetes compared to nondiabetic persons. (“Periodontal Disease,” 1993) The symptoms of
periodontal disease are considered the "sixth complication" of diabetes. (“Periodontal Disease,” 1993)
According to results of the study conducted among Pima Indians, the prevalence of periodontal disease
was much higher among patients with DM type-2 than among nondiabetic patients. The study also
showed that loss of periodontal attachment and alveolar bone started much earlier among patients with
diabetes and these patients were 15 times more likely to be totally toothless compared to nondiabetic
persons. (“Periodontal Disease,” 1993) It is shown that periodontal disease can increase the risk of
insulin resistance and can influence glycemic control. (Mealey& Oates, 2006).There is a mutual
relationship between periodontal disease and DM type-2. (Preshaw et al., 2012) Diabetes increases the
risk of developing periodontitis, whereas periodontitis can negatively influence glycemic control. In
addition, people with poor glycemic control are more at risk for periodontitis and alveolar bone loss.
(Preshaw et al., 2012)

According to a study conducted in Jordan among 164 doctors, 70% were aware of the
relationship between diabetes and oral health, but only half of them advised their diabetic patients to

consult a dentist for their oral health. (Al-Habashneh, Barghout, Humbert, Khader, &Alwaeli, 2010)

Situation in Armenia

While periodontitis is a public health problem in other countries, we do not have official data
about the prevalence of periodontitis in Armenia. One study provides data about the tendency of
increasing periodontal tissue lesions in Tavush region. This study reports that there have been a
significant number of diagnosed cases of periodontal pockets with the depth of 4-5mm among the
teenagers. (Manrikian Me. et al., 2012)

According to the World Health Organization (WHO), diabetes is a growing public health
concern in Armenia. Moreover, according to the International Diabetes Federation (IDF) estimates, the

diabetes morbidity rate is projected to increase by 0.9% annually in Armenia from 2010 to 2030.



Study Aims

This study aimed to assess the current knowledge, attitude, and practice (KAP) about
periodontitis among patients with DM Type-2 in Yerevan, and to identify the relation between self-
reported periodontitis and several potential risk factors among them. In addition, by comparing
subject’s self assessment of their own periodontal health with the results of his/her actual dental
examination, we established the validity of the periodontitis Armenian-language oral health self-report

tool.

The research questions for this study were:

e \What are the prevalence and risk factors of periodontitis among patients with DM type-2 in

Yerevan?

e \What are the KAP of the patients with DM Type-2 residing in Yerevan about prevention of

periodontitis?

e \What is the relationship between SES and the risk of developing periodontitis among patients
with DM Type-2 in Yerevan?

e |s the Armenian-language oral health self-report tool a valid measure to diagnose periodontitis?

Methods

Study design
A cross-sectional telephone-based knowledge, attitude, and practice study design was applied
to look into general knowledge, attitudes, and practices related to periodontitis and its risk factors
among patients with DM Type-2, between the ages of 18-65 years residing in Yerevan.
To assess the validity of the patients’ self-report of their oral condition, we conducted a

validation study of the oral self-assessment tool among a small sample (n~60) of patients. These



patients answered questions included in the self-assessment oral health self-report tool, and then

underwent a dental examination by a specialist (periodontist) in one of the dental clinics in Yerevan.

Study Population

The target population included patients with DM Type-2, between the ages of 18-65 years
living in Yerevan.

Participants of the dental examination were patients who visited the dentist in the study period.
Inclusion Criteria: Age from 18 to 65 years, living in Yerevan (registered in a Yerevan policlinic),
having DM Type-2, willing to participate, and being able to speak and understand Armenian.

Exclusion Criteria: Being edentulous.

Sampling strategy

We applied cluster sampling. At first we did clustering and we chose policlinics from the
different districts of the city. Our clusters were policlinics. Then we randomly selected participants
from each cluster applying random sampling technique, proportionate to the numbers of served
patients in each policlinic, and using the list of the patients with DM Type-2. The list of patients was

taken from endocrinologists.

Each participant had his/her ID number, which was constructed according to the sequential

phone interview number.

The participants of the sample for the dental examination were all the eligible patients who

have visited the dentist in the study days. Each of them had sequential visit number.



Sample size calculation

The sample size was calculated by using the formula for two sample comparison of
proportions:
N = (Zon+Zp)* * (p2(1-p)+p2(1-p2) / (p1-p2)® , n=n1=nzand N =ni + n;
where n is the required sample size for one group (when the groups are equal), z is the level of
significance, p1 is the predicted percentage of periodontitis among diabetic patients with required oral
hygiene knowledge and practices, and pz is the percentage of periodontitis among diabetic patients
with inappropriate oral hygiene knowledge and practices. For a confidence level of 95%, when a. is
0.05 (and the Zi- 4 is 1.96), and the power (1- ) is 0.8 (and Z1.3 is 0.84), and when p; is 0.47 (The
prevalence of periodontitis among patients with DM Type-2 (“Periodontal Disease,” 1993)) and pz is
0.67, as we intend to detect at least 20% difference in proportions of periodontitis between the groups
of diabetic patients with and without appropriate oral hygiene knowledge and practices, the required

sample size for one group will be:

N = (Zu2+Zp)* * (P1(1-p1)+p2(1-p2)) / (P1-p2)?
n=(1.96+0.84)2 *(0.67(1-0.67)+0.47(1-0.47))/(0.67-0.47)2= 7.84*0.47/0.04=92

N=2*92=184

Data collection

Data were collected through interviewer-administered telephone interviews. The interviewer
used a structured questionnaire. Contact information about patients with DM Type-2, were taken from
medical records of Yerevan polyclinics. The interviews were conducted during evening hours (from
6pm until 9pm) on weekdays and at any time (from 12pm until 9pm) on weekends.

Data for the validation part was collected through self-administered questionnaires. Participants

completed questionnaires before undergoing dental examination by a specialist (periodontist) in one of



the dental clinics in Yerevan. The specialist was blind to the results of the completion of oral health

self-report tool.
Study instruments

A questionnaire was constructed to address the research questions posed in this study. The
questionnaire contained Armenian language oral health self-report scale (six yes/no items), questions
on demographic characteristics, socioeconomic status, knowledge of prevention of periodontitis,
knowledge regarding risk factors of periodontits and practice in periodontitis prevention. The
questionnaire included 50 questions (Appendix1). To estimate the validity of the oral health self-report
scale for Armenian population, we did a small-scale validation study. The tool for this was the
Armenian translation of the oral health self-report scale, which is a validated instrument among large
population groups. (Khader et al., 2014) The validation study instrument gathered also information

regarding age and gender of the participants (Appendix 2).

Variables

The dependent variable for the validation study was the cut-off level for the Armenian-
language Oral health self-report scale. The independent variable was the periodontal status of patients
(presence or absence of the disease) diagnosed by a specialist and used as a gold-standard. The study
also collected data on patient’s age, gender, number of natural teeth, and diabetic status.

The dependent variable for the KAP survey was the periodontal status of patients (presence or
absence of the disease). The primary independent variables of this study were the KAP score of
patients with DM Type-2 concerning risk and preventive factors of periodontitis and their SES score.

The SES score included questions regarding PAROS registration, health insurance, family’s
general standard of living, and monthly spending. The weighting of responses to each of these items
to generate the SES score is presented in Appendix 3.

Oral hygiene knowledge score included questions measuring respondents’ practice (frequency

of cleaning teeth, frequency of changing tooth brush) and attitude (to the possibility of prevention of
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periodontitis through oral hygiene and whether smoking is harmful for dental health). The weighting
of responses to each of these items to generate a knowledge score is presented in Appendix 4.

The control variables were grouped into socio-demographic characteristics (including age,
gender, education level, marital status, and employment); characteristics related to respondent’s health
status and chronic health problems (including smell from mouth, number of natural teeth, self-rated
health, family history of periodontitis and self-reported chronic health problems), diabetes-related
characteristics (including duration of having diabetes, regularity and frequency of measuring blood
glucose level, complications connected with diabetes and frequency of preventative check-ups to
endocrinologist), and smoking-related characteristics (including current smoking, ever smoking,
duration of smoking, number of cigarettes smoked per day, and receiving doctor’s advice to quit
smoking). All the variables included in the logistic regression analysis were treated either as
dichotomous or continuous, except the frequency of cleaning teeth, for which three-level dummy

variables were created (Table 8).

Data Analysis

Data for the validation study were analyzed using SPSS 21 software. Descriptive analysis
described the main characteristics of the participants and compared these between those with and
without DM using t-test for continuous and Chi-square test for categorical variables. Using the
specialist’s diagnosis of periodontitis as a gold standard to compare with, we calculated the following
diagnostic properties for each possible cut-off level of the Armenian-language Oral health self report
scale: sensitivity (proportion of those with the periodontitis correctly identified by the test), specificity
(proportion of those without the periodontitis correctly identified by the test), positive predicative
value (proportion of those having the periodontitis of those testing positive), negative predicative value
(proportion of those not having the periodontitis from those testing negative), the Youden index J of
diagnostic efficiency (estimated as [Sensitivity +Specificity-1] at any observed score), and kappa

coefficient (K (0.5)) with its p-value. A Receiver Operating Characteristic (ROC) curve analysis
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was conducted to determine the area under the ROC curve (AUC) for the cut-off level resulting in the
highest diagnostic efficiency.

During the analysis of the KAP survey data, we did descriptive analysis to compare the
differences between the groups of those with and without probable periodontitis. Means and standard
deviations were used for continuous variables, while frequency analyses were performed for
categorical variables. T-test and chi-square tests were used for comparisons. The dependent variable
was dichotomous, so that binary logistic regression analysis was used to identify the risk factors for
developing periodontitis in the target population. We did binary logistic regression analysis to identify
variables significantly associated with periodontitis status and we used the same variables which were
statistically significant during comparison of groups with and without periodontitis. Multiple logistic
regression analysis was performed to detect associations between the dependent and independent
variables while adjusting for confounders. Covariates that were not statistically significant were
removed from the final model. The Hosmer-Lemeshow goodness-of- fit test was used to determine the
fit of all logistic regression models. Independent variables were tested for collinearity using the VIF

(Variance Inflation Factor) statistic.

Ethical considerations

The study received approval from the American University of Armenia’s Institutional Review
Board within the College of Health Sciences. Oral consent was provided by each respondent
(Appendix5, 6). The interviewer informed respondents that they can skip any question and/or
withdraw from the study at any time. Participation in this survey was voluntary and the collected data

were confidential.

Results

Descriptive statistics, Validation study



To assess the validity of the oral health self-report tool (Khader et al., 2014) used in the study,
overall 60 study participants completed the questionnaires (containing the scale) and were examined
by a specialist to confirm or reject the diagnosis of periodontitis. The refusal rate was 7.7% (5
participants). No incomplete questionnaires were collected.

Of the 60 participants, 37 (61.3%) were men and 23 (38.3%) were women. The mean age of the
participants was 46.0 years. The majority of the sample (51.7%, n=31) had more than 20 teeth. Over half
(51.7%, n=31) reported that they were diagnosed with diabetes. According to the doctor’s diagnoses, 31
(51.7%) of the participants did not have periodontitis, whereas 14 (23.3%) had severe periodontitis, 11
(18.3%) had moderate periodontitis and 4 (6.7%) had mild periodontitis. All participants having the
diagnosis regardless of its severity were considered as diseased.

Statistically significant differences were observed between the groups with and without
periodontitis. Participants with periodontitis had a mean age of 57.1 (SD=6.6), which was statistically
significantly (p=0.000) higher than the mean age of 51.2 (SD=7.4) of participants without periodontitis.
Moreover, participants with periodontitis were more likely to have diabetes than those without
periodontitis (71.4% vs. 28.1%, respectively, p=0.002).

The characteristics of the study participants are presented in Table 1.

Diagnostic accuracy of the Oral condition self-report scale

During the analyses, six cutoff values were tested (1 through 6). Table 2 presents sensitivity,
specificity, Kappa coefficient and its p-value, Youden J index, PPV, and NPV at the each cutoff value.
The sensitivity ranged from 0.21 to 0.96, whereas specificity ranged from 0.34 to 1.00. According to
the results presented in Table 2, the best cutoff value for the scale score (ranging from 0 to 6) was 3,
which had the highest sensitivity (0.82) and specificity (0.97) to detect periodontal disease. At the
same time, the cutoff score of 3 corresponded to the point of the highest Youden J index (J=0.79) and
the highest agreement after adjusting for chance agreement (K (0.5) = 0.60), whereas PPV at this point

was 0.96, and NPV 0.83.
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ROC curve analysis was used to compare the diagnostic value of the self assessment scale with
the diagnoses of the dentist, which showed that the oral health self-report tool is an excellent one to
determine periotontitis. For the cutoff score of 3, the area under the ROC curve was 0.991 (95% ClI
0.829-0.993) which is in the highest range, and indicates excellent ability of the scale to distinguish
between those with and without periodontitis.

The ROC Curve for the cutoff score of 3 for the oral condition self-report scale is presented in
the Figure 1.

Descriptive statistics, KAP Survey

A total of 326 telephone calls were made to reach the required number of complete interviews,
which yielded 184 (56.4%) complete interviews. Of the remaining, 79 (24.2%) phone numbers were
incorrect, 13 (3.9%) patients refused to participate, one had died before being contacted and 49
(15.0%) were toothless and ineligible to participate in the study (Figure 2). The refusal rate was 6.7%
(13 participants).

The prevalence rate of periodontitis in the study population was 121 (65.8%). We came up with
this percentage by considering as diseased those participants who had a score of 3 or more at the Oral
condition self-report scale.

The majority of the sample was female. Out of 184 participants 63 (34.2%) were men and 121
(65.8%) were women. The mean age of the participants was 57.0 years. Among participants of the
survey, 142 (77.2%) were married, 57 (31.0%) had a university education, 75 (40.7%) completed school
and 52 (28.3%) received professional technical education (Table 3). Among participants of the study,
46 (25.0%) had more than 20 teeth, whereas 135 (75%) had less than 20 teeth. Fifty participants (27.2%)
reported that their family members had periodontitis (Table 4). About 89 (48.4%) of the participants
reported that they had high blood pressure, 52 (28.3%) had heart disease, 73 (39.7%) had eye/vision
problems, and 42 (22.8%) reported no chronic health problems other than diabetes (Table 4). The
majority of the participants (178 or 96.7%) controlled their blood glucose level regularly, and 51 (27.7%)

participants reported having complications of diabetes (Table 5). The majority (121 participants or
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65.8%) did not use interdental aids, 57 (31%) rinsed their mouth after eating, 68 (37%) used a
mouthwash, 150 (81.5%) did not make preventative visits to dentist, 108 (58.7%) agreed that smoking
is harmful for dental health, 119 (64.7%) agreed that oral hygiene can prevent gum problems (Table 6).
Among the participants, 63 (34.2%) ever smoked tobacco, whereas 24 (13 %) were current smokers
(Table 7).Fifty (27.2%) of the study participants were employed, 19 (10.3%) had health insurance, 42
(22.8%) rated their general standard of living as substantially below average, 38 (20.7%) as a little below
average, 98 (53.3%) as average and only 6 (3.2%) as above average (Table 3).

In our study population, between the groups with and without periodontitis we did not find any
relation between the SES score and the risk of developing periodontitis.

The KAP score was also not different between the groups with and without periodontitis (1.56
vs. 1.75, respectively, p=0.171).

Statistically significant differences between the groups with and without periodontitis were
observed in the mean number of chronic health problems (other than diabetes). Participants with
periodontitis were more likely to have chronic health problems (other than diabetes) than those without
periodontitis (2.31 vs. 1.58, respectively, p=0.002). Participants with periodontitis were more likely to
have smell from mouth than those without (55.9 % vs. 22.2 %, respectively, p=0.000), also
participants with periodontitis were more likely to have heart disease than those without (33.9% vs.
17.5 %, respectively, p=0.019). Participants with periodontitis reported cleaning teeth more frequently
than those without the disease (34.0% in the periodontitis group reported cleaning teeth twice a day or
more frequently, while 54.3% in the group without periodontitis, p=0.016).

There were statistically significant differences in using of mouthwash (45.5 % in the group
with periodontitis vs. 20.6 % in the group without periodontitis, p=0.001) and in making preventive
visits to dentist (73.6 % in the group with periodontitis vs. 50.8 % in the group without periodontitis,
p=0.003). Participants with and without periodontitis were different in not having chronic health

problems (17.4 % vs. 33.3 %, respectively, p=0.014).

12



Marginally significant difference was observed between the groups with and without
periodontitis in cleaning of teeth (83.5 % cleaned teeth in the group with periodontitis vs. 93.7 % in the
group without periodontitis, p<0.052). Also, there was marginally significant difference in the use of
interdental aids (30.1 % used interdental aids in the group with periodontitis vs. 16.9 % in the group
without periodontitis, p=0.064). Participants with periodontitis were more likely to have complications

connected with diabetes than those without (32.2 % vs. 19.0 %, respectively, p=0.058).

Regression Analysis

The results of binary logistic regression analysis between periodontal status and selected
independent variables are presented in Table 8 using odds ratios (OR) and p-values. Binary logistic
regression was used to identify the risk factors for developing periodontitis in the target population.

We included in the regression analyses all the variables that were different between the groups
with and without periodontitis at the significance level of p<0.25. All these variables maintained the
extent of the significance and the direction of their relation to the outcome of periodontitis status during
the bivariate logistic regression analyses.

Multivariate logistic regression analysis was performed to detect the associations between the
dependent and independent variables while adjusting for confounders. During the process of model
fitting, covariates that lost their significance in the multivariate analysis were gradually removed from
the model. After trying a number of different combinations of variables, the preference was given to
two final models. Both models revealed statistically significant independent relationship between
cleaning teeth and periodontitis status with dose-response relation — more frequent cleaning of teeth
was associated with better protection against periodontitis (Table 9). The first model included also the
number of reported chronic conditions a respondent suffers from and the presence of diabetic
complications (marginally significant), both positively associated with the periodontitis status. The

model indicated that those who never clean teeth have over 5 times higher chance of developing
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periodontitis, and those who clean teeth once a day have almost two times higher chance of it
compared to those who clean teeth twice a day or more frequently.

The second model provided in Appendix 7 contained two more variables that were omitted
from the first model (having smell from mouth and using mouth wash), as having smell from mouth
was considered to be a possible sign of periodontitis, while using mouth wash— a treatment of it, thus
these variables could not be treated as risk factors. Nevertheless, in the model containing these
variables, cleaning teeth still remained significantly related to the periodontitis status with dose-
response association. The number of chronic diseases also remained significant in this model, with
each additional chronic disease increasing the chance of periodontitis by over 30%. The variables of
having the smell from mouth and using mouthwash were highly positively associated with the

outcome. The analysis found no multicollinearity within our covariates.

Discussion

The findings in this study support that oral condition self-report tool is a valid measure to
diagnose periodontitis using a scale score three or more as indicative for the disease. This finding is
consistent with the results presented by the Khaddar and colleagues. (Khader et al., 2014) In the
validation study sample, those diagnosed with periodontitis were older and suffered from diabetes more
frequently in terms of age and diabetes status. Other studies have shown similar findings, Zhouand and
colleagues have shown that DM is a major risk factor for chronic periodontal disease. (Zhouand et al.,
2013) Petersen and colleagues have shown that one of the risk factors of the periodontitis is age.
(Petersen & Ogawa, 2005)

The cross-sectional study found that the prevalence of periodontitis among the study participants
with DM Type-2 is 65.8%. According to the Marchetti et al., in the United States the prevalence of

periodontitis varies from 30% to 50% among different population groups. (Marchetti et al., 2012)
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Another finding of this study is the dose-response relationship between cleaning teeth and
periodontitis. This finding is consistent with the study indicating that the lack of oral hygiene is one of
the major risk factors for developing periodontitis. (Petersen & Ogawa, 2005)

Another finding of this study is the association between the number of chronic diseases and the
risk of developing periodontitis. This finding is consistent with the results discussed by Yamazaki et al.
(2007).

Although several studies suggested that SES is one of the risk factors for developing periodontitis
(Borrell, Burt, Neighbors, & Taylor, 2008), we did not find a relation between SES and periodontitis
status among our study population. A probable explanation for this could be that the population we
studied was similarly poor and, therefore, there was no considerable variability in the SES score in our
sample.

According to our findings, although there was association between the frequency of cleaning
teeth and the risk of developing periodontitis, there was lack of association between the knowledge

score on oral hygiene and the risk of developing periodontitis.

Strengths and limitations of the study

To our knowledge, this is the first study, which explored the prevalence of periodontitis among
DM patients in Yerevan and studied its possible risk factors, including the relation between oral
hygiene practice and knowledge and oral health status. Also, this study validated the Armenian-
language oral hygiene self-assessment tool among Armenian population using medical diagnosis as a
gold standard. The study had enough power to identify some independent determinants of the
periodontitis status among the study population, with important practical implications.

The study, however, had limited generalizability for the entire country and other population
groups, because our study population was specific - patients with DM Type-2 residing in Yerevan.
Another limitation of the study was the possible underestimation of the prevalence of the periodontitis

in our sample, because we excluded those who were teeth less, whereas the reason of being teeth less
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could be periodontitis. There were 49 (15.0%) participants among 326 contacted who were not eligible

to participate in the study due to being teeth less.

Conclusion and Recommendations

This study explored the relation between the KAP on oral hygiene and periodontitis status
among patients with Diabetes Mellitus Type-2 residing in Yerevan. The most important finding of the
study was that it found independent dose-response relation between the frequency of cleaning teeth
and oral health, a phenomenon which has broad practical implications. The main recommendation that
could be derived from this finding is cleaning teeth at least twice a day as a preventive measure against
periodontitis. This practice was shown to be effective even in the group of population at a higher risk
for this condition because of suffering from DM. Based on this study, prevention and timely treatment
of other chronic health conditions could also be recommended to reduce the chance of developing
periodontitis.

Finally, this is the first validation study of the Armenian-language oral hygiene self-assessment
tool conducted in Armenia, which demonstrated that this tool could be a good instrument to screen the

periodontitis status in our population using a cut off score of three.
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TABLES

Tablel. Characteristics of participants of the oral condition self-report scale validation study (n=60)

Variables With Without p-value* Total %,
Periodon- periodontitis mean
titis

Gender: Male,% 67.9 56.3 430 61.3
Female,% 32.1 43.8 38.3
Age, mean(SD) 51.2 (7.4) 41.4 (11.8) .000 46.0 (11.1)

Number of natural teeth: 234
Less than 10,% 32.1 28.1 30.0
From 10 to 20,% 28.6 94 18.3
More than 20,% 39.3 62.5 51.7
Diabetic status, % 71.4 28.1 .002 48.3

“ Exact sig. (2-sided)
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Table2. Diagnostic characteristics of the periodontitis self- assessment tool at different cutoff scores
(with clinical diagnosis of periodontitis taken as gold standard)

Cutoff Sensitivity Specificity Youden J Kappa P-value Predictive Predictive

score (0.5) Positive  Negative
Value Value

(PPV) (NPV)

1 0.96 0.34 0.30 0.29 .003 0.57 0.92

2 0.86 0.69 0.55 0.54 .000 0.71 0.85

3 0.32 0.97 0.79 0.80 -000 0.96 0.36

4 0.71 1,0 0.71 0.73 .000 1.0 0.80

5 0.43 1.0 0.43 0.44 .000 1.0 0.67

6 0.21 1.0 0.21 0.26 .006 1.0 0.59
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Table3. Distribution of socio-demographic characteristics among respondents with and without
periodontitis among patients with type 2 diabetes served by Yerevan clinics, 2015

Characteristics N With Without p- Total
Periodon- Periodon- valu %,
titis titis e* mean
(n=92) (n=92)
Gender: Male,% 184 34.7 33.3 .852 65.8
Female,% 65.3 66.7 34.2
Age, mean (SD) 184 56.92(5.96) 57.17(6.64) .790 57.01
Marital status: Married,% 184 777 76.2 479 77.2
Separated/Divorced,% 4.1 9.5 6.0
Widowed,% 13.2 11.1 12.5
Single,% 5.0 3.2 4.3
Level of education:
School (less than 10 years),% 184 5.0 6.3 477 54
School (10 years),% 37.2 31.7 35.3
Professional technical education 24.8 34.9 28.3
(10-13years),%
Institute/University,% 33.1 27.0 31.0
Number of people living in family, mean (SD) 184 4.12 (1.96) 410 (1.59) .943 411
Number of children, mean(SD) 183 2.18 (1.08) 2.25(0.97) .627 2.20
Employment, % 184 28.1 254 730 27.2
Number of employed in household, mean (SD) 183 1.31 (1.01) 1.39(1.08) .651 1.34
PAROS registration,% 184 12.4 79 458 10.9
Family’s general standard of living:
Substantially below average,% 184 23.1 22.2 501 22.8
A little below average,% 19.8 22.2 20.7
Average,% 52.1 55.6 53.3
Little above average,% 4.1 0.0 2.7
Substantially above average,% 0.8 0.0 0.5
Monthly spending:
Less than 50,000 AMD ,% 149 8.1 120 .151 9.4
From 51,000 to 100,000 AMD,% 32.3 16.0 26.8
From 101,000 to 200,000 AMD,% 33.3 50.0 38.9
From 201,000 to 300,000 AMD,% 23.2 18.0 21.5
Above 301,000 AMD,% 3.0 4.0 3.4
Health insurance, % 180 8.3 14.3 .203 10.3
Socio- economic status score SES® 147 8.45 (3.26) 8.44 (2.91) .976 8.45

mean,(SD)**

* Exact sig. (2-sided), SSES score includes questions regarding PAROS registration, health
insurance,family’s general standard of living, and monthly spending.
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Table4. Distribution of characteristics related to health status and chronic health problems among
respondents with and without periodontitis among patients with type 2 diabetes served by Yerevan
clinics, 2015

Characteristics N Periodontitis Without p- Total

(n=92) Periodon- value %,

titis *  mean

(n=92)

Health status: Excellent,% 184 0.8 3.2 135 1.6

Very good,% 2.5 1.6 2.2

Good,% 37.2 54.0 42.9

Fair,% 28.1 17.5 24.5

Poor, % 31.4 23.8 28.8

Smell from mouth,% 184 55.9 22.2 .000 44.2
Number of natural teeth:

Less than 10,% 183 41.7 22.2 .030 35.0

From 10 to 20,% 36.7 46.0 39.9

More than 20,% 21.7 317 25.1

Family history of periodontitis,% 184 31.4 19.0 074 27.2

High blood pressure,% 184 52.1 41.3 164 48.4

Heart disease,% 184 33.9 175 019 28.3

Lung disease(including asthma),% 184 5.0 1.6 257 3.8

Stomach/intestine disease,% 184 8.3 4.8 379 7.1

Cancer, % 184 0.8 1.6 .637 1.1

Eye/vision problems,% 184 43.8 31.7 113 39.7

Kidney problems,% 184 9.9 7.9 .660 9.2

Problem with joints/bones,% 184 38.8 31.7 .342 36.4

Thyroid enlargement,% 184 89.3 95.2 172 8.7

Do not have chronic health problems, % 184 17.4 33.3 014 22.8

Number of chronic health problems (other than 184 2.31 (1.46) 1.58 (1.42) .002 2.06
diabetes), mean (SD)

* Exact sig. (2-sided)
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Tableb. Distribution of diabetes-related characteristics among respondents with and without
periodontitis among patients with type 2 diabetes served by Yerevan clinics, 2015

Characteristics N  Periodontitis  Without p- Total

(n=92) Periodon- value %,

titis *  mean

(n=92)

Duration of having diabetes(years), mean (SD) 184 6.55 (4.25) 5.83 (3.63) 253 6.31

Regularly measuring blood glucose,% 184 96.7 96.8 962 96.7
Frequency of measuring blood glucose:

Once a week or less,% 184 42.2 35.0 748 39.7

More than once a week,% 57.8 65.0 60.3

Complications connected with diabetes,% 184 32.2 19.0 .058 27.7

Frequency of preventative check-ups to
endocrinologist:

Once in 3 months or more frequently,% 184 81.0 73.0 13 78.3
Once in 3-6 months,% 2.5 3.2 3 2.7
Once in 6-12 months,% 1.7 6.3 3.3
Once a year or rarely,% 0.0 3.2 1.1
Never,% 14.9 14.3 14.7

* Exact sig. (2-sided)
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Table6. Knowledge about prevention of periodontitis and oral hygiene

Characteristics N  Periodontitis  Without p- Total
(n=92) Periodon- value %,
titis *  mean
(n=92)
Cleaning of teeth,% 184 83.5 93.7 .052 88.0
Frequency of cleaning teeth:
Occasionally,% 162 6.8 0.0 016 15.8
Once daily,% 59.2 45.8 47.8
Twice daily,% 22.3 42.4 26.1
More than twice daily,% 11.7 11.9 10.3
Frequency of changing tooth brush:
Once in 3 months or more frequently,% 162 214 23.7 961 19.6
Once in 3-6 months,% 15.5 18.6 14.7
Once in 6-12 months,% 11.7 11.9 10.3
Once a year or rarely,% 10.7 8.5 8.7
When useless/Never,% 40.8 37.3 46.7
Use of interdental aids,% 162 30.1 16.9 .064 25.3
Cleaning of tongue,% 184 24.8 20.6 527 23.4
Rinsing mouth after eating,% 184 33.9 25.4 237 31.0
Using of mouth- wash,% 184 45.5 20.6 .001 37.0
Don’t make preventative visits to dentist,% 184 73.6 50.8 .003 63.0
“Oral hygiene prevents periodontitis”:
Agree, % 184 62.0 69.8 290 64.7
Disagree, % 38.0 30.2 35.3
“Smoking is harmful for dental health™:
Strongly agree,% 184 36.4 444 .730 39.1
Agree,% 19.8 19.0 19.6
Neither agree nor disagree,% 37.2 30.2 34.8
Disagree,% 6.6 53 6.5
Strongly disagree,%
Oral hygiene knowledge score, mean (SD)* 162 1.56 (0.83) 1.75 (0.85) 171 1.6

* Exact sig. (2-sided)

kOral hygiene knowledge score combines responses to the following items: frequency of cleaning
teeth, frequency of changing tooth brush, attitude to the prevention of periodontitis through oral
hygiene and harmful effect of smoking for dental health.
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Table7.Distribution of smoking status -related characteristics among respondents with and without
periodontitis among patients with type 2 diabetes in Yerevan, 2015

Characteristics N Periodontitis Without p-  Total
(n=92) Periodontitis value
(n=92) *

Current smoker,% 59 43.9 33.3 447 40.7
Ever smoked, % 184 355 31.7 607 342
Duration of smoking daily(years), 59 26.98 (12.12) 24.28 (12.9) 443 26.2
mean(SD)

Number of cigarettes per day, 25 21.47 (11.91) 17.83(8.49) 497 20.6
mean(SD)

Doctor advised to quit smoking,% 25 89.5 83.3 .687  88.0
Endocrinologist advised to pay more

attention on dental and/or gum health: 184 22.3 23.8 819 2238
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Table8. Binary logistic regression between dependent variable -periodontitis status and selected
independent variables

Variables Odds Ratio P-value
Exact Sig.
Perceived poor/fair health versus good health 0.48 .020
Number of teeth: less than 10 2.75 017
from 10-20 1.17 .686
more than 20 1
Family history of diabetes 1.95 077
High blood pressure 1.55 165
Heart disease 2.42 021
Lung disease(including asthma) 3.24 .282
Eye/vision problems 1.67 114
Duration of having diabetes (years) 1.05 253
Number of chronic diseases (other than diabetes) 0.42 016
Complications of diabetes 2.02 .061
Thyroid enlargement 1.92 .000
Usually cleaning teeth 0.42 016
Cleaning of teeth: ~ Never 5.72 .003
Once a day 2.06 031
Twice a day or more 1
Use of interdental aids 2.11 .067
Rinsing of mouth after eating 1.50 239
Using of mouth- wash 3.20 .001
Smell from mouth 4.44 .000
Health insurance 0.54 .208
Don’t making preventative visits to dentist 1.92 .000
Preventative check-ups to endocrinologist: 1.57 215
Once in 3 months or less
Once in 3-6 months or more 1
Oral health knowledge score 0.77 172
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Tabl9. Logistic regression model of determinants of periodontitis among Yerevan residents with type
2 diabetes mellitus, 2015

(Pseudo R2=0.102, Hosmer & Lemeshow test p=0.126)

OR 95.0% CI for OR  p-value
Lower Upper
Number of chronic diseases* 1.3 1.1 1.7 .018
Diabetic Complications 1.9 0.9 4.2 .097
Cleaning teeth: Never 5.4 1.6 17.6 .006
Once a day 1.9 0.9 3.8 .063
Twice a day or more 1.0

*Qther than diabetes
OR, Odds Ratio
ClI, Confidence interval
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FIGURES

Figur.1 ROC Curve for self-reported validation scale
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Area Under the ROC Curve = 0.991 (95% CI: 0.829; 0.993)
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Figure.2 Flowchart of participants

Total number of calls

326
\ 4
Completed Number of 1 Died before Not eligible 49 Wrong numbers
interviews 184 being contacted
refusals 13 79
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APPENDICES

Appendix 1

Questionnaire for the survey: English and Armenian versions

American University of Armenia

Periodontitis Knowledge, Attitudes, and Practices

Among Patients with Diabetes Mellitus (DM) Type-2, in Yerevan, Armenia

Questionnaire

Demographic Information

Date / /

Starting time

1. Gender: (/1. Male
[12. Female

2. How old are you (completed years)?
3. How would you describe your health in the last 30 days?

11. Excellent
[12. Very good
13. Good

4. Fair

5. Poor

4. How many of your natural teeth are remaining?
11. None
2. Less than 10
3. From 10 to 20
14.More than 20
188.Not sure/refused

Self-reported periodontal status

Please, answer the following questions about your gums’ health:

5. In your opinion do you have periodontal disease or gum
disease?

01.Yes

2. No
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6. Have you ever been told by a dentist that you have periodontal | [11.Yes 2. No
/ gum disease with loss of bone mass?

7. Do you find any area of your gums redder than normal? [11.Yes 2. No

8. Do any of your teeth feel loose? [11.Yes 2. No

9. Does food get caught in your teeth? [11.Yes 2. No

10. Do you notice that your teeth getting longer? 11.Yes [2.No

11. Do your family members have periodontal disease?

[11.Yes
[12.No

12. Please indicate any chronic health problem(s) that you presently have (other than diabetes).

(Mention all that apply)

a) High blood pressure
b) Heart disease

c) Lung disease(including asthma)
d) Stomach/intestine disease
e) Cancer

f) Eyelvision problems

g) Kidney problems

h) Problem with joints/bones
i) Other problems(describe)

j) No chronic health problems

Questions related with diabetes status

13. When were you told you had diabetes? /
Month Year
14. Do you currently receive insulin? T1.Yes
12 .No
15. Do you control your blood glucose level regularly? 1.Yes
712 .No

16. If yes, how often?

[J1.0ne/more times per day
[12.Several times a week
13 .0Once a week

(14 .Several times a month
[15.0nce a month

(16 .Once in several months
17 .Once a year

18 .Less than once a year
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17. Have you ever had any complications of diabetes?

[1.Yes
[12.No

18. If yes, please, specify what complications:

19. How often do you make any preventative check-ups to
endocrinologist?

111.0nce in 3 months or
more frequently— Go to
question21

(12 .0nce in 3-6 months—
Go to question21

113 .0nce in 6-12 months—
Go to question21

14 .0Once a year or rarely—
Go to question21

(5 .Never

20. Why you do not go to endocrinologist? (Mark all that apply)

(1. I cannot afford it
[J2.1 do not have time
(13 .1 do not trust
endocrinologists
[J4.0ther reasons

Knowledge about prevention of periodontitis and oral hygiene

21. Do you clean your teeth?

T1.Yes
2. No— Go to question25

22. How often do you clean your teeth?

711.0ccasionally
712.0nce daily

[13.Twice daily

[14.More than twice daily

23. How often do you change your tooth brush?

[11.0nce in 3 months or
more frequently
12.0nce in 3-6 months
[13.0nce in 6-12 months
[14.0nce a year or rarely
[5.When useless/Never

24. Do you use any of these interdental aids?

[11.Floss
[12.Interdental brush
13.Wooden toothpick

25. Do you clean your tongue?

[11.Yes
[12.No
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26. Do you rinse your mouth after eating? 11.Yes
'12.No

27. Do you use a mouth-wash? 11.Yes
712 .No

28. Have you or your family members ever noticed smell from 11.Yes
your mouth? 12.No

[1.88Don’t know/not sure

Smoking status

29. Have you ever smoked tobacco daily?

11.Yes
12.No—Go to question 35

30. Do you currently smoke tobacco?

11.Yes— Go to question 32
12.No

31. How much time has passed since you have quit smoking?

Months Years—Go fo

question 34
32. How many cigarettes on average do you smoke per day?
33. During any visit to a doctor in the past 6 months, were you [11.Yes
advised to quit smoking? [12.No

34. Overall how many years have you smoked daily?

35. Please tell if you agree that smoking is harmful for dental
health?

11.Strongly agree
2. Agree

13. Neither agree nor
disagree

[14.Disagree

5. Strongly disagree

Dental accessibility

36. Has your endocrinologist ever told you that you have to pay
more attention to your dental and/or gum health?

[1.Yes
[12.No

37. How often do you make any preventive visits to dentist?

711.0nce in 3 months or
more frequently— Go to
question39

[12.0nce in 3-6 months—
Go to question39

13. Once in 6-12 months—
Go to question39
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[14.0nce a year or rarely
months— Go to question39
[15.Never

38.

Why you do not go to a dentist? (Mark all that apply)

(1. I cannot afford it

[12. 1 do not have time
[13. 1 do not trust dentists
[J4.1 afraid dentists

(5. Other reasons

39. Do you agree that oral hygiene can prevent gum problems? [1.Yes
(12.No

40. Do you have health insurance? 1.Yes
112.No

41. If yes, does it cover dental care? 11.Yes
[12.No

Socio-demographic guestions

42. What is your marital status? "11.Married
[12.Separated/Divorced
113.Widowed
[14.Single

43. Indicate the highest level of education that you have received? | 711.School (less than 10
years)
712.School (10 years)
13.Professional technical
education (10-13years)
(4. Institute/University

44. How many people live in your family? (include yourself)

45. How many children do you have?

46. Are you employed or student (Consider as employment also 11.Yes

self-employment, farming, and seasonal/migrant work)? 12.No
47. 1s your family registered in a family poverty benefit program [1.Yes
(e.g. PAROS)? 712.No

48.

How many members of your household including yourself are
currently employed, including self-employment, farming, and
seasonal/migrant work?

49.

How would you rate your family’s general standard of living?

[11.Substantially below
average
(12.A little below average
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"13.Average

14 Little above average
15.Substantially above
average

50. On average, how much money does your family spend
monthly?

[11.Less than 50,000 AMD

[J2.From 51,000 to 100,000
AMD

[13.From 101,000 to
200,000 AMD

[14.From 201,000 to
300,000 AMD

[J5.Above 301,000 AMD
[188. Don’t know/ I refuse
to respond

Thank you for your participation!!! Interview end time .
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13.10-hg 20
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38



11. 2bp punnwithph wbnuduphg nph}lgkn Ukln nith wwpnyntwnhw:
11.Ujn 2.0
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Cunphwluynipinib vwubwlignipiul hudwp:

Zupguqpnuygh wjupnp

42



Appendix 2

Questionnaire for the validation: English and Armenian versions
American University of Armenia

Periodontal status: Self-administered
Date / /

Visit number _

The AUA School of Public Health is conducting a study to validate a self-assessment tool for oral
health condition. Please, complete this short form before undergoing oral examination. Your
participation is voluntary and the information you will provide will be confidential.

Thanks a lot for your help!

Please, carefully read each question and the possible responses. Choose the option that best
represents your response and check (v/) the box next to the option number.

1. Yourgender: (1. Male
(2. Female

2. How old are you (completed years)?

3. How many of your natural teeth are remaining?
1. None

2. Less than 10
3. From 10 to 20
4. More than 20
5. Not sure/refused

4. Please indicate if you were diagnosed with diabetes? [J1. Yes
2. No

5. Please, answer the following questions about your gums’ health:

1. Inyour opinion do you have periodontal disease or gum 11Yes 712 No
disease?
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2. Have you ever been told by a dentist that you have [11Yes 12 No
periodontal / gum disease with loss of bone mass?

3. Do you find any area of your gums redder than normal? 11Yes 112 No

4. Do any of your teeth feel loose? 11Yes 12 No

5.  Does food get caught in your teeth? 11Yes 2 No

6. Do you notice that your teeth getting longer? 1Yes 2 No

Thank you for your time!

The clinicaldiagnosis ofthe presence ofperiodontitis
(To be filled in by the doctor)

1. Isthere periodontitis ? 1. Yes
2. No

2. If yes, the severity of it
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Ujgtinipjut hwdwpp
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Yhuhjulwi wjpnnpnonid ywpnpnunhwh wnjuynipjui dwuhh
(tpugynid L pdzf nnufg).

1. Mwpnynuwnhwn. 11.Unluk 2. Unlw sk

2. Eplwrlw k, Swipnipjul wumnmhdwip.
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Appendix 3: Socio- economic status score with the values 0 through 4 for the ordinal response scale

PAROS registration: Yes
No

w O

w

Health insurance: Yes
No 0

Family’s general standard of living:
Substantially below average
A little below average
Average
Little above average
Substantially above average
Monthly spending:
Less than 50,000 AMD
From 51,000 to 100,000 AMD
From 101,000 to 200,000 AMD
From 201,000 to 300,000 AMD
Above 301,000 AMD

A~ wbNDPEF O

A wWNPEFO
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Appendix 4: Oral hygiene knowledge score, with the values 0 through 1 for the ordinal response
scale

Frequency of cleaning teeth:
Occasionally 0
Once daily 0.5
Twice daily 1
More than twice daily 0.5

Frequency of changing tooth brush:
Once in 3 months or more frequently
Once in 3-6 months
Once in 6-12 months
Once a year or rarely
When useless/Never

[N e Nl

“Oral hygiene prevents periodontitis”:
Agree
Disagree

o

“Smoking is harmful for dental health”:
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree

OO ORFr K
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Appendix 5
Consent form for the survey: English and Armenian versions

American University of Armenia
School of Public Health
Institutional Review Board #1/Committee on Human Research

Consent form

Periodontitis Knowledge, Attitudes, and PracticesamongPatients with Diabetes Mellitus (DM)

Type-2 inYerevan, Armenia

Hello, my name is Margarita Khachatryan. | am a pharmacist and a graduate student in the School of
Public Health at the American University of Armenia. The AUA School of Public Health is conducting
a study to investigate knowledge, attitudes and practices regarding periodontits among patientswith
Diabetes Mellitus (DM) Type-2. The research is being conducting among patients who are registered
in Yerevan outpatient clinics.

You have been selected to participate in this study randomly, among the patients with diabetes who are
registered in your clinic.

If you are willing to participate, 1 will ask you several questions regarding your health, periodontits,
and oral hygiene. The interview will last no more than 15 minutes.

Your participation in the study is voluntary. You may refuse to answer any question you think is
inappropriate and even stop the interview at any moment you want.

You can ask any questions you may have about this research study.

Your participation in the study poses no risk for you. The information obtained from you is

important for the study. There is no direct benefit from the participation in this interview, but

your participation in this study will help to understand how to improve medical care for periodontal
disease.

The information you provide is fully confidential and will be used only for the study. Your name

will not appear on the questionnaire. Only general findings will be presented in the report. Your
contact information will be destroyed upon completion of data collection. If you have more

questions about this study, you can contact Dr. VVarduhi Petrosyan, the Associate Dean of the

School of Public Health at AUA calling 060 612592 or you can contact the co-Investigator Dr. Anahit

Demirchyan at 060612562.

If you feel you have not been treated fairly or think you have been hurt by joining this study,
please contact Dr. Kristina Akopyan, AUA Human Subjects Administrator at 060 61 25 61.

If you consent to participate, we can start.
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Zuyuwunwith Udkphljjut Zudwjuuput

Zuupuyhtt wpnnowwwhnipjut pudh
Ghunwhbtnwugnuuljut Ephjuihphy 1 hwudtwdnnny
Ppwuqtl hwdwdwjimghp

[l-nhwh swpwpuihtt phwpbnny hhwugubph® wwpnynunhwnh juithowpgdu
Jtpwpkpju) ghwnbjhputph, Unntgnudutph b Jupybjultpyh dwuht

Puipl Qkq, tu Uupquphinnu vwswnpjuit bd: Gu ghinugbn bl b Zujuunwth wdkphljju
hudwjuwpwith wnnpowywhnipjut twghunpuwnnipuh wwpunulju Ynipuh ntuwbng:
Zujuunwith wdkphyut hwdwjuwpwih hwtpujhtt wennewwywhnipjub dwlnnbtnt
hpwwtwgunid £ hbnnwgnunmipnit, nph tyuwnwli £ puguwhwynb) 2—pn nhwh
gupwpujhti huwptinny hhywinubph ghintihputipp, Jupdtjultpyp b dnintgnudukpp
wupnnnuwnhwn hhjwiunmpjub Jepwpbpyug: Zblnwgnunnipniip wigugynid £ Gpluwatih
wdpniyuwnnp Y hthuubpnid gpuigug hhquunubph opowtnid: dnip pinpyby Ep
dwutwlghint wyju htnwgnuunmipjuip wunwhwlwinpb™ 2tp ynjhYhuhjuynid
qputgdws swpwpuwjhtt phwptnnny hhywunutph gnigujhg: et tnip hwdwdwju tp
dwutiwlgl) wyu hbnnwgnuumipjup, Yjuugpkh wunwuhiwt) dh puwth hwupgtnh
wupnyniunhwn hhquunmpju b piputh junnnsh hhghktwgh Jepupkpyuy: Zupguqpnygp
Yunlh nswydbih pwtt 15pnuyk:

Qbp dwutwmljgnipiniut wju hblnwgnunnipjuip judwynp k: Fnip hpwynitp niubp
syyuunwupuwil) npuk hwpgh, Epb skip guujutnud, jud gutjugus yuhh nunuptgubp
hwupgwqpnygp: nip Jupnn tp hupgkp tmw) hknmwgnunnipjut ykpupkpyuy: 2p
dwutiwljgnipjniit wyu hbnnwgnunipjutp nplt Jurnwtg sh tipuyugunid 2tq hwdwp:

Qbtp mpudwunpusd njujubpp jupbnp o hblnwgnunipjut hwdwp: Uju hwpguqpniyght
Qtp ywmutwljgnipintup sh kupunpnid npbk ninnujh ogniwn bp hwdwp, puyg kp
wuwwnwupiwbtbpp Joquktu hwuljwbwy, pk hsybu Yupkih £ puptjuwyt] wupnpnunhwnp
Jutpuwupgbjnidt nt pnidnudp Zujuwunwinud: QEp npudwunpus nknkynipniuttpp
qunuuh Juyuwhytul jogunugnpsytt vhuytt hEnmwgnunipjut tyyuwnulny: Uju hupgnidu
wlwlntt £ Qbp wuntup sh Eplwnt hwpguptpphlh ypu ud npbk wypntn: Uhuyt
punhwipugdws wpnyniupubpkt ubkpjuyugybint hEnwgnunnipjut qEynygnud: tp
htnwinuwhwdwpp Ynsusmgyh nndjujubph hwjwpwgpnidhg wadhowytu htwnn:
ZEnmwgnuinipjut hbwn juuyydws hupgkp nitubuwnt nhypnid Inip fupnn bp quuquhwpby
Zujyuunnuth wdkphljjut hwdwjuwpwth hwpwjhtt wpnpewywhnipjutt puljniyntnh
thnpunkljut Yupnnihh MEknpnujwiht 060 612592 htnwunuwhwdwpny fud Jupnn bp fuy
hwunwnk] hbnwgnuunipjui hwdwlupgnnh Ghwhhn Yedhpduih htin, 060612562
htinwpinuwhwdwpny: Eph qununidtp, np 2kq hkwn wiwpnuwpwugh Gu Jupdt) jud
dnwénidtp, np hilnwgnunipjuip dwubiwljgnipiniup Juwu E hwugpty 2kq, fupnn Ep
quiiquhwpt) 2U.Z Ephluyh hwtdtwdnnniyh pupunniqup £phunhtiw Zulynpyuitht 060
612561 htnwhinuwhwdwpny: Gplk hwdwdwjt bp, upnn Gup uljuby:
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Appendix 6

Consent form for the validation: English and Armenian versions

American University of Armenia
School of Public Health
Institutional Review Board #1/Committee on Human Research

Consent form

Periodontal status

The AUA School of Public Health is conducting a study to validate a self-assessment tool for
oral health condition. The research is being conducting among patients who are visiting this dental
clinic during study days.

You have been selected to participate in this study randomly, among the patients of this clinic.

If you are willing to participate, please, complete this short form before undergoing oral examination.
It will take from you no more than 15 minutes.

Your participation in the study is voluntary. You may refuse to answer any question you think is
inappropriate and even stopat any moment you want.
You can ask any questions you may have about this research study.
Your participation in the study poses no risk for you. The information obtained from you is

Important for the study. There is no direct benefit from the participation in this study, but
Your participation in this study will help to understand how to improve medical care for periodontal
disease.
The information you provide is fully confidential and will be used only for the study. Your name
will not appear on the questionnaire. Only general findings will be presented in the report.

If you have more questions about this study, you can contact Dr. Varduhi Petrosyan, the Associate
Dean of the School of Public Health at AUA calling 060 612592 or you can contact the co-Investigator
Dr. Anahit Demirchyan at 060612562.

If you feel you have not been treated fairly or think you have been hurt by joining this study,
please contact Dr. Kristina Akopyan, AUA Human Subjects Administrator at 060 61 25 61.

If you consent to participate, we can start.
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Zuyuunwth Udkphjjut Zudwjuuput
Zwupuwyht wpnnowwwhnipjub pudhu
Ghunwhbwnwgqnuuljut Ephljujhphy 1 hwidtwdnnny
Ppwuqtl hwdwdwjimghp

NMwpnynunhwnh wjuwnnpnymd

Zujuunwith wdkphljut hwdwjuwpwih hwtipuhtt wenpewywhnipjut dulnijntnt
hpwywbwgunid £ hbnnugnunmipnit, nph tyquwnwy £ wwupgb) junbph wnnnonipjut
huptwquuwhwwndwt hwpguowunph whunwihnipniup:

ZEnwugnuinipiniip wigjugynid £ njju wmnuduwpniyjduput wygkinng hhuunukph
opowtnid: tnip ptunpyby Ep dwubwlglnt wju hbnwgnunipjuip yunwhwlwinpk®
n]ju] wnwudtwpnydupwt wyghinn hhywunubph opowtinid: Gptk tnip hwmdwdwyu tp
dwutiulgl) wyu hbnnwgnunnipyutip, Yutunpth wunwupiwk) dh pwth hwpgbiph twpapw
wwnwdtwpniydulju hblnwgnunnipjut quup: Uyt dkquithg huih nswydbjh pwt 15 pnyk:

Qbp dwutwmljgnipiniut wiju hblnwgnunnipjuipn judwynp k: Fnip hpwynitp nitubp
syyuunwupuwul) npuk hwpgh, Epb skip gumuljutnud, jud gutjugus yuhh nunupkgubp
1pwugubin: nip Jupnn tp hupgkp i) hbnwgnunipjut Jekpwptpu;: Qtp
dwutiwljgnipjniit wyu hbnnwgnuinipjutp nplt Junwtg sh tbpuyugunid 2tq hwdwp:

Qbtp mpudwnpus njujubpp jupbnp o hblnwgnunnipjut hwdwp: Uju hwpguqpniyght
Qtp ywmutwljgnipintup sh tupunpnid npbk ninnujh ogniwn tp hwdwp, puyg tp
yuwnwupwubbpp Joqukt hwuljwbwy, pk huswbu Yupkih E puptjuwyt] wupnnnunhwnp
Jutuwupgbjnidt nt pnidnudp Zujuwunwinud: QEp npudwunpus wnknkynipniuttpp
qunuuh Juyuwhytul jogunugnpsytt vhuytt hEnmwgnunipjut tyyunulny: Uju hupgnidu
wlwlntt £ Qbp wuntup sh Eplwnt hwpguptpphlh dpw ud npbk wy) wbkn: Uhuyh
punhwipugws wpnyniupubp bu thplujugytnt hblnwgnunnipjut qlnygnud:

Zkinwgnunipjut htnn juyyws hupgkph nttkuwnt nhypnid Inip Jupng bp quuquhwpty
Zujuunwith wdkphljjut hwdwjuwpwih hwtipuhtt wennewywhnipjut wlnijntnh
thnpunkljut Ywupnnihh MEknpnujwiht 060 612592 htnwunuwhwdwpny fud jupnn bp fuy
hwunwnk) hbnwgnuunipjui hwdwlupgnnh Ghwhhn Yedhpduithhbn, 060612562
htinwunuwhwdwpny: Epl qunnunud kp, np tq hinn whwppupwugh b Jupybjud dinwsnid
tp, np hbnmwgnuunipyuip dwubttwlgnipjniup Juwu L hwugpl) 2bq, upnn tp quuquhwpk)
2U.Z Ephijuyh hwtduwdnnynyh pupwnniqup £phunhtiv Zulnpjutht 060 612561
hEpwjunuwhwdwpny:

Gpt hwdwdwju tp, fupnn Eup uljuly:
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APPENDIX 7

Alternative Logistic regression model of determinants of periodontitis among Yerevan residents with
type 2 diabetes mellitus, 2015
(Valid n=181, Pseudo R2=0.220, Hosmer & Lemeshow test p=0.972)

OR 95.0% CI for OR  p-value
Lower Upper

Number of chronic diseases* 1.3 1.0 1.7 021
Cleaning teeth: Never 4.8 1.4 16.7 014
Once a day 1.6 0.8 3.5 183

Twice a day or more 1.0
Using mouthwash 3.1 1.4 6.6 .005
Having smell from mouth 4.2 2.0 8.9 .000

*QOther than diabetes
OR, Odds Ratio
ClI, Confidence interval
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