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Abstract

Introduction: Diabetes Mellitus is one of the most common non-communicable diseases in
the world and it is reaching epidemic proportions worldwide. Complications affecting the
lower extremities are among the most common manifestations of diabetes; it was reported
that 15% of diabetes patients eventually suffer from foot ulceration during their lifetime.
About 60% of all lower extremity amputations in the United States are performed on persons
with diabetes. According to the WHO, diabetes morbidity and mortality in Armenia have
been steadily increasing over the past decade. Chronic diseases accounted for 90% of all
deaths in 2002, and 6% of all deaths resulted from diabetes.

Objectives: To identify the prevalence of risk factors leading to the development of
angiopathy of lower extremities in Type 2 diabetes patients aged 40 years and older and to
make recommendations to reduce diabetes foot complications.

Methods: This study utilized a mixed methods approach with a case-control study conducted
in Hospital and Polyclinic of Police, with 197 cases and 197 controls, and 22 in-depth
interviews with family members of diabetes patients. The case control study collected data
using telephone interviews.

Results: The analysis of the quantitative research showed that the risk of having diabetic
angiopathy of lower extremities increased with one year increase in duration of the disease
(OR=1.14; 95% CI: 1.03; 1.25), with one-unit increase in BMI (OR=1.20; 95% CI: 1.08;
1.34), and with smoking one more cigarette per day (dose-response relationship) (OR=1.11;
95% CI: 1.07; 1.17). There was statistically significant association between diabetic
angiopathy of lower extremities and poor self-monitoring of blood glucose level (OR=2.78;
95% CI: 1.51; 7.83) and presence of hypertension (OR=6.10; 95% CI: 2.26; 22.44). The
odds of diabetic angiopathy of lower extemities was 10 times higher (OR=10.20; 95% CI:
2.61; 30.51) among those diabetes patients who did not check feet on a regular basis from the
moment they were diagnosed with diabetes.

In-depth interviews revealed a low level of knowledge of diabetes patients’ family members
regarding the diabetes management, diabetes complications and their prevention. Many
respondents found that health professionals provided little information to persons diagnosed
with diabetes, making it difficult for those persons to understand how to manage diabetes.
Most of the respondents often quoted financial issues as the cause of poor patients’
compliance with medication and diet.

Conclusion: This mixed methods study showed that multiple factors and mechanisms
contribute to the development of diabetic angiopathy of lower extremities in Type 2 diabetes
patients. Poor foot self-checking following the diagnosis of diabetes, poor blood glucose
control, current smoking level, presence of hypertension, BMI, and duration of the disease
were predictive risk factors for antipathy of lower extremes in Type 2 diabetes patients. The
role of health care providers was reported to be essential, particularly as patients seemed to
need more information and guidance regarding the diabetes management.
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1. Introduction/Literature review

Diabetes Mellitus is one of the most common non-communicable diseases in the
world and it is reaching epidemic proportions worldwide (1). According to the World Health
Organization diabetes is characterized by chronic elevation of the concentration of glucose in
the blood and by disturbance of carbohydrate, lipid and protein metabolism that is associated
with absolute or relative deficiencies in insulin action or insulin secretion (1; 3).

There are three main types of diabetes:

Type 1 Diabetes (Insulin-Dependent Diabetes Mellitus) typically occurs in childhood

or adolescence and is characterized by the inability of the pancreas to produce insulin (6). It
accounts for 5-10% of all diagnosed cases of diabetes (6). Risk factors for Type 1 diabetes
may be genetic or environmental. There is no known way to prevent Type 1 Diabetes (4; 6).

Type 2 Diabetes (Non-Insulin-Dependent Diabetes Mellitus) typically begins after

age 35-40, as a result of insulin resistance, when the cells do not use insulin properly, and the
pancreas gradually loses its ability to produce insulin (4). Type 2 diabetes accounts for 90-
95% of all diagnosed diabetes (4; 6).

Gestational diabetes is a form of glucose intolerance that appears during pregnancy.

Some evidence indicates that women who have had gestational diabetes have 40%-50%
chance of developing diabetes in the next 5—10 years (4; 6).

Diabetes Mellitus is considered as a serious public health problem, posing a
significant burden in mortality, morbidity and cost (7). It is a serious public health problem
with important socio-economic consequences (1). Diabetes affects all dimensions of a
person’s life; diabetes patients usually experience depression that could be an obstacle to
adaptating healthy lifestyle (2).

The global burden of diabetes, estimated to rise from 171 million people in 2000 to

366 million people by 2030, brings with it a substantial increase in the prevalence of



complications (1). Around 3.2 million deaths every year are attributable to complications of
diabetes; six deaths every minute (8). About 1.6 million new cases of diabetes were
diagnosed in people aged 20 years or older in 2007 (9).

In 2007, in the United States of America (US), 23.6 million Americans or about 8.0%
of the population suffered from diabetes, 76.0% of them were diagnosed, and 24.0% - were
undiagnosed (7; 9). The majority of people with diabetes are 60 years of age and over (6).

Like other chronic conditions, diabetes causes lots of problems not only for patients,
but also for family members due to hospitalizations and financial costs, disabilities, and
lifestyle changes. Overall, the direct health care costs of diabetes range from 2.5% to 15.0%
of annual health care budgets, depending on local diabetes prevalence and sophistication of
the treatment (8). For example, diabetes costs the US $132 billion each year, including $92
billion in medical costs and $40 billion in costs related to disability and work loss (10).

In middle-income countries the majority of people with diabetes are in the 45-64 age
category, and the majority of people with diabetes in high-income countries are over 65 years
of age (1).

The incidence of Type 2 diabetes is slightly higher in women than in men and it
increases with increasing age (11). Studies showed that the mortality rate from medical
causes in diabetics under age 45 is eight times greater than that for the age and sex-matched
general population (12). Type 2 diabetes is an epidemic in industrialized societies and is
strongly associated with obesity (13).

The main risk factors for developing Type 2 diabetes are: family history, being
overweight and having sedentary lifestyle (6). Several studies found that higher levels of
habitual physical activity are associated with significantly lower subsequent mortality in Type
2 diabetes patients (14). Therefore, regular exercise programs had a statistically and

clinically significant beneficial effect on glycemic control in Type 2 diabetes patients (14;



15). The US Center for Disease Control and Prevention has published the new
recommendations that health-related benefits could increase from a minimum of 30 minutes
of moderate physical activity, such as brisk walk or bicycling at a regular pace on most days
of the week (16).

Support within the family would influence family food choice and physical activity
behaviors (17). About 95% of Type 2 diabetes care is composed of patients’ self-
management of the disease and support of the family members (17; 18). Hispanic adults in
the US with Type 2 diabetes mentioned attitudes, perceptions, and preferences of their family
members as considerable barriers to making changes in their diet and exercise patterns
recommended by their physicians (19).

Support from family and friends are especially predictive of better self-management
of diabetes patients (20). Several studies found that family behavior and attitude can support
patients’ psychosocial adaptation to the illness and subsequently a patients’ willingness to
implement diabetes-management (self-care) strategies (17; 18). Adherence to treatment in
diabetes patients could also be associated with their trust in traditional medicine, education
level, and socio-economic level of patients (22).

In uncontrolled diabetes, glucose and lipids remain in the bloodstream, which over

time can harm the blood vessels, kidney, heart, eyes, and other body systems (4; 5).
Problems that result from this harm are called complications, which can be fatal or disabling.
Diabetes complications include diabetic retinopathy, blindness, nephropathy, ischemic heart
disease, macro- and microangiopathy of lower extremities, gangrene, amputation,
neuropathy, and stroke. Adults with diabetes have 2-4 times higher risk developing stroke
and heart disease than those without diabetes (10).

Diabetes is the leading cause of kidney failure, accounting for 44% of new cases in

the US in 2004; more than 44,000 people with diabetes begin kidney dialysis each year (9).



Approximately 60% - 70% of Americans with diabetes have mild to severe forms of nervous
system damage (10). Several studies found that men with diabetes are 2 times as likely to
experience erectile dysfunction as men without diabetes (10).

Almost every person who has a diagnosis of diabetes is afraid of the manifestations of
diabetes angiopathy of the lower extremities such as foot ulceration, sepsis, and amputation
(23; 24). Complications affecting the lower extremities are among the most common
manifestations of diabetes; it was reported that 15% of diabetes patients eventually suffer
from foot ulceration during their lifetime (28).

The main cause of hospitalization of diabetes patients with angiopathy of the lower
extremities is infection of foot ulcers (23). About 60% of all lower extremity amputations in
the United States are performed on persons with diabetes (23). At the same time, about half
of these amputations could be prevented through regular foot examinations and diabetes
patient education (23; 24). Type 2 diabetes patients can get foot complications even soon
after diagnosis of diabetes, because they might have diabetes for a long time without knowing
(24; 77).

Several studies found that men with diabetes are 2 times as likely to develop diabetes
foot complication compared to women with diabetes due to behavioral and physiological
peculiarities (10; 25).

There are two types of diabetic angiopathy: macroangiopathy and microangiopathy.
In macroangiopathy, blood clots and lipids stick to the large blood vessel walls and block the
flow of blood. Macroangiopathy may cause development of ischemic heart disease, stroke
and peripheral vascular diseases that contribute to the development of diabetic foot ulcers and
risk of amputation (5; 25; 26).

In microangiopathy, the walls of the smaller blood vessels (capillars) become so

fragile that they bleed. It causes a decrease of blood flow through blood clot formation as



well as stenosis that lead to local tissue ischemia, necrosis, foot ulceration and gangrene
which in turn may require an amputation (5; 25; 26) (see Appendix 1).

Microangiopathy may also cause peripheral neuropathy, retinopathy and blindness as
well as diabetic nephropathy. Diabetes microvascular complications are also strongly
associated with cardiovascular disease (5; 25; 26).

The major risk factors for developing diabetic macroangiopathy of the lower
extremities are the following: presence of hypertension, smoking, obesity, hyperlipidemia,
poor blood glucose control, and family history of diabetes (26; 27). The major risk factors
for developing diabetic microangiopathy of lower extremities are: loss of protective sensation
(the ability to feel normal sensation in feet due to diabetes), poor blood glucose control,
noncompliance with treatment, having diabetes more than 10 years, and history of previous
foot ulceration (23; 26).

All patients with diabetes should be screened regularly for loss of protective sensation
to prevent further development of foot ulceration (23; 24). Diabetes patients should adopt a
daily routine of checking and caring for their feet to prevent injury to the feet (23; 24).
Several studies found that strict monitoring of blood glucose level is very important in
preventing microangiopathy of lower extremities in Type 2 diabetes patients (29).

Literature suggests that taller diabetic patients are at higher risk of peripheral sensory
loss than shorter diabetic patients and thus may be at increased risk of lower-extremity ulcers
and amputation (30). People with diabetes are commonly overweight and that nearly doubles
the risk of developing diabetic angiopathy of lower extremities and other diabetes
complications (31).

Alcohol consumption is confirmed as one of the strongest predictors for the
development of diabetes foot ulceration, especially heavy alcohol consumption (more than 3

drinks per day) (32; 34). Alcohol use is associated with key self-care behaviors that are



important for the health of patients with diabetes (33; 35). Research indicates that smoking is
a predictor of both foot complications and mortality in Type 2 diabetes patients (32; 36; 37;
56).

Nearly 40% of Type 2 diabetes patients diagnosed with angiopathy of lower
extremities have coexisting hypertension (27; 38). Hypertension contributes to the presence
of diabetic complications such as angiopathy of lower extremities, nephropathy, neuropathy,
and cardio-vascular disease (38; 39). Several studies found that a reduction in systolic blood
pressure of 10 mm Hg was associated with 13% reduction in risk of developing diabetic

microangiopathy (27; 39, 40).

1.1 Situation in Armenia

Diabetes Mellitus is a great public heath problem in Armenia. According to WHO,
diabetes is third behind cancer and cardio- vascular diseases as causes of death, and has been
steadily increasing over the past decade in Armenia (41; 42). Chronic diseases accounted for
90% of all deaths in 2002, and 6% of all deaths resulted from diabetes (41). In 2004, the
percentage of people in Armenia aged 20 years and above with diabetes was approximately
4.7-5.7% (43). According to WHO, there were about 120,000 diabetics in Armenia in 2000
(44). However, specialists think the real number of diabetics exceeds the official numbers
approximately 2 times (45).

Over the past 15-20 years the morbidity and mortality rates of diabetes have been
increasing. If in 1990 the death rate due to diabetes was 13.96 per 100, 000 population, in
2003 it was 53.19 per 100,000 population (46). The disparity between the death rate due to
diabetes in Armenia and the US in 2002 was very striking: about 3 times higher (73) (see
Appendix 2).

Currently, diabetes patients in Armenia are covered by the Basic Benefit Package and

receive free medication at the polyclinic-ambulatory institutions (47; 48). According to the



state resolution Ne 396 of June 8, 1999, provision of pharmaceutical drugs to socially
vulnerable groups of population and groups with special diseases such as diabetes is
performed free of charge for the patient (49). However, there is a lack of available funds for
health care and availability of pharmaceutical supply could be an issue (50; 51).

People covered by the Basic Benefits Package should receive free pharmaceuticals in case of
inpatient treatment. However, due to insufficient state funds even those patients pay

informally out-of pocket (49).

1.2 The main aims of the study were:

e To identify the prevalence of risk factors leading to development of angiopathy of
lower extremities in Type 2 diabetes patients aged 40 years and over

e To assess the awareness and knowledge of Type 2 diabetes patients regarding the risk
factors of diabetic angiopathy of lower extremities

e To identify awareness level of diabetes patients’ family members (primary care
takers) of risk factors for development of diabetic angiopathy of lower extremities

e To reveal the problems related to Type 2 diabetes management from the standpoint of
diabetes patients’ family members

e To make recommendations for reducing diabetes foot complications

2. Methods
This was a mixed methods study (qualitative and quantitative) conducted in the Polyclinic

and Hospital of Police in Yerevan.



2.1 Qualitative study

Despite the fact that diabetes is the third cause of mortality in Armenia, no qualitative
research was conducted in Armenia to reveal the public perceptions of diabetes. To fill this
gap, the qualitative component of this study aimed to examine the perception of diabetes
management by family members of patients, because families play a significant role in
supporting diabetes patients in self-management of their disease.

The research question of the qualitative component of the study was:

e What are the knowledge and attitude of Type 2 diabetes patients’ family members

regarding diabetes management, diabetes complications and their prevention?

2.1.1 Target population

In-depth interviews were conducted with Type 2 diabetes patients’ family members
(primary care takers). The sample needed to achieve saturation was estimated to be 22
interviews: 11 informants were family members of diabetes patients with angiopathy of lower
extremities, and another 11 informants were family members of diabetes patients without

angopathy of lower extremities.

2.1.2 The study instrument

The student-investigator developed a semi-structured in-depth interview guide in
English on the basis of an interview guide used in a similar study, which aimed to identify
knowledge and perception of diabetes in general population (35). It was translated into
Armenian, pre-tested and revised accordingly. The in-depth interview guide had 8 open-
ended questions and it took about 20 minutes to administer it.

The student-investigator transcribed all the in-depth interviews and analyzed them.

Analysis began by coding the collected data. Then codes were emerged into categories



which in turn summed up into themes that were determined according to concepts and issue
the respondents emphasized repeatedly. These themes are illustrated with appropriate

quotations in the text boxes.

2.2 Quantitative study

The research questions of the quantitative component of the study were:

e What is the prevalence of risk factors for the development of angiopathy of lower
extremities in Type 2 diabetes patients aged 40 years and older, and being treated at
the Polyclinic and Hospital of Police in Yerevan, Armenia?

e Is there an association between self-monitoring of blood glucose level, duration of
the disease, smoking level, daily alcohol consumption, BMI, foot self-examinations
and presence of hypertension and angiopathy of lower extremities in Type 2 diabetes
patients?

A case-control study was conducted in the Polyclinic and Hospital of Police in Yerevan

to answer the research questions.

2.2.1 Study population

The target population included all Type 2 diabetes patients aged 40 years and older and
being treated at the Polyclinic and Hospital of Police in Yerevan from January of 2006 to
January of 2009.

Cases were defined as Type 2 diabetes patients aged 40 years and older with clinically
and instrumentally confirmed diagnosis of angiopathy of lower extremities and being treated
at the Police Polyclinic and Hospital in Yerevan.

Controls were defined as Type 2 diabetes patients aged 40 years and older without

angiopathy of lower extremities and being treated at the same health facilities.



Inclusion criteria were:

e Having Type 2 diabetes

e Age 40 years and older

e Being treated at the Hospital or Polyclinic of Police from January of 2006 to January
of 2009

e Resident status for Armenia

Exclusion criteria were:

e Having Type 1 diabetes
e Poor knowledge of Armenian language

e Not being in Armenia

2.2.2 Variables

The main variables of this study are listed in Table 1.
The dependent (outcome) variable is diabetic angiopathy of lower extremities. Independent
variables are BMI, self-monitoring of blood glucose level, adherence to treatment, following
proper diet, physical activity level, current smoking level, daily alcohol consumption, family
history of having diabetes (in at least one person with diabetes generation - parents or
grandparents), duration of the disease, foot self-examinations following the diagnosis of
diabetes, foot examinations by physician, presence of hypertension and knowledge level
regarding diabetes self-management (21; 26; 38; 39; 40). The intervening variables are age,
gender, level of education, socio- economic status, employment status, marital status, job
type, and place of residence (1; 11).

The student-investigator came up with categories for BMI, hypertension status,

current smoking level, and daily alcohol consumption using WHO recommendations (33; 52;
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53; 55; 57; 74). Physical activity was categorized according to guidelines for data processing
and analysis of the International Physical Activity questionnaire (IPAQ) (55).

(see Table 1).

2.2.3 Sampling methodology

A mixed sampling methodology was used to choose the study population. The
Polyclinic and Hospital of Police were chosen by convenience. The reason for choosing
these health facilities was that the Polyclinic and Hospital of Police are unique health
facilities in Armenia, because they serve all police officers from Armenia, both Yerevan and
the marzes. The student-investigator had access to these health facilities.

This study used simple random sampling methodology to choose the participants of
the study. The sampling frame was enumerated lists of Type 2 diabetes patients registered in

the Polyclinic and Hospital of Police in Yerevan from January of 2006 to January of 2009.

2.2.4 Sample size
Sample size calculation was performed based on the formula for case-control designs

taking into consideration preliminary estimates of proportion exposed in cases and controls

(57):

' . . 2
Jl::l—cx 2 2P(l_PJ+:1-ﬁ*J[R{.1_*F{.:'_E“_PEJj'

(R-B)

, where
P,= proportion exposed in cases,
P, = proportion exposed in controls, and
P=P;+P,/2
The sample size calculation was done assuming equal number of cases and controls

with the level of significance a = 0.05 and power = 0.8. The proportion of diabetes patients
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with foot complications who poorly control their blood glucose level was estimated as 60%
(28; 58), the proportion of diabetes patients without foot complications who poorly control
their blood glucose level was estimated as 42% (59), and an odds ratio of 1.8 was considered
(60; 61; 62). Using these estimates, the sample size was calculated to be 197 cases and 197
controls. The expected response rate was 90%; therefore, the actual sample size was

calculated to be 217 cases and 217 controls.

2.2.5 Study instrument

The study instrument for the quantitative part of this study was an interviewer-
administered questionnaire. The questionnaire had 59 questions and consisted of four main
sections: general socio-demographic information, knowledge about diabetes, behavioral
characteristics and diabetes management.

Questions 6, 9-11, 14-20, 33, 35-36, 38, 41, 45, 48, 49, 50, 51-57, 60-62 were based
on the instrument for Kaiser Permanente Diabetes Study of Northern California (63).
Questions 12, 26, 31, 34 and 35 were based on the instrument for the National Survey of
people with diabetes (64). Questions 21-24 related to physical activities were based on the
International Physical Activity Questionnaire (IPAQ) (65). Questions 4 and 56 were coming
from the instrument for Household Health Survey conducted in Armenia (66).

Questions 27-30 were based on the Medication Adherence Scale (MAS) or Morisky
scale (67). The MAS consists of four items, which address reasons of non-adherence such as
forgetfulness, carelessness, or stopping medications because they feel better or worse. The
lower the MAS score is the better adherence to medication.

The student-investigator developed the questionnaire in English and then translated
into Armenian. Pre-testing of the translated instrument with 15 people was conducted by

phone interviews. Appropriate changes were made after pre-testing. The phone interviews
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lasted for about 20 minutes. Appendix 3 provides information related to procedures for
contact and recontact as well as the journal form filled after each interview.

Only residential telephones were eligible for this survey, which were telephones
located in a residence and used primarily for private, non-business purposes. The selection of

phone interview technique was due to financial and time constraints.

2.2.6 Data analysis

Data were entered into SPSS 11 for Windows and checked for accuracy through range
and spot checking. After cleaning and recoding procedures, the study used STATA 10.0
statistical package for statistical analyses. Differences in distribution between cases and
controls for categorical variables were tested using the chi-squared test. Differences in
proportions were evaluated using the z-test or chi-squared test.

Differences in means of continuous variables were assessed using the independent t-
test. The Fisher’s Exact test was used for variables with small frequencies (76). Simple
logistic regression was used to assess the relationship between each of the independent
variables and diabetic angiopathy of lower extremities.

All covariates identified as statistically significant in the bivariate analysis (p<0.05)
were included in a multiple logistic regression analysis. Categorical data were converted into
“dummy” variables to be used in regression analysis. However, the original continuous
variables were used for the logistic regression analysis.

The student-investigator applied multiple logistic regression models to control for
potential confounders and explore possible interactions between different statistically
significant risk factors. In epidemiological terms confounding occurs only if a potential
confounding variable affects disease risk (diabetic angiopathy of lower extremities) and is

associated with exposure (risk factor) even among controls and is not in the causal pathway
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between disease (diabetic angiopathy of lower extremities) and exposure (risk factor) (75).
Study applied Variance Inflation Factor (VIF) method for detecting the severity of colinearity
for variables in the final model.

The Likelihood Ratio test helped with the model building to obtain the most
parsimonious model. The model goodness-of-fit was evaluated by Hosmer-Lemeshow chi-

square test statistics (57).

2.3 Ethical considerations

The American University of Armenia Departmental Institutional Review Board
approved the protocol of this study before starting the fieldwork. The oral consent form
included a description of the nature of the research, the risks and benefits of being included in

the research, and that the participation was voluntary (see Appendix 4).

3. Results
3.1 Qualitative study

The respondents were females of mean age 47 ranging from 23 to 62. More than half
of the 22 respondents had completed school education (46.5%) or professional technical
education (23.7%). Most of the respondents were not currently employed (82.8%). Twenty-
one out of 22 respondents were spouses of diabetes patients, and only one participant was the

daughter of a patient.

3.1.1 Knowledge about diabetes
Most respondents never recognized symptoms of diabetes before diagnosis. The
majority mentioned that their relatives with diabetes were mostly diagnosed by chance. They

mentioned dry mouth, frequent urination, frequent eating, itching, sleep disturbance, decline

14



in memory, and anxiety as the main symptoms of diabetes. Many respondents stated that
there was no cure for diabetes. Many respondents expressed fear against severe
complications of diabetes and felt that diabetes was a potential threat to life of their relatives.
Almost all respondents mentioned stress or fear and genetic predisposition as the main cause
of diabetes. A few respondents mentioned consuming too much sugar as the main cause of
diabetes. Not going to doctors was often mentioned as the barrier to early detection,
especially in Armenian men. Several respondents felt that a lot of people did not want to

know that they had diabetes, particularly because it would put a burden on the family.

“Diabetes is incurable and burdensome disease.”

“Diabetes is a terrible disease accompanied by a difficult life style.”

“Diabetes is worse than cancer with dead end. I put it higher than cancer. Because it is long
term. It's a slow process of dying. You are not able to do anything.”

“Diabetes is when you’re always sleepy and wanting to eat all the time.”

“I do not know anything regarding my husband’s disease. Thankfully, I don’t suffer from
diabetes.”

“Diabetes can be either hereditary or acquirable. Stress and genetics play an essential role in the

development of diabetes.”

3.1.2 Impact of diabetes on family life

The diagnosis of diabetes was shocking news for most of the respondents. Most of
the primary care takers were ready to help their relatives struggle with the disease. Many
respondents mentioned that all family members were eating the same type of food; however,

the preparation was different most of the time. Most respondents stated that it was too
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difficult to live with a diabetes patient; many of them pointed out that all family members felt
sorry for their relatives with diabetes.

Almost all participants mentioned that it became too difficult to communicate with
their husband after being diagnosed with diabetes. They mentioned that diabetic patients
were anxious, and this mood would transfer to the whole family. Many respondents talked
about constant fear for their family members, especially their children, of the probability of
developing diabetes. One of the common concerns was about the way of communicating the
news about this diagnosis to the patient: they would get depressed if directly told about it.

The participants suggested that physicians should first discuss it with the wife of the patient.

“Living with diabetes patient is too difficult. My husband thinks about his disease too much:
it makes him anxious. His anxiety affects negatively both me and my children.”

“His disease has changed the life style of our family. The communication with my husband
becomes too difficult now, all members of our family feel sorry for him.”

“It is necessary to control whether or not he follows the diet or takes the medication on time.
Diabetes patients do not want to accept the fact that they are ill.”

“I was shocked when I learned that my husband had diabetes.”

“] am afraid that our children can have diabetes in the future.”

3.1.3 Diet and exercise

Many respondents stated that following proper diet is very important in diabetes
treatment. However, many respondents noticed that their relatives with diabetes did not
carefully follow the diet. Furthermore, they mentioned that following the diet sometimes
becomes impossible due to financial constraints of family. They stated that food that was

allowed to diabetes patient was really expensive. Some respondents mentioned that they
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excluded sweets from the family’s food ration. They categorized food into two groups
“healthy food” and “unhealthy food.” “Unhealthy food” included: “sugar, sweets, cakes,
greasy food, butter, baked chicken, fried food, grape, pork and barbecue.” “Healthy food”
included “vegetables, boiled meat or chicken, some fruits, green and herbal tea, green bean,
oil, potatoes and lemon.”

Most respondents did not know even about the necessity and positive effects of
exercising for diabetes patients. Although endocrinologists explained about necessity of
appropriate physical activity, several respondents stated that exercising could be harmful for
their relatives with diabetes. Some respondents gave physical constraints as an excuse for not
exercising. They were sure that walking every day was enough for their relatives with
diabetes and there was no need to exercise. Only a few of the respondents mentioned that
they understood the importance of physical activity for their relatives with diabetes; they
mentioned that they read about it a lot. However, they added that they were not able to

persuade their relatives with diabetes to exercise.

“Our endocrinologist has explained that following the diet plays a very important role in
diabetes treatment.”

“I know that diabetes patient should not stay hungry. Diabetes patients should eat 4-5 times a
day but in small portions. I think that sweet food is the enemy of diabetes patients. I am
avoiding preparing cakes; my husband likes sweets very much.”

“Following the diet depends on the financial status of the family. We should buy meat,
chicken, special fruits as well as vegetables, which are too expensive.”

“I have never heard that doing exercises is helpful for diabetes patient. I don’t even know if
physical activity is good or bad for him.”

“He was exercising before development of foot complications, now it is impossible. My
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husband does not have enough time to exercise.”

3.1.4 Diabetic monitoring

Several respondents mentioned blood glucose control as a main part of diabetic
monitoring. However, they mentioned that their relatives with diabetes did not regularly test
blood sugar level. They pointed out that their relatives’ endocrinologist said that there was
no need to check blood sugar level frequently if the patient felt well so the patient did not to
get “obsessed” with it.

Most of the respondents mentioned about several methods of treatment of diabetes
such as traditional or medical treatment, non-traditional treatment and following a diet.
Most of the respondents often quoted financial issues as the cause of poor patients’
compliance with both medical treatment and diet. However, lack of available and free
medications at the polyclinics was the most frequent factor mentioned by almost all
respondents.

Some respondents mentioned that their relatives with diabetes were too careless at
times about taking medication. Most of the respondents mentioned that they use alternative
methods of diabetes treatment such as herbal remedies and homeopathy. They were worried
that physicians, as a rule, did not explain what side effects could be due to medication.
Among medical treatment the respondents mentioned diabeton and glucofaj as oral
hypoglycemic drugs as well as insulin injection.

Several respondents stated that the combination of using herbal remedies with
following the diet was more effective for controlling the blood sugar level than any
prescribed medication. However, several respondents mentioned that their relatives with

diabetes did not trust herbal remedies.
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“It is necessary to control blood sugar level.”

“He does not want to go to polyclinic and check the blood sugar level.”

“It is necessary to apply to the physician in case of having any complains to prevent further
development of diabetes complications.”

“Unfortunately, my husband does not believe in medical treatment as well as in non-
traditional treatment. He thinks that diabetes can not be cured.”

“The endocrinologist prescribed him several medications, which were too expensive.”

“I told to the physician that if you do not give me my medicine free of charge, there is no way
I can afford the medicine.”

“Diabetes patients should receive medications from polyclinics free of charge; but we buy
most prescribed medications.”

“If the diabetes patient does not have money to buy prescribed medications, it is a problem.

He has to pray to God.”

3.1.5 Knowledge about diabetes complications

Almost all respondents stated that diabetes had several complications that were more
dangerous than diabetes itself, including vision impairment, cataract and blindness, as well as
foot complications such as ulcerations, gangrene, and toe or leg amputations. Many
respondents mentioned developing a coma as a complication of diabetes that could be the
result of both increasing and decreasing of the sugar level in blood. Several respondents
mentioned kidney diseases as a result of diabetes. Some respondents mentioned that diabetes
could result in stroke due to high blood pressure.

Several respondents did not even know how to avoid diabetes complications. One of
the respondents mentioned that prevention of diabetes complications was possible only in

initial stages of the disease. A few of the respondents mentioned that controlling the blood
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sugar level through taking prescribed medications carefully as well as following the diet
regularly could prevent complications. Several respondents stated that each diabetes patient
should be treated in the hospital at least twice a year and receive intravenous injection of
appropriate medications: they clarified that their physician recommended this.

Several respondents mentioned that prevention of diabetes complications was possible
only through using herbal remedies and following the diet. Most of the respondents
mentioned about the importance of endocrinologists’ patient counseling skills. Financial
constraints were mentioned by most of the respondents as a barrier to prevention of diabetes

complications.

“Diabetes is an awful disease with several terrible complications.”

“Wounds developed on foot can be infected and hard to recover.”

“I do not know anything regarding prevention of diabetes complications. I am sure that it is
impossible to prevent diabetes complications; all organs and systems gradually suffer from
diabetes.”

“To my knowledge, we can prevent development of diabetes complication in the initial
stages. Unfortunately, it is impossible to avoid diabetes complications in its late stages.”
“Diabetes complications can be prevented by controlling the blood glucose level through

following proper diet and taking medications.”

3.2 Quantitative study
About 197 cases and 197 controls participated in this study. The contact rate was
93% and no one refused to participate. The response rate was 92% for cases and 91% for

controls.
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3.2.1 Descriptive statistics

Descriptive statistics (see Table 2) showed that controls were younger compared to
cases (52 vs. 62) (see Fig.1). The rate of amputation of toe, foot or leg among cases was
27%. Controls had lower BMI compared to cases (27 vs. 30) (see Fig 2). The majority of the
study population were males: 95% cases and 84% controls. The duration of diabetes was
significantly longer in cases compared to controls (16 years vs. 8) (see Fig.3). Cases were
mostly retired (79%) compared to controls (48%). The study population was mostly married
(70% cases and 62% controls), had school (10 years) or professional technical education (13
years) (73% cases and 62% controls). The study population was mostly living in Yerevan
and other cities of Armenia (91% controls and 72% cases).

The cases and controls were statistically significantly different with respect to age,
gender, place of living, BMI, presence of hypertension, knowledge score, health status,
duration of the disease, current smoking level, daily alcohol consumption, self-monitoring of
blood glucose level, foot self-checking following the diagnosis of diabetes, foot checking by
physician, physical activity level, adherence to treatment, following proper diet, and using
non-traditional methods of diabetes treatment, and were similar with respect to family history

and type of job.

3.2.2 Simple logistic regression analysis

Simple logistic regression results revealed statistically significant increase of the risk
for diabetic angiopathy of lower extremities for several variables (see Table 3). The risk of
diabetic angiopathy of lower extremities increased 1.13 times (OR=1.13; 95% CI: 1.07; 1.18)
with one-unit increase in BMI. A statistically significant association was also estimated
between current and former smoking and the risk of having diabetic angiopathy of lower

extremities (OR=6.24, 95% CI: 2.85; 13.66 and OR=5.94, 95% CI: 2.51; 14.05, respectively).
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The study detected a statistically significant association between moderate (10-20
cigarettes per day) and heavy (>20 cigarettes per day) smoking and the risk of having diabetic
angiopathy of lower extremities (OR=7.94, 95% CI: 3.64; 19.42 and OR=9.42, 95% CI: 3.91;
17.01, respectively). Smoking one more cigarette per day increased the risk of developing
diabetic angiopathy of lower extremities 1.12 times (dose-response relationship) (OR=1.12;
95% CI: 1.06-1.12).

Higher daily alcohol consumption (more than 3 drinks per day) increased the risk of
developing angiopathy of lower extremities in diabetes patients 2.11 times (OR=2.11, 95%
CI: 1.32, 3.37). The risk of having angiopathy of lower extremities in diabetes patients
increased 1.61 times with one unit increase in MAS score (adherence to treatment)
(OR=1.61; 95% CI: 1.37-1.87).

Poor self-monitoring of blood glucose level (less than once a day) increased the risk
of having diabetic angiopathy of lower extremities 3.34 times (OR=3.34, 95%CI: 2.15, 5.17).
The risk of having diabetic angiopathy of lower extremities was 6.16 times (95% CI: 3.36;
11.29) higher among those diabetes patients who did not check feet on a regular basis from
the moment they were diagnosed with diabetes.

There was a statistically significant association between the duration of the disease
and the risk of developing angiopathy of lower extremities in diabetes patients (OR=1.24,
95% CI: 1.18; 1.30). The risk of having diabetic angiopathy of lower extremities was 5.21
times (OR=5.21, 95% CI: 3.02; 8.91) higher in diabetes patients with hypertension compared
to those who did not have hypertension. There was a statistically significant association
between the presence of family history of having diabetes and the development of angiopathy
of lower extremities in diabetes patients (OR=1.38, 95% CI: 1.03; 1.83). There was a

statistically significant association between using of non-traditional methods of diabetes
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treatment and the risk of developing angiopathy of lower extremities in diabetes patients
(OR=2.33, 95% CI: 1.55, 3.51).

The results of a simple logistic regression also demonstrated a protective effect of
physical activity (OR=0.53, 95% CI: 0.53, 0.79), following proper diet (OR=0.87, 95% CI:

0.81; 0.96) and knowledge regarding diabetes management (OR=0.72, 95% CI: 0.60; 0.86).

3.2.3 Checking for confounding

The results of a simple logistic regression analysis (see Table 3) showed that socio-
economic status, spending for diabetes treatment, educational level, marital status, as well as
having a working glucometer were not associated with the risk of developing angiopathy of
lower extremities in diabetes patients. Age, gender as well as place of living and
employment status were highly significantly associated with the risk of developing diabetic
angiopathy of lower extremities.

Age was statistically significantly associated with such risk factors as physical activity
level, presence of hypertension, and foot self-checking following the diagnosis. Gender was
statistically significantly associated with self-monitoring of blood glucose level, alcohol
consumption, following proper diet and physical activity level. There was no statistically
significant association between place of living and employment status and the main risk
factors.

The statistical approach to checking for confounding showed that age and gender were
confounders of the relationship between development of diabetic angiopathy of lower
extremities and such risk factors as self-monitoring of blood glucose level, physical activity
level, presence of hypertension, daily alcohol consumption and foot self-examinations

following the diagnosis.
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3.2.4 Multiple logistic regression analysis

All the statistically significant variables were included in multiple logistic regression
models (see Table 4). Models were tested by a Log Likelihood Ratio test to determine the
best fitting model. Possible interactions between different statistically significant risk factors
were examined. The results of the multiple logistic regression showed that there was
evidence of interaction between physical activity level and physical health problems. The
results of the multiple logistic regression also showed that there was interaction between
adherence to treatment and using non-traditional methods of diabetes treatment.

In order to avoid colinearity, which occurs when two or more of the explanatory
variables are highly correlated (76), the student-investigator calculated the Pearson
correlation coefficients for poor self-monitoring of blood glucose level, current smoking
level, daily alcohol consumption, presence of hypertension, self foot-checking following the
diagnosis, BMI, duration of the disease, age and gender and did not observe significant
correlation between them (see Appendix 7). These variables were also checked for
colinearity using Variance Inflation Factor (VIF) method which revealed that none of the
variables included in the final model were highly correlated.

Each full model has been tested against the nested model using the Log-likelihood
Ratio Test (see Table 4); the best fitting (parsimonious) model included duration of the
disease, self-monitoring of blood glucose level, presence of hypertension, current smoking
level, BMI, foot self-checking following the diagnosis of diabetes, age and gender.

The model was tested with Hosmer-Lemeshow goodness-of-fit test which compared
the observed and model predicted probabilities of development diabetic angiopathy of lower
extremities across different risk factors. The Hosmer-Lemeshow Chi-square test statistics
was 6.89 (prob > Chi* = 0.5485) which supported the assumption that the model was the best

fitting model. The final model demonstrated also a good discrimination; the area under the
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Receiver Operating Characteristics (ROC) curve was 0.8886 (see Appendix 8). The area
under the ROC curve, which ranges from zero to one, provides a measure of the model’s
ability to discriminate between those subjects who experience the outcome of interest versus
those who do not (57; 76).

The analysis showed that a one year increase in duration of the disease increased the
odds of getting diabetic angiopathy of lower extremities 1.14 times (95% CI: 1.03; 1.25),
after controlling for other variables. The odds of diabetic angiopathy of lower extremities
was 2.78 times (95% CI: 1.51; 7.63) higher in case of poor self-monitoring of blood glucose
level (less than once a day), after adjusting for other variables.

The odds of diabetic angiopathy of lower extremities was 6.10 times (95% CI: 1.26;
22.44) higher in diabetes patients with hypertension compared to those who did not have
hypertension, after controlling for other variables.

One-unit increase in BMI (kg/m?) increased the odds of getting diabetic angiopathy of
lower extremities 1.20 times (95% CI: 1.08; 1.34), after controlling for other variables. The
odds of diabetic angiopathy of lower extremities increased 1.11 times (95% CI: 1.07; 1.17)
with smoking one more cigarette per day (dose-response relationship), given other variables
were fixed.

The odds of diabetic angiopathy of lower extremities was 10.20 times (95% CI: 2.61;
30.51) higher among those diabetes patients who did not check feet on a regular basis from
the moment they were diagnosed with diabetes, after controlling for other variables.

Because the majority of the study population were males (95% cases and 85%
controls) the research team run the final model for the male population only. The odds ratios

remained the same for all the variables in the model (see Table 5).
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4. Discussion
4.1 Qualitative research

The most interesting findings of the in-depth interviews conducted with family
members (primary care takers) of diabetes patients were the knowledge about diabetes and its
complications, diet and nutrition, exercising, diabetes monitoring and impact of diabetes on
family life.

Many respondents thought that there was no cure for diabetes. The majority
expressed fear of severe complications of diabetes; and they felt that diabetes was a potential
threat to life of their relatives. Not going to doctors was often mentioned as the barrier to
early detection. Most of the primary care takers were ready to help their relatives to struggle
with the disease. Several studies found that family behavior and attitude can support
patients’ psychosocial adaptation to illness like diabetes and subsequently patients’
willingness to implement diabetes-management (self-care) strategies (17; 18).

Many respondents did not know enough about the diet of diabetes patients. This
finding was consistent with the results of the quantitative research that demonstrated low
levels of knowledge regarding proper diet for diabetes patents. The majority of the
respondents did not know about the necessity and positive effects of physical activity for
diabetes patients. These findings were also consistent with the results of the quantitative
research that indicated that only 33.0% of cases and 48.0% of controls had moderate level of
physical activities.

Most participants mentioned that their relatives with diabetes did not regularly test
blood sugar level. Some of the inappropriate behavior and lack of knowledge was due to
poor quality of medical care they received. Health care providers’ lack of interest in the
readings of diabetes patients’ blood glucose tests was the reason some respondents gave for

discontinuing blood glucose self-monitoring.
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Many respondents found that the health care system providers little information to
persons diagnosed with diabetes, making it difficult for those persons to understand how to
manage diabetes. Participants reported that physicians of their relatives with diabetes knew
little about the disease.

Some respondents mentioned that their relatives with diabetes were too careless at
times about taking medication that were consistent with the findings of the quantitative
research: mean of adherence to treatment (Morisky score) for cases was 2+1 while for
controls it was 1+£1.

Most of the respondents often quoted financial issues as the cause of poor patients’
compliance to both medication and diet. It is known that the diabetes patients should get
medications from the polyclinics free of charge (49). However, lack of available medications
at the polyclinics was the most frequent factor cited by almost all of the respondents. Several
studies found that in low/middle income countries, financial aspects continue to affect the

care of patients with chronic diseases such as diabetes (72).

4.2 Quantitative research

This case-control study investigated the prevalence of risk factors for development of
angiopathy of lower extremities in Type 2 diabetes patients in 397 diabetes patients aged 40
years and older and being treated in Hospital or Polyclinic of Police in Yerevan. The
majority of the study population was males: 95% of cases and 84% of controls. Several
studies found that males with diabetes were two times more likely to develop diabetes foot
complication compared to females with diabetes due to behavioral and physiological
peculiarities (10; 25).

The main findings demonstrated by this study were a statistically significant

association between poor self-monitoring of blood glucose level (less than once a day),
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duration of the disease, presence of hypertension, BMI, smoking level, and foot self-checking
on a regular basis from the moment they were diagnosed with diabetes. These findings
remained robust when the final model was run on the sub-sample of male study participants.

The findings of the current study regarding the association of duration of the disease
and development of diabetic angiopathy of lower extremities were consistent with results
from other studies, which reported mean duration of the disease for development of diabetic
macro- and microangiopathy was 16 years with adjusted OR ranging from 1.22 to 1.43.

The results of the current study also indicated a higher risk of having diabetic
angiopathy of lower extremities with poor self-monitoring of blood glucose level; existing
literature reports adjusted OR ranging from 1.13 to 1.35 (23; 26; 60). The possible
explanations of the association between poor blood glucose control and developing diabetic
angiopathy of lower extremities are the following: long-standing elevated level of blood
glucose level can damage small and large blood vessels, decreasing blood flow to the foot, as
well as can damage the nerves of foot, and decreasing protective sensation (the ability to feel
normal sensation in feet) (5; 26).

The findings of this study were consistent with the results from other studies that
examined the relationship between smoking level and development of diabetic angiopathy of
lower extremities (32; 33; 36; 37). Several studies indicated enhanced risk for micro- and
macrovascular disease, as well as premature mortality from the combination of smoking and
Type 2 diabetes (36).

Previous research also reported a statistically significant association between alcohol
consumption and development of diabetic angiopathy of lower extremities (25; 33; 34). The
results of the current study indicated a statistically significant association between heavy

daily alcohol consumption and diabetic angiopathy of lower extremities.
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Several studies have also found a protective effect of moderate alcohol consumption
for development of macrovascular diabetes complication such as cardio-vascular disease
(37). However, this study was unable to find this protective effect of moderate alcohol
consumption due to limited data regarding diabetes complications other than diabetic
angiopathy of lower extremities.

The results of the current study suggested that the presence of hypertension was a
modifiable risk factor for development of diabetic angiopathy of lower extremities. and this
result was consistent with findings from other studies, which presented the association of
hypertension with both diabetic macro- and microangiopthy and reported adjusted OR
ranging from 1.24 to 2.65 (95% CI: 1.13 - 2.41) (69; 70; 71).

The findings of the current study indicated higher risk of developing diabetic
angiopathy of lower extremities among diabetes patients with higher BMI; this was consistent
with results from previous studies that found that people with diabetes were commonly
overweight, which nearly doubled the risk of developing diabetic angiopathy of lower
extremities as well as other diabetes complications (31; 71).

The most important finding of this study was the importance of foot self-checking
following the diagnosis of diabetes for preventing foot complications. The results of the
current study indicated about 10 times higher risk of developing diabetic angiopathy of lower
extremities among those diabetes patients who did not check their feet on a regular basis from
the moment they were diagnosed with diabetes (adjusted OR= 10.20; 95% CI: 2.61, 30.51).

Although the effect of this factor is not well described in the literature, particularly in
terms of OR, existing studies suggest that the risk of diabetes-related foot complications can
be reduced by 49% to 85% by proper preventive measures, patient education, and appropriate
foot self-care (23; 24; 78). One study suggested that the risk of developing foot ulceration in

Type 2 diabetes patients was 10.3 times (OR=10.3; 95% CI: 6.33; 22.3) greater in patients
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receiving standard therapy that included diabetic foot education and daily foot self-checking,
than in patients receiving enhanced therapy, which also included use of an infrared skin
thermometer to measure temperatures on six foot sites twice daily (79).

The results of the current study revealed that the majority of the study population
(86.5% cases and 50.6% controls) did not check their feet from the moment they were
diagnosed with diabetes. Previous research indicated that 33% of patients with Type 2
diabetes did not perform foot self-examination and more than 50% reported that their

physician did not examine their feet (79).

4.3 Strengths of the study
e The cases and controls were identified from the medical charts based on the results of
duplex- or dopler- angiography.
e The study considered all possible confounders and interactions suggested by
literature.
e This study had quantitative and qualitative components, and the results were

consistent.

4.4 Study limitations
e The diabetes complications other than angiopathy of lower extremities such as
cardiovascular disease, renal diseases, retinopathy and neuropathy were not
considered in this study.
e The study was conducted only in two health facilities chosen by convenience.
e The interviewer was aware of participants’ case or control status; this could lead to a

potential interviewer bias.
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o Self-reported information regarding the presence of hypertension, adherence to

medication and diet, physical activity was subject for reporting bias.

4.5 Recommendations

This mixed methods study identified numerous risk factors for development of
diabetic angiopathy of lower extremities that warrant further investigations taking into
account listed limitations.

Educational programs for diabetes patients and immediate family members are
recommended regarding the diabetes self-management, especially routine self-monitoring of
blood glucose level and daily foot self-checking (22; 23; 24) (see Appendix 5).

Educational programs for endocrinologists and for family physicians are
recommended as well. Endocrinologists/family physicians should promote healthy lifestyle
and effective ways of weight control among Type 2 diabetes patients.

Endocrinologists/family physicians should show diabetes patients how to care for their
feet. Regular (at least annual) visual inspection of patients’ feet, assessment of foot
sensation and palpation of foot pulses by trained personnel is important for prevention of foot

ulceration, gangrene or amputation (23; 81) (see Appendix 5).

5. Conclusion

This mixed methods study showed that multiple factors and mechanisms contribute to
the development of diabetic angiopathy of lower extremities in Type 2 diabetes patients.
Poor foot self-checking following the diagnosis of diabetes, poor self-monitoring of blood
glucose level, current smoking level, presence of hypertension, BMI, and duration of the
disease are predictive risk factors for angiopathy of lower extremities in Type 2 diabetes

patients. The role of health care providers was essential, particularly as patients seemed to
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need more information and guidance regarding the diabetes management, especially self-

monitoring of blood glucose level and a daily routine of checking and caring for the feet.
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Table 1: Proposed research variables by name and type

Variable type/name Type Measure
Outcome (dependent) variable
le?;;l;i‘tlliiizgglopathy of lower Binary 1 (cases) or 0 (control group)
Independent variables
Continuous variable: the number of
Knowledge score Numerical correct responses regarding the
knowledge items summed
BMI Numerical Continuous variable kg/m”
1) underweight if BMI if BMI <18, 5
kg/m%; 2) normal if BMI=18, 5-24.9
BMI Ordinal kg/m®; 3) overweight if BMI =25-
29.9 kg/m?; 4) obesity if
BMI>30kg/m” (52; 74)
Adherence to treatment Binary 1 (yes) or 2 (no)
1) 4 or more times a day; 2) 2 or 3
Self-monitoring of blood glucose level Ordinal times a day; 3) once a day; 4) less
than once a day; 5) never
Hypertension Binary 1 (presence) or 2 (absence)
Family (diabetic) history Nominal 1 (presence) or 2 (absence)
Duration of the disease Numerical Number of years
Smoking status Nominal 1) never; 2) former; 3) current
Current smoking level Numerical Number of cigarettes per day
1) mild smoker if smokes less than
10 cigarettes per day; 2) moderate
smoker if smokes from 10 to 20
Current Smoking level Ordinal Cigarettes per day’ 3) heavy smoker
if smokes more than 20 cigarettes
per day (37)
1) no alcohol use, 2) moderate
alcohol consumption if consumes
Daily alcohol consumption Ordinal less than 3 drinks per day; 3) heavy
alcohol consumption if consumes
more than 3 drinks per day (33, 34).
' o Binary 1) Moderate physicgl gctivity level,
Physical activity level 2) Low physical activity level
Foot self-checking following the .
diagnosis of diabegtes l Binary I (yes) or 2 (no)
Intervening Variables
Age Numerical Number of years
Gender Binary 1 (male) or 2 (female)
Level of education 1) School (less than 10 years); 2)
Ordinal School (10 years); 3) Professional
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Technical education (10-13 years);
4) University/Institute (14-16 years);
5) Postgraduate

Marital status

Nominal

1) Never married; 2) Married;
3) Divorced; 4) Widow/widower

Employment status

Binary

1 (yes) or 2 (no)

Socio-economic status

Ordinal

1) less than 30,000 AMD; 2) 31,000
—50,000 AMD:; 3) 51,000 — 100,000
AMD; 4)100,000-250,000 AMD:;5)
more than 250,000 AMD; 88) Don’t
know/Not sure

Place of residence

Nominal

1) Yerevan: 2 ) Other cities of
Armenia; 3) Marzes of Armenia
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Table 2: Characteristics of study population

Variable name Cases Controls p-value
(n=197) (n=197)

Age (mean+SD 62+7 52+7 0.000

BMI (mean+SD) 30+4 27+5 0.000

Duration of the disease (mean+SD) 16+7 8+5 0.000

Gender

Male 188 (95.4%) 166 (84.3%) Fisher’s exact

Female 9 (4.6%) 31 (15.7%) 0.000

Place of living

Yerevan 111 (56.4%) 157 (79.7%)

Other cities 32 (16.2%) 22 (11.2%) 0.000

Marzes of Armenia 54 (27.4%) 18 (9.1%)

Job type

Shift based 49 (24.9%) 49 (24.9%)

Office based 49 (24.9%) 66 (33.5%) 0.128

Work without fixed hours 99 (50.2%) 82 (41.6%)

Work/worked day shifts

Yes 173 (87.8%) 171 (86.8%) 0.762

No 24 (22.2%) 26 (13.2%)

Work/worked night shifts

Yes 148 (75.1%) 131 (66.5%) P=0.060

No 49 (24.9%) 66 (33.5%)

Work/worked swing shifts

Yes 99 (50.3%) 83 (42.1%) P=0.106

No 98 (49.7%) 114 (57.9%)

Marital status

Never married 6 (3.1%) 3 (1.5%)

Married 137 (69.5%) 162 (82.2%) Fisher’s exact

Divorced 2 (1.0%) 6 (3.4%) 0.002

Widow/Widower 52 (26.4%) 26 (13.2%)

Educational level

School (less than 10 years) 2 (1.0%) 4 (2.0%)

School (10 years) 48 (24.4%) 33 (16.8%) Fisher’s exact

Professional technical education (10-13 96 (48.7%) 88 (44.7%)

years)

P =0.059

University/Institute (14-16 years) 51(25.9%) 72 (36.5%)

Postgraduate ..................

Socio-economic status:

31,000-50,000 AMD 8 (4.1%) 14 (7.1%)
51,000-100,000AMD 82 (42.6%) 64 (32.5%) Fisher’s exact
101,000-200,000 AMD 80 (40.6%) 90 (45.7%) P=0.284
More than 200,000 AMD 21 (10.7%) 15 (7.6%)

Spending for diabetes treatment

Less than 30,000 AMD 29 (14.7%) 39 (19.8%) P=0 298
31,000 — 50,000 AMD 68 (34.5%) 53 (26.9%) '
51,000 — 100,000 AMD 48 (24.8%) 61 (31.0%)
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101,000-250,000 AMD

18 (9.2%)

15 (7.6%)

More than 250,000 AMD 33 (16.8%) 27 (13.7%)

Employment status

Yes 42 (21.3%) 102 (51.8%) P—0.000
No (retired) 155 (78.7%) 95 (48.2%) '
Job Type

Shift based 98 (24.9%) 49 (24.9%)

Office based 115 (29.2%) 66 (33.5%) P=0.128

Work without fixed hours

181 (45.9%)

82 (41.6%)

Smoking status

Current 154 (67.3%) 127 (73.4%) Fisher’s exact
Former 42 (18.3%) 38 (22.0%) P=0.000
Never 33 (14.4%) 8 (4.6%)

Current smoking level (# of cigarettes per -

day) (meantSD) 24+7 1549 P=0.000
Family history

Absence 79 (40.1%) 96 (48.7%)

Presence 83 (42.1%) 80 (40.6%) P=0.074
Don’t know 35 (17.8%) 21 (10.7%) '
Alcohol consumption

Current 150 (76.2%) 142 (72.1%) Fisher’s exact
Former 41 (20.8%) 35 (17.7%) P—0015
Never 6 (3.0%) 20 (10.2%) '
Alcohol daily consumption

Moderate 52 (34.7%) 75 (52.8%) P—0.002
Heavy 98 (65.3%) 67 (47.2%) '
Hypertension

Absence 124 (62.9%) 177 (89.9%) P=0.000
Presence 73 (37.1%) 20 (10.1%) '
Self-monitoring of blood glucose level

At least once a day 43 (21.8%) 95 (48.2%) P=0.000
Less than once a day 154 (78.2%) 102 (51.8%) '
Physical activity level

Low 132 (67.0%) 102 (51.8%) P=0.002
Moderate 65 (33.0%) 95 (48.2%) )
Foot self-checking following the diagnosis

of diabetes

Yes 20 (13.5%) 52 (49.1%) P=0.000
No 128 (86.5%) 54 (50.9%) '
Knowledge score (mean+SD) 3+1 2+1 P=0.002
Adherence to treatment (mean+SD) 342 2+1 P=0.000
Following proper diet (mean+SD) 4+2 5+1 P=0.006
BMI

<24.9 23 (11.7%) 97 (49.1%)

25-29.9 49 (46.2%) 49 (25.0%) P=0.000
>30 83 (42.1%) 51 (25.9%) '
Foot checking by physician

Every or most of the visits 122(63.5%) 64 (32.5%) P=0.000

At least one of the visits or never

72 (36.5%)

133 (67.5%)
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Foot checking by physician following the

diagnosis 1.0 1.0 _

Yes 74 (53.6%) 47 (69.1%) P=0.034
No 64 (46.4%) 21 (30.9%)

Patient satisfaction

Satisfied 150 (76.1%) 151 (76.6%) P=0.906
Dissatisfied 47 (27.9%) 46 (23.3%)

Health care provider recommendations

related to blood sugar level testing

At least once a day 32 (16.2%) 47 (23.9%) P=0.059

Less than once a day

165 (83.8%)

150 (76.1%)

Health status

Good 1 (0.5%) 12 (6.1%) Fisher’s exact
Poor 196 (95.5%) 185 (93.9%) P=0.003
Having bodily pain

Mild 29 (14.7%) 138 (70.0%) P=0.000
Moderate 168 (85.3%) 59 (30.0%)

Using non-traditional methods of

diabetes treatment

Yes 94 (47.7%) 134 (68.0%) P—0.000

No 103 (52.3%) 63 (32.0%) '
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Table 3: Simple logistic regression: testing for confounding

Variable name

Odds Ratio  95% ClI p value
BMI (continuous) 1.13 1.07-1.18 0.000
Duration of the disease (continuous) 1.24 1.18-1.30 0.000
Smoking status
Never 1.0 1.0 1.0
Current 6.24 2.85-13.66 0.000
Former 5.94 2.51-14.05  0.000
Current smoking level (# of cigarettes per day)  1.12 1.06-1.12 0.000
Current smoking level
Mild 1.0 1.0 1.0
Moderate 7.94 3.64-19.47  0.000
Heavy 13.87 5.85-32.90 0.000
Alcohol consumption
Never 1.0 1.0 1.0
Current 3.52 1.38- 9.02 0.009
Former 3.90 1.41-10.80  0.009
Alcohol daily consumption
Moderate (0-3 drinks) 1.0 1.0 1.0
Heavy (more than 3 drinks) 2.11 1.32-3.37 0.002
Self-monitoring of blood glucose level
Once a day and more 1.0 1.0 1.0
Less than once a day 3.34 2.15-5.17 0.000
Foot self-checking following the diagnosis of
diabetes
Yes 1.0 1.0 1.0
No 6.16 3.36-11.29  0.000
Foot checking by the physician following the
diagnosis
Yes 1.0 1.0 1.0
No 1.95 1.05-3.58 0.035
Hypertension
Absence 1.0 1.0 1.0
Presence 5.21 3.02-8.92 0.000
Physical activity level
Low 1.0 1.0 1.0
Moderate 0.53 0.53-0.79 0.002
Family history
Absence 1.0 1.0 1.0
Presence 1.38 1.03-1.83 0.027
Following proper diet (days per week) 0.87 0.81-0.96 0.006
Adherence to treatment (continuous) 1.61 1.37-1.87 0.000
Knowledge score (continuous) 0.72 0.60-0.86 0.006
BMI
<249 1.0 1.0 1.0
25-29.9 4.83 4.42-10.88  0.000
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>30 5.86 3.87-11.12  0.000
Using non-traditional methods of diabetes

treatment

No 1.0 1.0 1.0
Yes 2.33 1.55-3.51 0.000
Health status

Good 1.0 1.0 1.0
Poor 12.71 1.63-48.83 0.015
Physical health problems

No 1.0 1.0 1.0
Yes 3.68 2.84-4.9 0.000
Having bodily pain

Mild 1.0 1.0 1.0
Moderate 13.54 8.24-23.04 0.000
Age (continuous) 1.19 1.15-1.25 0.000
Employment status

Yes 1.0 1.0 1.0
No (retired) 3.96 3.55-6.16 0.000
Job Type

Office based 1.0 1.0 1.0
Shift based 1.35 0.78-2.32 0.281
Work without fixed hours 1.63 1.02-2.61 0.043
Gender

Female 1.0 1.0 1.0
Male 391 1.81-8.43 0.001
Place of living

Yerevan 1.0 1.0 1.0
Other cities of Armenia 2.12 1.12-3.72 0.017
Marzes of Armenia 4.23 2.36-7.26 0.000
Educational level

School (less than 10 years) 1.0 1.0 1.0
School (10 years) 2.91 0.52-13.08  0.233
Professional technical education (10-13 years) 2.18 0.89-12.21 0.375
University/Institute (14-16 years) 1.42 0.25- 8.03  0.694
Postgraduate ............
Socio-economic status:

31,000-50,000 AMD 1.0 1.0 1.0
51,000-100,000AMD 2.30 0.91-5.81 0.079
101,000-200,000 AMD 1.56 0.62-3.92 0.346
More than 200,000 AMD 2.45 0.82-7.31 0.108
Spending for diabetes treatment

Less than 5,000 AMD 1.0 1.0 1.0
5,000 — 10,000 AMD 1.73 0.95-3.15 0.075
11,000 — 20,000 AMD 1.06 0.57-1.95 0.856
21,000 — 30,000 AMD 1.64 0.70-3.72 0.262
More than 30,000 AMD 1.61 0.82-3.32 0.164
Marital status

Never married 1.0 1.0 1.0
Married 0.42 0.10-1.72 0.223
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Divorced 1.16 0.02-1.38 0.097
Widow/Widower 0 L .
Having working glucose meter

Yes 1.0 1.0 1.0
No 1.49 0.96-2.31 0.076

49



Table 4: Multiple logistic regression models

Log
Variable name OdQs P 95% CI Likelihood
Ratio value :
Ratio test

% 1.0
= Duration of the disease 1.08
§ 508 9.17 0.000 1.18-1.30  ---—---

Duration of the disease 1.14 472  0.000 1.08-1.20 Chi*=20.58
& Self-monitoring of blood glucose level 3.13 438 0.000 1.20-5.61 P=0.0000
% (less than once a day) (compared
=  Age 1.12 535 0.000 1.08-1.19 with model

Gender 4.12 2.75 0.006 1.12-8.86 1)

Duration of the disease 1.11 3.06 0.002 1.04- 1.21
e Self-monitoring of blood glucose level 2.72 285 0.004 1.59- 6.09 Chi*=11.22
g (less than once a day) P=0.0008
S Foot checking following the diagnosis 6.29 6.62 0.000 2.72-13.70  (compared
= Age 1.11 336  0.001 1.05- 1.18  with model

Gender 3.22 1.86  0.063 0.93-11.65 2)

Duration of the disease 1.12 292 0.002 1.04- 1.21

Self-monitoring of blood glucose level 2.78 332 0.004 1.61- 625 Chi’*=3.77
T (less than once a day) P=0.0521
% Foot checking following the diagnosis 5.98 433 0.000 2.58-13.11 (compared
= Presence of hypertension 2.27 1.91 0.057 0.97- 536  with model

Age 1.09 2.73 0.005 1.03- 1.16  3)

Gender 3.22 1.85 0.064 0.93-11.15

The Hosmer-Lemeshow Chi-square test statistics was 7.28 (prob > Chi”* = 0.5071)

Duration of the disease 1.11 2.86 0.004 1.04- 1.23

Self-monitoring of blood glucose level 2.76 275 0.006 1.51- 569  Chi*=12.19
wn (less than once a day) P=0.0005
E Foot checking following the diagnosis 7.74 4.67 0.000 3.16-17.88  (compared
S Presence of hypertension 3.00 245 0.014 1.24- 7.22  with model
= BMI 116 341 0001 107- 127 4)

Age 1.10 2.82  0.003 1.03- 1.18

Gender 3.13 1.73 0.084 0.85-11.36

The Hosmer-Lemeshow Chi-square test statistics was 4.46 (prob > Chi” = 0.8138)

Duration of the disease 114 249 0.013 1.03- 1.25

Self-monitoring of blood glucose level 278 222 0.038 1.51- 7.63

(less than once a day)
© Foot checking following the diagnosis ~ 10.20 4.18 0.000 2.61-30.51  Chi?=9.69
o Presence of hypertension 6.10 2.73 0.006 1.26-22.44  P=0.0009
S BMI 1.20 343 0.001 1.08- 134 (compared
= Current smoking level 1.11 416 0.000 1.07-1.17  with model

(# cigarette/day) 5)

Age 1.10 224 0.008 1.01- 1.19

Gender 205 0.72 0469 2.94-14.26

The Hosmer-Lemeshow Chi-square test statistics was 6.89 (prob > Chi® = 0.5485)
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Duration of the disease 1.17  2.64 0.008 1.03- 1.39
Self-monitoring of blood glucose level 2:51 138 0.176 - 0.66- 9.34
gfe"stefl}fecé‘glg f‘;ﬁ‘gfs‘ﬁ)gn the diagnosis 138 379 0000 3.23-40.11 Chi*=4.23
% BMI yp 8.01 228 0.022 1.18-47.82  P=0.0397
3 Current smokine level 1.14 2.04 0.042 1.01- 1.29  (compared
= Alcohol dail C(%nsum tion (more than 3 1.09 2940003 1.03- 1.17 with model
. y p 350  2.08 0.037 1.15-11.39 6)
drinks)
égz der 105 1.08 0297 0.96- 1.15
355 045 0.656 0.01-91.15
The Hosmer-Lemeshow Chi-square test statistics was 5.52(prob > Chi® = 0.7011)
: . 1.11 1.31 0.189  0.95- 1.38
Duration of the disease
Self-monitoring of blood glucose level 2.15 0.99 0360 0.46-11.67
Ei’é’;fféicﬁig f‘;ﬂ‘;‘gﬁi thediagnosis 3544 323 0001 322-67.52
BMI yp 3.68 1.15 0249  0.40-33.78  Chi’=28.74
% Current smokine level 1.33 2.85 0.004 1.11- 1.66  P=0.0000
g Alcohol dail cc%nsum tion (more than 117 3.13°°0.0021.06- 1.29  (compared
S ; y p 2.19 1.08 0301  0.50- 9.64  with model
= 3 drinks) 7)
4.07 3.20 0.001  1.70- 9.57
problems
éfﬁ der 106 1.0 0270 0.94- 1.16
9.87 0.28 0.778  0.02-89.20
The Hosmer-Lemeshow Chi-square test statistics was 3.97 (prob > Chi* = 0.8594)
: . 1.18 2.55 0.012 1.03- 1.33
Duration of the disease
Self-monitoring of blood glucose level 3.28 159 0111 0.78-14.08
gfe"ste‘l’llzzcé‘ﬁg f‘élrlt‘;flvslﬁi the diagnosis 540 395 0000 5.75-91.13
BMI yp 566 157 0.117 0.61-49.84  Chi’=0.35
S Current smokine level 1.15 2.10 0.035 1.02- 1.88  P=0.5583
g Alcohol dail cc%ns mption (more than 3 11272910003 1.03- 120 (compared
g Y consump 193 099 0322 0.52- 7.78  with model
= drinks) )
Physical activity level
Knowledee score 0.11 -2.60 0.010 0.02- 0.56
Adhoron e e 1.14 044 0679 0.64- 2.07
Ace 095 -0.06 0952 0.19- 451
o er 1.03 067 0506 0.92- 1.12
473 034 0.738 0.28-99.56

The Hosmer-Lemeshow Chi-square test statistics was 17.95 (prob > Chi” = 0.0216)
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Table 5: Multiple logistic regression model for the subsample of men

Variable name Odds 7 P 95% ClI
: value

Ratio
Duration of the disease 1.13 244  0.015 1.03- 1.25
Self-monitoring of blood glucose level 232  1.66 0.046 1.15- 6.25
(less than once a day)
Foot checking following the diagnosis 10.17  4.15  0.001 3.40-30.38
of diabetes
Presence of hypertension 6.26 2.64  0.008 1.26-24.46
BMI 1.18  3.14  0.002 1.08- 1.31
Current smoking level .11~ 392  0.000 1.05- 1.17
(# cigarette/day)
Age .10 246 0.014 1.01- 1.18

The Hosmer-Lemeshow Chi-square test statistics was 7.35 (prob > Chi” = 0.4994)
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Figure 1: Age distribution of cases and controls

Controls
[ ]
80 | °
70 _ e
[ ]
[ ]
()
g
60 |
50 |
40 |

Cases

Graphs by having foot complications

53



Figure 2: Distribution of cases and controls by BMI

Controls Cases
40 |
35 |
‘E 30 |
o)
25 |
20 |
°

Graphs by having foot complications




Figure 3: Distribution of cases and controls by duration of the disease
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Appendixes
Appendix 1

Diabetes-related pathogenesis in the foot

L} [
| NEUROPATHY | ANGIOPATHY
| IMPAIRED FOOT | l TISSUE
| BIOMECHANICS | | ISCHEMIA

INFECTION v @
{ ULCER FORMATION

\""'-._ o
M’—z__
IMMUNOp 4 THY Z____:_

T
CELLULITIS / 1 \

GANGRENE DELAYED
SEPTICEMIA HEALING

AMPUTATION

**Neuropathy—disturbance of the nervous system; Angiopathy—disturbance/abnormality of tone of

the vessels; Immunopathy—pathology of immune system; Septicemia—blood purulent infection.

Source: Knokh L, Diabetic foot disease, International Journal of Angiology,2006, 9:1-6
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Appendix 2

Mortality (Deaths) - C. Diabetes (mellitus)
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Source: Disease Risks Likely To Moderately Affect Regional Stability, Civil Society.
Institute for Intelligence studies.
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Appendix 3

Procedures for contact and recontact

1. Someone answers to our call;

e Sorry for troubling you. Is it the phone number?

e May I talk with ?
2. It is necessary to make a maximum number of attempts to reach a number. If the number is
not still reached prior to 10 days the data collection ends it will be considered as non- reached
(non-contact).
3. We will let the phone ring at most seven times. If after seven times there is no answer, we
will consider this call as no response. We will report it in the journal form and go ahead.
4. On busy numbers, it is necessary to call the number a maximum number of times until we
reach it. If the number is not reached prior to 10 days the data collection ends it is considered
as non- contact. .
5. For no response calls, we will come back to that number and after finishing the whole list
until the end of the data collection.
6. If the call has been interrupted during the interview, it is necessary to call back and
continue the interview.
7. If the desired person is mentioned to be not available, it is possible to make an appointment
before the end of the data collection.
8. If the desired person has moved, it is possible to ask the person we will talk with if she/he
has the phone number of the desired person.
9. If the desired person is willing to participate in the study but not at that particular time, we
will make an appointment before the end of the data collection.
10. If the desired person is mentioned to be dead, we will apologize and present our

condolence, and thank the person we are talking with. We will report this in the journal form.
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11. The following journal form should be filled correctly. It is necessary for further

identifying the contact rate, the refusal rate and the response rate.

Contact rate = # interviewed, #partially interviewed, #refused / All above and those not

reached.

Refusal rate = # refused / Interviewed, partially interviewed, refused

Response rate = # interviewed / interviewed, part. Interviewed, refused, non-contact

For this purpose the final results will be identified by following categories:

e Partial or uncompleted interview: interviews: respondent terminated the interview

part-way through it.

e Completed interview: we will complete an interview with selected respondent.

e Refused interview: selected respondent will refuse to participate in the study or will

refuse to finish the entire interview.

e Non-contact: inability to contact the selected respondent.

Journal Form for guantitative study

ID | Age Place of residence | Date of the First
interview

Preliminary
Results

Final Results

—
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Appendix 4

Oral consent form for quantitative study

Title of Research Project: Prevalence of risk factors for development of microangiopathy of
lower extremities in Type 2 diabetes patients.

Explanation of Research Project:

Dear ,

My name is Yelena Petrosyan. I am a 2™ year student in the Master of Public Health Program
at the American University of Armenia and I am working in the Hospital of Police as a
physiotherapist. As a part of my Master Project, I am asking you to take part in a research
study that aims to identify the most frequent conditions leading to foot complications in Type
2 diabetes patients served by the Hospital or Polyclinic of Police in Yerevan, to develop
measures to help preventing these complications. You have been included in the project
since you are one of the randomly selected diabetes patients, who are registered in the
Hospital or Polyclinic of Police, Yerevan, and your name was obtained from the records
maintained by these facilities. Your participation would be highly valuable for us. The
interview will take approximately 20 minutes of your time.

Risk/Benefits

This study does not involve any kind of risks. Participation or refusal will not affect the
medical care you receive. You will not receive any incentives, financial or other direct
benefits. However, the obtained information will help us to explore the risk factors for
diabetes foot complications and develop prevention programs.

Confidentiality

The information that you share will be confidential and anonymous. Please, be assured that
your name and phone number will not be related to the information you provide. Only I have
access to the table with names and phone numbers of the study participants and this
information is kept locked; this table will be destroyed as soon as I finish the study. Any
information that you provide will be coded and held anonymous. The collected information
will be reported only as aggregate data to show the results of the survey.

Voluntariness

Your participation is absolutely voluntary. You can interrupt the conversation whenever you
want and there will be no negative consequences for you. You can freely express any
opinion. You can stop participating in the interview any time you want, or you can skip any

questions you want. Participation or refusal will not affect the medical care you receive.
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Whom to contact
If you need more information about the study, please do not hesitate to contact Varduhi

Petrosyan, Associate Dean, College of Health Sciences: (010) 51 25 64, e-mail:

vpetrosi@aua.am ; or the student-investigator Yelena Petrosyan, (093) 82 25 78, e-mail:

yelena petrosyan@edu.aua.am.

Thank you in advance.
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Oral consent form for qualitative study

Title of Research Project: Prevalence of risk factors for development of microangiopathy of
lower extremities in Type 2 diabetes patients.

Explanation of Research Project:

Dear ,

My name is Yelena Petrosyan. I am a 2" year MPH student at the American University of
Armenia and I am working in the Hospital of Police as a physiotherapist. As a part of my
Master Project, I am asking you to take part in a research study that aims to identify the most
frequent conditions leading to foot complications in Type 2 diabetes patients served by the
Hospital or Polyclinic of Police in Yerevan, to learn more about the experience of living with
a diabetes patient, attitudes towards your own perception of diabetes management and to
develop measures to help preventing these complications.

You are asked to participate in an interview, which will take about 25-30 minutes. If you do
not mind, I will take notes during the interview in order not to lose any information.
Risk/Benefits

There is no risk for you as a participant in this study. You will not receive any direct benefits
from participation. You will not incur any costs by participating in this study. Participation
or refusal will not affect the medical care your relative with diabetes receives. However, your
personal experience and participation could make a valuable input to this study and the
obtained information will help us to explore the risk factors for diabetes foot complications
and develop prevention programs. The only inconvenience will be your time spent on the
interview.

Confidentiality

All the information will be kept confidential and anonymous. Only I have an access to the
table with names and phone numbers of the study participants and this information is kept
locked; this table will be destroyed as soon as I finish the study. Any information that you
provide will be coded and held anonymous. The collected information will be reported only
as aggregate data to show the results of the survey.

Voluntariness

Your participation in the study is voluntary. You have the right not to participate or drop out
from the interview anytime.

Whom to contact
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If you need more information about the study, please do not hesitate to contact Varduhi
Petrosyan, Associate Dean, College of Health Sciences: (010) 51 25 64, e-mail:

vpetrosi@aua.am ; or the student-investigator Yelena Petrosyan, (093) 82 25 78, e-mail:

yelena petrosyan@edu.aua.am

Thank you in advance!
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Oral consent form for quantitative study (Armenian version)

Zbnwgnun pjub witduindp” 2 mhuh swpwpuhtt thwpbnny hhywunubph dnwn

unnpht ybponypubph wighnywwhwh wnwewgdw nhuljuyhtt gnpénuubph
nwpwosyudnipniun:

ZEnwgnun pjub pugunpnipiniip

b wuntup Gikuw NEnpnuyut b Gu Zujuwunwtth Udkphljjut Zudwjuupuh
Zuupujhtt Unnpowwwhipjut Spugpnid pungpjus wjupunuljut Ynipup
nruwinnnihh U b twb woppwnnmd B Quinpljutnpjut Znuyhunwinid npytu
dhqhnpipuylinn: Thund Bd Qtq wju hEnwgnunipjutp dwutwlglint punpupny
(npp hwighuwunud £ hd ghynduwyhtt wpuwnwph vh dwu), nph tyyunwljatp
k" huyntwpbpl) Nunhjuinipjut Znuyhwnwnd b Mnjhljhuhuynid poidynn 2
nhuyh pupwpuyht thuptinng hhyubnutph dnn uinnpht Jepeniyputph
pupnnipniutbpht tyuwunng wnwyt] hwdwh hwinhynn wundwnubpp b
huyntwptpt) yipnhhojwy pupnnipniuutpp juthiupgtbnt hongubp: Lhubkinyg
yuwwnwhwlwinipjut ujqpniupny ptnnpdus dwubimjhgutiphg dkyp, npntp
qpuugws Lt Gphwuh Nunhjubipjut Znuyhnwinid b Mnjhyhthjuynud, dnip
pungpiyuws tp wyu Spwgpnid b QEp wunip Yipgyws b JEpnhhojuy
hwunwwnnipjniiitph gqputgudwnyuthg: Qtp dwutwlgnipiniup owwn
wpdbtpwynp k dbp hwdwp: Zupguqpniygp funlbth dnwn 20 pnyk.

[rhuly/Cwhmgpe

Uju htnnwgnuinipjuiipn dwutwlgliny” Fnip nplik nhuljh skp nhunud:
Uwutwlgnipniup jud hpudwpytjp nplik duiny sh winpunwuntw 2bp pniddw
npupwgph Ypw: Fnip nplik ppwpuntuwp, $hutwtuwljut jud wy) ninnujh
owhnpltp skp unwbw: Ujtntwdktwuhy, hwjuwpwgpjus hudnpldwughwt oquh
ukq pugwhwjnt) swpwpuyhtt nhwpkwnny hhquunubph dnwn uvnnph Jpenyputph
pupnnipiniutiph nhuljh gnpénutkpp, npnup Juoywunbu jubjuwpgbhs Spuqpbph
qupguguuip:

Funuihnipmnih
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Utq mpudwunpjus hupnpldughwt juyywhywugh qununih b whwbnit: Mungpnud G,
tntp uwnnwh, np Qtp wuniup b hkpwpunuh hwdwpp sh Yggh wyt hudnpdwghuyght,
npp nip jupudwnpbp: Uhwyt htd hwuwubh hth dwutwhgubph winituubph b

htEnwunuwhwdwpubph guuyp, npp jywhwywiygh Ynnudus ukyulnid, wyh
Unstiswgyh hbnnwugnuinnipyutt wjwupnhg witdhowybu htnn: tp Ynnuhg
npudwunpus hudnpldughwt jynpuynpyh b jywhywidh whwbnt:
Zujuwpugpyus hudpnpdughwt Yubpuwyugyh dhwjt npybu puinhwtpugdws
n]ju)” hblnwgnunipjutt wpyniupubpp gnyg nunt tyyuwnwlny:

Uwublwlgnipjui hpuniup

Qbp dwutwlgnipiniup wdpnnonipjudp judwynp k: Fnip Jupnn Ep qpnygp
punhwwnt] guujugws wwhh b uwy sh piph nplk ppuguuwlwt htwnbwuph: Inip
Jupnn Ep wmquun wpnwhwynby tp jupshpp: Swjugusd yuwhh Fnip fupnn Ep
punhwint] hwpguqpnygp jud jupnn p pug pnnit) gutjugws hwpg, nphu skp
nignid Wunwupiwuky:

M nhdky

Gpt nnip wykh sun mbnkjuwnynipjub juphp niutp juyyws hbnwugnunnipjut

htwn, fupnn Ep nhut] Ywpnynihh MEnpnujuitht "Unnpouywhwljut
ghwinipiniuttph pnikoh thnpunklwi, (010) 51 25 64, e-mail: vpetrosi@aua.am ; Juu

Gihuw MEwnpnujuttht (093) 82 25 78, e-mail: yelena_petrosyan@edu.aua.am

Luwpnmuybu phnphwluynipin. i
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Oral consent form for qualitative study (Armenian version)

Zbnwgnun pjub witduindp” 2 mhuh swpwpuhtt thwpbnny hhywunubph dnwn

unnpht ybponypubph wighnywwhwh wnwewgdw nhuljuyhtt gnpénuubph
nwpwosyudnipniun:

ZEnwgnun pjub pugunpnipiniip

b wuntup Gikuw NEnpnuyut b Gu Zujuwunwtth Udkphljjut Zudwjuupuh
Zuupujhtt Unnpowwwhipjut Spugpnid pungpjus wjupunuljut Ynipup
nruwinnnihh U b twb woppwnnmd B Quinpljutnpjut Znuyhunwinid npytu
dhqhnpipuylinn: Thund Bd Qtq wju hEnwgnunipjutp dwutwlglint punpupny
(npp hwighuwunud £ hd ghynduwyhtt wpuwnwph vh dwu), nph tyyunwljatp
k" huyntwpbpl) Nunhjuinipjut Znuyhwnwnd b Mnjhljhuhuynid poidynn 2
nhuyh pupwpuyht thuptinng hhyubnutph dnn uinnpht Jepeniyputph
pupnnipniutbphtt tyuwuwnnn, wnwyk) hwdwh hwiunhwyny undwnubpp, hdwbuyg
wytht pwpwpuwyht nhwpbknny hhywunh htn wypknt thnpdh dwuht,
owpwipwjht nhwpbnh pniddwt Jepupbpu) ubthwujub pujudwt dwuht b
hwyntwptpk) yipnhhojwy pupnnipniuttpp jutthuwpgbknt dhongubp:

Thunud Bl 2bEq wyju hblnnwgnuninipyuip dwubtwlglint jpunpuwipny, npp junlih dnwn
25-30 pnyk: Gph nip nhd skp, bu wyndubp Yunmwpbd hwpguqpnygh pipwugpnid
hudnpdughw shnpgubint tyyuwnulny:

[rhuly/Cwhmgpe

Uju htnnwgnuinipjuiip dwubtmljgkiny “nip nplik nhuljh skp nhunid. “knip nplik
owhnijp stp ntubuw Jud htwtuwljut nnyydh skp Eupwuplyh dwutwlgting wyu
htwnwgnunipjuin: Ujuntwdbuwjuhy, Ep whdtwlut thnpdp b dwubwlgnipiniup
wpdbipwynp tkpnpnud Yihuh wyu hbnnwgnunmipiut hwdwp b hwdwpwugpyus
hudnpdughwt Ynquh Ukq puguwhwjnt) owpwpuwyhtt phwpbnny hhywinubph dnwn
nuphnph pupnnipnibtiph nhull gnpénuukpp, npnup fuyuwunbu jufuwpgths
dpwgntph qupqugdwip: 2kq yuwndwnws vhwl wthwupdwpnipmniup Yihth wyb
dwdwtiwljp, npp Inip junpudwnpblp wyju hwnguqpniyght:

Uwubliwlgnipjui hpuniup
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Qbp dwutwljgnipiniup wdpnnonipjudp judwynp kE: Inip hpwyniup niubkp
sdwutimlgl) Jud punhwwnbin hwpguqpnygp guajugws wwhh:

Funuihnipmnih

Utq npudwnpjus hupnpldwughwin juyyuhwywtdh qununth b whwbtnit: unpnud B
tntp Juunwh, np QEp winiup b hkpwjunuh hwdwpp sh Ygyh wyt hudnpdwghuyht,
nnp nip junpudwnpbp: Uhwyt hd hwuwbbh ihuh dwubwlhgubph wbniuubph b
htnwjunuwhwdwpubph guuyp, npp jywhwywugh Ynnudus ukyulnid, wjh
Unstiswuugyh hbnnwugnunnipyut wjwpnhg wtdhowuytu hkwnn: 2kp Ynnuhg
npudwnpyus hudnpldughwtt jynpuynpyh b jywhywigh whwbn:
Zujupugnyus hudpnpdughwt ubkpuyugyh dhwyt npyku hwdwljupgus ngjug’
htwnwgnuinipjutt wpynitupubipp gnyg nuwnt tyuwwnwyny:

M nhuk

Bpt nnip wykh sun hudnpdughuyh Juphp niubp juwyydws hblnwgnunipju
htw, jupnn Ep Juwyt) Yupnynihh MEwnpnujutht "Unnpowwyyuhwljut
ghuinipjniutitiph pnjkoh thnjungkljwi, (010) 51 25 64, e-mail: vpetrosi@aua.am ; Jud

Gikuw NEnpnuyyut’ (093) 82 25 78, e-mail: yelena_petrosyan@edu.aua.am.

Lwpiuw bu phnphwljuynipint
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Appendix 5

Clinical guidelines for prevention and management of foot problems in Type 2 diabetes

patients (81; 82)
Guideline for diabetes patients’ foot self-care

1. Washing and checking feet daily. It is necessary to check the entire surface of both
feet for skin breaks, blisters, swelling, or redness, including between and undemeath
the toes, where damage may be hidden.

2. Trimming nails carefully; trim toenails straight across and file the edges with an
emery board or nail file.

3. Wearing shoes and socks at all times. Never walk barefoot. Wearing comfortable
shoes that fit well and protect patient’s feet and checking inside of shoes before
wearing them.

4. Be more active, planning physical activity program.

5. Protect feet from hot and cold. Keep skin soft and smooth.

6. Screening for foot complications should be a routine part of most medical visits, but is
sometimes overlooked. Do not hesitate to ask the healthcare provider for a foot check

at least once a year, and more frequently if there are foot changes.

Clinical guideline for examination of diabetes patients’ feet by physician

1. Care of people at low current risk of foot ulcers (normal sensation, palpable
pulses) includes:

e Palpation of foot pulses

e Testing of foot sensation

¢ Inspection for any foot deformity and footwear

e Foot care education with each diabetes patient
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2. Care of people at increased risk of foot ulcers (neuropathy or absent pulses or other
risk factors) includes:
1. Arrange regular feet examinations (3-6 monthly)
At each examination:
e Inspect patient’s feet
e Consider need for vascular assessment
e Evaluate footwear
e Enhance foot care education
3. Care of people at high risk of foot ulcers (neuropathy+absent pulses+ deformity or
skin changes or previous ulcers) includes:
1. Arrange regular feet examinations (1-3 monthly)
At each examination:
e Inspect patient’s feet
e Consider need for vascular assessment
e [Evaluate and ensure the appropriate provision of intensified foot care education
e Skin and nail care
4. Care of people with foot care emergencies and foot ulcers new ulceration, swelling,
discolouration) includes:
e Investigate and treat vascular insufficiency
¢ Initiate and supervise wound management
e Use dressings and debridement as indicated
e Use systematic antibiotic therapy for infection as indicated
e Insure an effective means of distributing foot pressures, including specialist
footwear, orthotics and casts

e Try to achieve optimal blood glucose level
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Appendix 2

Questionnaire

ID

Interview date / / (day/month/year)
Interview start time (hours: minutes)
Interview end time (hours: minutes)

Answer to the questions should be marked by circling the numbers corresponding to the
option participant chooses.
For example,

The capital of Armenia is
Yerevan
2. Gyumri
General Socio-Demographic Information
1. What is your birth date? / / (day/month/year)

2. Indicate your gender.
1. Male
2. Female
3. Your place of living
1. Yerevan
2. Other cities of Armenia
3. Marzes of Armenia
4. What is the highest level of education you have completed?
1. School (less than 10 years)

2. School (10 years)

3. Professional technical education (10-13 years)
4. University/Institute (14-16 years)

5. Postgraduate

5. What is your current marital status?
1. Never married
2. Married
3. Divorced

4. Widow / Widower

70



6. Are you currently employed?
1. Yes (Go to Q.8)
2. No (retired)
7. When did you retire? ago

8. Please, specify the type of your job?
1. Shift based
2. Office work
3. Both
4. Other (specity)
9. In a typical week, do you work/worked day shifts?
1. Yes
2. No

9.a. If yes, how many day shifts in a typical week?
circleone: 0 1 2 3 4 5 6 7
10. In a typical week, do you work/worked night shifts? (For example, midnight to
8:00 am)
1. Yes
2. No
10.a. If yes, how many night shifts in a typical week?
circleone: 0 1 2 3 4 5 6 7
11. In a typical week, do you work/worked swing shifts?(For example, 4:00 pm to
midnight)
1. Yes
2. No
11.a. If yes, how many swing shifts in a typical week?
circleone: 0 1 2 3 4 5 6 7
12. About how old were you when you first learned that you had diabetes?
years old

&8. Don’t know/Not sure

13. Did/do anyone in your family have diabetes?
1. Parents
2. Grandparents
3. Siblings
4. None
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88. Don’t know/Not sure
14. Overall, how would you rate your health during the past 4 weeks?
1. Excellent
2. Very good
3. Good
4. Fair
5. Poor
6. Very poor
88. Don’t know/Not sure
15. During the past 4 weeks, how much did physical health problems limit your usual
physical activities (such as walking or climbing stairs)?
1. Not at all
2. Very little
3. Somewhat
4. Quite a lot
5. Could not do physical activities
88. Don’t know/Not sure
16. During the past 4 weeks, how much difficulty did you have doing your daily
work, both at home and away from home, because of your physical health?
1. None at all
2. A little bit
3. Some
4. Quite a lot
5. Could not do daily activities
88. Don’t know/Not sure
17. How much bodily pain have you had during the past 4 weeks?
1. None
2. Very mild
3. Mild
4. Moderate
5. Severe
6. Very severe
88. Don’t know/Not sure

18. Do you smoke cigarettes now?
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1. Yes

2.No (GotoQ.21)
19. How many cigarettes do you smoke per day?
(number of cigarettes)

&8. Don't Know/Not Sure

20. How old were you when you first started smoking cigarettes fairly regularly?
years old.
21. Have you ever smoked?
1. Yes
2. No
22. Now, thinking about the moderate activities you do in a usual week (during last 7
days). Moderate physical activities make you breath somewhat harder than normal,
such as brisk walking, bicycling, gardening, sweeping, washing windows, swimming in a
regular pace, or anything else. How many days in a usual week do you do moderate
physical activities for at least 10 minutes at a time?
Days per week
88. Don’t know/Not sure
23. On days when you do moderate physical activities for at least 10 minutes at a time,
how much total time per day do you spend doing these activities?
minutes per day
88. Don’t know/Not sure
24. Now, think about the time you spent walking in the last 7 days. This includes at
work and at home, walking to travel from place to place, and any other walking that
you might do solely for recreation, or leisure. During the last 7 days, on how many days
did you walk for at least 10 minutes at a time?
Days per week
88. Don't Know/Not Sure
25. How much time did you usually spend walking on one of those days?
minutes per day

88. Don't Know/Not Sure

Next guestions are about Diabetes Management

26. Which of the following do you currently use to treat your diabetes? (Check all that
apply)
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1. Diet

2. Physical activity (Exercise).
3. Diabetes pills

4. Insulin injections

5. Not using any treatment

6. Other (specify)
88. Don’t know/Not sure

27. Do you ever forget to take your medications?
1. Yes
2. No
28. Are you careless at times about taking your diabetes medications?
1. Yes
2. No
29. When you feel better, do you sometimes stop taking your diabetes medications?
I. Yes
2. No
30. Sometimes if you feel worse when you take your medications, do you stop taking
them?
1. Yes
2. No
31. Is there a doctor you usually see for your diabetes?
1. Yes
2. No (Goto Q 34)
31.a. If yes, please specify who is that doctor?
1. Polyclinic endocrinologist
2. Hospital endocrinologist
3. Other (specify)
32. How many times have you seen this doctor in the past 12 months?

1. Once a month
2. Twice a year
3. Once a year
4. Did not visit
33. Are you satisfied with the care you get from your doctor?

1. Very satisfied
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2. Satisfied
3. Neither satisfied nor dissatisfied
4. Dissatisfied
5. Extremely dissatisfied
34. During the last 7 days, how often did you check your own blood sugar level at home?
1. 4 or more times a day
2.2 or 3 times a day
3. Once a day
4. Less than once a day
5. Never
88. Don’t know/Not sure
35. How do you use the results of blood sugar tests? (Check all that apply)
1. To check or alter my diabetes tablets
2. To check or alter the amount of insulin I take
3. To help me decide how much physical activity I do
4. To contact my diabetes doctor
5. Other (specity)

36. How often did your doctor or health care provider recommend you test your own

blood sugar level?
1. Test 4 or more times a day
2. Test 2 or 3 times a day
3. Test once a day
4. Test less than once a day
5. Told me to test at home, but didn’t say how often
88. Don’t know/Not sure
37. Do you have a working glucometer at home?
1. Yes
2. No
38. On average, over the past month, on how many days per week have you followed the
diet?
circleone: 0 1 2 3 4 5 6 7
88. Don’t know/Not sure
39. Have you ever had or were treated for high blood pressure?
1. Yes
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2. No
40. Please provide the last reading of your blood pressure mm Hg

41. Did/do you (or someone in your family) regularly check your feet, including between
your toes?
1. Yes
2. No (Go to Q. 45)
3. Not applicable (both feet amputated)
88. Don’t know/Not sure
42 1If yes, during the last 12 months, how often did you check your feet?
1. Once a year
2.2 or 3 times a year
3. Once a month
4.2 or 3 times a month
5. Once a week
6. 2 or 3 times a week
88. Don’t know/Not sure
43. Are you (or someone in your family) checking you feet on a regular basis from the
moment you were diagnosed with diabetes?
1. Yes
2. No
44. 1 no, please specify when you (or someone in your family) started regular checking

your feet?

45. During the last 12 months, how often did your doctor or health care provider
examine your feet?

1. Every visit

2. Most of the visits

3. At least one of the visits

4. None of the visits

5. Not applicable (both feet amputated)

88. Don’t know/Not sure
46. Is your doctor or health care provider examining your feet on a regular basis from
the moment you were diagnosed with diabetes?

1. Yes (GotoQ.48)
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2. No
47. If no, please specify when your doctor or health care provider started regular

checking your feet?

48. Have you ever had a toe, foot or leg amputated?

1. Yes
2. No (Go to Q. 49 and 50)
48.a. If yes, how old were you, when your toe, foot or leg was amputated?
years old. (Go to Q 49.a and 50.a)
49. What is your current weight? kg.
49.a. Please state your weight before amputation kg.
50. What is your height? m.
50.a. Please state your height before amputation m.

Knowledge about diabetes

51. I can avoid complications of diabetes
1. Strongly agree
2. Agree
3. Neither agree nor disagree
4. Disagree
5. Strongly disagree
88. Don’t know/Not sure
52. Complications may occur if diabetes is poorly controlled
I. Yes
2. No
88. Don’t know/Not sure
53. Good blood sugar control is a matter of luck
1. Strongly agree
2. Agree
3. Neither agree nor disagree
4. Disagree
5. Strongly disagree
88. Don’t know/Not sure

54. What is a normal blood sugar level? mm/1
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55. Which of the following is highest in carbohydrates?

1. Baked chicken

2. Dutch cheese

3. Baked potato

4. Dairy butter

88. Don’t know/Not sure

56. Which of the following is highest in fat?

l.
2.
3.
4.

Low fat milk
Orange juice
Bread
Honey

&8. Don’t know/Not sure

57. Which of the following foods provides low fat protein?

1.
2.
3.
4.

Broiled fish
Dutch cheese
Carrots

Chocolate

88. Don’t know/Not sure

58. Last month, the approximate amount of household income spent by all of your

household members was:

1. Less than 30,000 AMD
2. 31,000 - 50,000 AMD

3. 51,000 — 100,000 AMD
4.101,000-250,000 AMD
4. More than 250,000 AMD
88. Don’t know/Not sure

59. How much money do you spend to treat and manage your diabetes per month on

average?

1. Less than 5,000 AMD
2. 5,000 - 10,000 AMD
3. 11,000 - 20,000 AMD
4.21,000 - 30,000 AMD
5. More than 30,000 AMD
88. Don’t know/Not sure
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60. How often do you have a drink containing alcohol?
1. Never
2. Used to drink, but don’t drink any more
3. Once a month or less
4. Two to four times a month
5. Two to three times a week
6. Four or more times a week
88. Don’t know/Not sure
61. How many drinks containing alcohol do you have on a typical day when you are
drinking?
1.1 or 2 drinks
2. 3 or 4 drinks
3.5 or 6 drinks
4. 7 or more drinks
88. Don’t know/Not sure
62. How often do you have five or more drinks on one occasion?
1. Never
2. Less than monthly
3. Monthly
4. Weekly
5. Daily or almost daily
88. Don’t know/Not sure

Thank you so much for your time and effort!
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Jwnpquipwn

ID 2

Twngwqnnygh wduwphyn / / (op/wihu/tnunh)
Jwngquqnnygh vlulynt dwip (Gwi:pnwh)
Jwngwagnny/gh wywpunh dwin (dwad:pnwt)

Twpglnh wwinwufuwlp wiunp b Opdh 2nowlwhh dg Jbngllyny wyl phdp, npp
hwiwwuwwnwufuwlngd E hwpgwannygh dwulbwlgh Unndhg plGunpywo
tuwppbpwlpa: Opplwly-

LwpwwuunaOft dugyma puinganp
GnGyurtin
2 Qumdnhi

Llnhwlnin Unghnnbdngpuwphly inbnblyunnynipini
1. N°ph £ 2bp 6GGrnywG nmwptphyp. / / op/wdhu/tnwnh)
2. Lptip Qtip ubinp.

1. Upwyw
2. hquuwC

3. 2tp phwywyuwypnp.
1. 6pliwb
2. 3wjwuwnwbh wy pwnwpltn
3. 3wjywuwnwbh dwpgbip
4. Lpbp wikGwpwndp Yppnepynilp, np InLp uwgh tip.
1. @tiph dholwlwng nwpng (10 nwpnLg Wwlwu)
2. Uhgliwlwng (nwpng, 10 tnwnh)
3. Uphohl dwulGwqhunwlwb (ntuntdbwpwa, 10-13 tnwph)

4. Pwpdnpwantja (hGuinhunnwn jud hwdwuwpwa)
536wnnhyndwhl  (Gwqhuwnpwunnipw,wuwyhpwbwnnipw,
nnyunpwbwnnipw)

5. hGswhuh®G £ Qtip pGunwOblwh YuwpgwyhSwyp.
1. Qwinulwgwé
2. Udntubwgwé
3. Udntubwntéywé
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4. Ujph/ wdniph
6. Wjdd MnLp wfuwnni®o bp.
1. Ujn (UGgQk| 3.8)
2. N (pn2wlwnnt)
7. 6°pp Gip Yncp pnawlh qlwgh. wnwy
8. h°Gs plnyp nLGh/niLlbip 26p wfuwwnwpp.
1. IGppwithnfuwjhb
2. Odhuwyhb
3. Bpynuul
4. Uy (dawinky)
9. Cwpwpyw pGpwgpnty, Mip ghipbywjht htippwpnfun®y bp w2fuwwnnid
/w2fuwinti Gp. (OphGwy’ hg GhGsL Ytughztin)
1. Ujn
2. Ny
9. w. bpb wyn, wwyw pwhh® op 2wpwpyw plGpwgpntd.
Lppoyp.0 1 2 3 4 5 6 7
10. Cwpwpyw plpwgpnty, Inp ghztipwjhG htppwpenfun®y tip w2fuwwnncd
/wfuwwnt) Gp. (OphGwly™ YGughztinphg 0hGsL wnwynwnjwh 8:00)
1. Un
2. N
10.w. 6pbi wyn, www pwh® op wpwpyw plGpwgpnty. .
Ltpdyp:-0 1 2 3 4 5 6 7
11. Cwpwpyw plpwgpnty, Wnp tpbynjwh htppwenfun®y bp wfuwwnid
/wfuwnt) Gp. (OphGwy™ 16:00 dhGsk Yhughotbp)
1. Un
2. N
11. w. 6pb wyn, www pwh” op 2wpwpyw plpwgpnty.
Lpipdp: 0 1 2 3 4 5 6 7
12. Unnnwynpuwbiu Mnep pwlh® nwpblwib Ghp, Gpp wpwohl whqui hdwgwp np

MnLp wpwpwjuwin nLbtip. mwnpblwb
13. btp plwnwbhph winwdibtphg nplt dGYp nLGh®/ nuGbp 2wpwpuwfuwn.
1. Olnnltpp

2. MTwwhybtpp/ mwwnhybtipp
3. GnpwypGtipp/ Bnyptipp
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4. N3 np
88. 2qhwnti/ Ndwpwlnid GY wwunwufuw bt
14. CGnhwlnip wndwdp. hGswt®u YabGwhwinbp 26p wrnnpwlwb yhdwyp wlgwd
4 wpwpyw plGpwgpnty.
1. QGpwqulg
2. Cwuwn (wy
3. Lwy
4. Pwwpuwp
5. dwwn
6. Cwwn Jwwn
88. 2qhwnbd/ MdJwpwlnid GO wwwnwufuwbb|
15. Uligwé 4 wpwpyw plGpwgpntd hGspwln®y k£ 2bp wnnnowlwb yhdwyp
uwhiwOwthwyby 6p wropjw hahywywhb wlynhynipjnilp. (Ophtwly” pwytip Ywd
wuwnhdwbbtp pwpopwbwy)
1. UdGGLHG sh wanb
2 Gwuwn phs
3. Uh phs
4. Pujwlwbh
5. 2th wpnn $hahlwwbiu whwnhy (hab|
88. 2ghwntd/ MdJwpwlnid Gd wwunwufuwbb|
16. UGgwé 4 wpwpyw plGpwgpntd 2tip wennowlwb yhdwyp hGspwln®y k
nddwptignti| 2tip wnonjw wfuwwnwbpp wnwlp Ywd npuntd.
1. UdGGLNG sh wagnb
2 Cwuwn phg
3. Uh phs
4. Pujwlwbh
5. 2th Ywpnn $hghlwwbtu wynhy |hGk)
88. 2ghwntid/ Mdwpwlnid Gd wwunwufuw bt
17. UGgwé 4 wpwpyw plGpwgpntd h°Gs wunhdwbh $hghyuyw/ dwpdGwywh
gwy tip nLObghy,
1. 260 nLbtgh|
2. UGGwG
3. @nyy
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4. Pujwlwbh

5. Untp

6. Gwuwn untLp

88. 2qhwntd/ MdJwpwbnid GY wwunwufuwbb]
18. Ujdd Mnp Stund”u bip.

1. Ujn

2. Ng (UGgGhL 3. 21)
19. Pwlh® quwlwy tp Stunud vty opyw plpwgpntd.
qlwbwy

88. 2ghwntid/ MdJwpwlnid Gd wwunwufuw bt
20. Mip pwh® wnwpbywb Ghp Gpp ulyubighp YwbnGwynp 6fub.
nwnpbywh

21. Mnip tipplhgt 6fub”| Gp.

1. Ujn

2.Ng
22. Ujdd duinwétip dhohl owlp wwhwGonn $hghywlwb_gnpénnnipyniGGtiph dwuh(,
npnGp unynpwlwGhg dh thnpp G0 wpwqwglnid Qtip 20swenipynibp L Ywpnn G
GGpwreb wpwqg puwyip, hEdwOhy Jupbip, ywpwnbignud wzfuwanbip, hwanwyp
wyibrp, ywwnnihwG Juip, (nnubwip b wyG: dbephl 7 opdw plGpwgpnid pwh® op
Gp Jwuwwnb| dhohl owlp wwhwlonn $hghywlywb gnpénnnipjnilt wikGwphsp 10
nnwtih pGpwgpnty.
on wpwpyw plpwgpntd

88. 2qhwntid/ "dwpwlnid Gd wwunwufuw bt

23. Nppw’lt dwiwbwl Gp Mnep unynpwpwp dwiuunid BhohG pwip wwhwlpnn
bhahywywb gnpénnnipynLlltiph ypw wyn optiphC.
pnwt ALYy opniy

88. 2ghwntd/ MdJwpwbnid Gd wwunwufuw bt
24. Ujdd dinwétip wyl dwiwlwyh dwuhG, np Mnp dwfuub Gip gpnulbne / ninpny
pwyitiint ypw ytipoht 7 opqw papwgpnid: Wa GGpwnencd £ wnwbp, w2fuwnwbph
Jwjpnid wad npunid pwybpp, sh ywjphg gjnup ninpny inbnwithnfuybip, hwbquwnh,
dwiwbgh Ywd dwpgytnt Guywwnwyny Ywwnwpynn qpnuwbpn: Y6pehl 7 opyw

pGpwgpntd pwlh® op tip Mnip qpnulbl/ ninpny pwyj b wokGwphsp 10 pnwbp
pGpwgpntd.
on wpwpyw plpwgpntd
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88. 2qhwntd/ MYdwpwbnid GY wwunwufuw bt
25. Nppw’l dwiwblwl Gp Mnip dwfuubi| gpnuGbint/ ninpny pwybpnt Ypw wyn
optiphG.
pnwb BGY opnid
88. 2qhwnbd/ MdJwpwbnid Gd wwnwufuwbb)
Rwonpnnn hwpgtipp Swpwpwihl Yhwpbnh pniddwd b nEjwywpiw dwuhG GG:

26. Lpqwoéhhphg n"pa Gp GEpYwjndu oquiwgnpéned Qbp wpwpwfunh pneddw
Guuwuwnwynd. (Lpbp pnrnn hGwpwynp wwinwufuwGGapn)
1. YhGwnw (UGGnwlwpq)
2. Dhghuywb wywnhynipynib (JundnipyntGGtip)
3. Cwpwpwfuwnh nbd hwpbp
4. hGuni hGh GEpwpynid
5. Ns dh pnidnid sba pGnnilned
6. UjL (G2winkiy)
88. 2qhwntid/ Mdwpwlnid GY wwunwufuw bt
27. bpplhgt Mnp dnpwGnl®d bp plnnulb] awpwpwiuinh nkd 26p nbnnpwjpn.
1. Ujn
2. Ny
28. Upryn"p bpptidG Mnip whhbwnbnnuyw Gp 2wpwpwfuwnh nbd Q6p nkgnpuwjpp

dwiwbwyhb plnnLGtne hwpgned.
1. Ujn
2. Ns
29. bpp MnLp 2bq (wy Gp qgnid. Mnep npnp dwiwbwlyny nunwpbglnl®y tip
2wpwnpuwfunh ntd nignpwjph pGnnilnudp.
1. Un
2. N
30. Gpptidh Gpp nbinnpw)pb pGnnulathu Mnep dbq wybh Jwwn Gp ggnud. Mnp
nwnuwpbglni®d bp wpwpwhuinh nkd ninnpwjph pGnniGnidp.
1. Ujn
2. Ns
31. Yw” wprynp nplk pdh2y, nphG MnLp unynpwpwp wygbnud Gp wpwpwfunh
wwwndwnny.
1. Ujn
2. Ny (Uhglt 3. 34)
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31.w. 6pb wyn, www n°y £ wyn pdh2yp.

1. Nuinhywbnipywb MnhyhGhywyh EGnnyphGning

2. NuinhlywGnipjwl Inuwhwnwih EGnnyphGning

3. UjL (G2winkiy)
32. Pwlh” wlquwu bp wygbibp wyn pd24hG wigwé 12 wiujw plGpugpntd
2wpwnpwfunh Juwwwygnipjwdp.

1. Udhup oGy

2. Swphb 2 wbquwa

3. Swphb aky

4. 260 wygb b
33. Upnynp Mip pwjwpwpyw’s bp 26p pd2yh Ynnohg mpwiwnpywé
pnidoqlnipjniGhg.

1. Cwwn pwywpwpywé
2. Pwjwpwnpywé
3. Ng pwdwpwpywé ny £ spwdwpupywé
4. Jpwdwpwpywé
5. Owjpwhtin spwywpwpywé
34. UGgwé 7 opw plpwgpnid h°0s hwdwjuwlwlnipjwip Gp Onp swihbp 26p
wpwb ab9 wpwph wwpniGwynep)nclp.
1. Opp 4 wlqwy
2. Opp 2 wd 3 whquwy
3. Opp 1 whqu
4. Udth phs pwb opp 1 wbqwa
5. Gpptip
88. 2qhwnty/ Ydwpwlnid Y wwunwufuwbb)
35. hGswbt"u Gp oguwgnpénud 2bp wpywl 2wpwph wwpniGwynipjwl unniquwG
wnpnnibpGtpn.
1. Unnigbp Ywd thnfubp pwpwph hwpbipp
2. Uinnigbi Ywd thnfutip GGpwpydnn hGunihGh pwGwynepjniln
3. Oqlnud £ dnpn2t $hahywlwlb whnmhdnipjwlb inlinnnipynilp
4. Yuuwyb) hd pd2yh hbwn
5. UjL (Gawinky)
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36. 2bp pdhayp h°Gs hwdwhuwlwbnipjwip t funphnipn ingbp Q6q swithbp wpjw
ubo wpwph wwpnLGwynepjnilp.
1. Quiht opp 4 whquy
2. Qwitht] opp 2 Ywd 3 wlqwd
3. Qwitht| opp vGY whqwd
4. Qwiht| wydtith phs pwl onpp 1 wlqwy
5. lunphnipn £ gt swihtp nmwGp, pwjg sh wubp pb pwGh wGqud
88. 2qhwnty/ Ydwpwlnid Y wwunwufuw bt
37. Swlp nGE°p wétuwwnnn qyniyndtinp / wpywb dtp wpwnh wwpniGwynipjnilp
npnnn uwnp.
1. Un
2. N
38. Uligjw] wduyjw pGpwgpnti. dhohlnid dninwynpwytiv wpwpyw pwbh® onh tip
MnLp htinlb| 26p uGlnwywpghd.
Lptpukyp. 0 1 2 3 4 5 6 7
88. 2qhwnty/ NYdwpwlnid Y wwunwufuwbb)
39. Nnip Gpplhgt pnudyt®] Gp wpjwh pwpép aGonwdhg.
1. Ujn
2. Ny
40. uGnpnud Gd Qbq GEpYwywgltip 26p wpywb 8G20wb Yytpeha gnigwbhp.
0d/uu
41. Upryn°p nip (i tnwp whnwailtiphg nplt d6Y) ywbpbpwpwp qGanud Gp 26p

nunpbpp’ GEpwnjwy nnph dwwnbiph whwGpGtpp.
1. Un
2.Ny (UGghb) 3.45)
3. UGhOwn £ ywwnwufuwlb (ninpbpp wiwyntinwgywé Ga)
88. 2ghwntid/ MdJwpwlnid Gl wwwnwufuwbb|
42. JbpphG 12 wiujw pGpwgpnid h°0s hwdwfuwlwbnipjwdp Gp Mnp qGGL; Abp
nwnptipp.
1. SwphG aky
2 Swph0 2 wd 3 wlquwy
3. Udhup vy
4. Udhup 2 wd 3 wlgqwy
5. Cwpwpp vk
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6. Cwpwpep 2 Jwi 3 wlhqwy

88. 2qhwntid/ Mdwpwlnid Gd wwunwufuw bt
43. Upmyn°p Mnip (Ywid Qtp plGunwlhph wlnwulGtphg nplk dkyp) wwppbpwpwn
qGGnud Gp 2tip ninpbipp 6q dnwn Qwpwbwfunp hwjnGwptiptinig h Ybp.

1. Un

2.Ng
44. bpbt ns, wwyw Gytip fubGnpnud Gd pb Mp (Ywd Q6p pGunwbhph wlnwaGtphg

npLt ukyp) 6°pp uyubighp wwppbipwpwp qGak)L Q6p nnpbipp.

45. JbpdhG 12 wiujw pGpwgpnid h°0s hwlwfuwlwbnipjwdp £ Q6p pdhoyp qhGGeL
Qtp ninptipp.
1. Sntpwpwbsjnip wygbnipjwl dwdwlwy
2. UygtiintpyntGGbph dGéwiwubnipywl dwiwbwy
3. UygtiinLpynLbbtiphg dtyh dwdiwbwy
4. UygtiinLpjnLbbtiphg ng atyh dwiwbwy
5. UOhGwp £ ywuwnwufuwbb] (ninpbpp wdwninwgywé Ga)
88. 2ghwntid/ Mdwpwlnid Gd wwunwufuw bt
46.Upnynp 2tp pdhUp wwppbpwpwp qGGnl"d0 £t Q6p nunpbpp 26g  Gnwn
2wpwnwfunp huywnbwptiptinig h ybp.
1. Un (UGglt 3. 48)
2. N
47. &pb ng, www G26p fulnpnud BA pbk Qbp pdhoyp 6°pp uyubig wwppbpwpwn qGGG
QGp nwnptipp.

48. pplt GGpwnyyb®| Gp wiwniinwghwh (dwwnp, pwpp, ninpp).
1.Ujn (UGgGL| 3. 49 L. 50)
2. Ny
48.w. Lwlh” nmwpbyw Ghp, Gpp 26p nupp, pwpp Jud dwnp wdyninwgybiy.
wmwpblwb (UGgGk| 3. 49.w. L 50.w.)

49. NpG Lk Qtp GEpyw pwp. Ua
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49.w. lulnpnud Gd Gbp b6p pwp wiwyninwghwihg wnwpy.

Il

50. Np0 £ Q6p hwuwyp. a

50.w. lulnpnud Ga Getip Q6p hwuwyp wdyninwghwihg wnwy

Cwpwnpunhl Mhuwpbnh Jwuhl ghnbfipdan.
51. Gu Ywpnn GA funtuwhtp 2wpwpwfhunh pwpnnepynLlbGtiphg.
1. UhwGquwiwjl hwdwéw)l o
2. 3wiwdw)b Ga
3. Ng hwdw)h GY, ng £ hwdwdw)b sGa
4. 3wiwdw)b sha
5. UdtGLhG hwdwdw)b sk
88. 2qhwntid/ Mdwpwlnid Gd wwunwufuw bt

52. Gwpwpwfuwnh ptiph ytipwhulydwb nbwpnid hGwpwynp £ pwpnnipynlGGbpp

wnwowgnty.
1. Ujn
2. Ny

88. 2qhwntid/ "dwpwlnid Gl wwunwufuw bt

53. UpjwG utip wpwnh (wy ybGpwhuynedp pwfunh pw k.
1. UhwGquwiwyl hwdwéw)b Ga
2. 3wiwdwjlb Gy
3. Ng hwdiw)b Gy, ns b hwdwdw)b st
4. Jwiwdw)hb sku
5. UdtGLN 0 hwiwdw)b sk

88. 2qhwntd/ MdJwpwbnid Gd wwnwufuwbb)
au/|

54. N°nG £ Gnpdw) 2wpwph wwpniGwynepynilGp wpywG aby.

55. Lpywoélbphg nph”® vk £ wikGwywwn wéfuweptph wywpniGwynepnip.

1. Swywlwé hwy

2. 3Inpwlnwywb wwbhp

3. Swywlwdé Yupunndhy

4. Ywnwaq

88. 2qhwntd/ MYdJwpwlnid GY wwunwufuwbb)
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56. LpJwéhhphg npp® dbe £ wikGwww Swpwh wwpniGwynep)niGp.
1. Swén Jnenuylnipjwip Ywp
2. Lwnloh hynLp
3. 3wg
4. Utinn
88. 2qhwnti/ Ndwpwlnid Y wwwnwufuw bt
57. Lpywéhtphg n°nl £ wwpnLGwynod guwdpywnphwlwlnipjwip uyhwnwynigGhp.
1. unpnjwé anLy
2. 3Inpwlnwywb wwbhp
3. Guqup
4. Gnyniwn
88. 2qhwntd/ YdJwpwbnid GY wwunwufuwbb)
58. Ununnwynpwwbu nppw”a gnudwn b dwiuub) Q6p plGunwbhpp wigwd wiuyw
pGpwgpnid’ hwyyh wrGGiny pnGuwbhph pnpnp wlnwaGtph ynndhg Yuwunwpjwé
6wfuubipnp. (Ywpnwgbip wwwnwufuwlbbnn)
1. 30000 npwihg phs
2. 31000-50000 npwa
3. 51000-100000 npwa
4.101000-250000 npwa
5. 250000 npwuihg wyb|
88. 2qhwntd/ YdJwpwlnid G0 Wwunwufuwbb)
59. UhohGnid n"ppw gnidwp bp Wnp hwnljwglnid Q6p 2wpwpwhuinh pniddwln
atly wiujw pGpwgpnty.
1. 5000 npwahg phs
2. 5000-10000 npwy
3. 11000-20000 npwa
4.21000-30000 npwd
5. 30000 npwuihg 2wwn
88. 2qhwntid/ YdJwpwlnid GO wwunwufuwbb)
60. h°0s hwiwhuwlwbnipjwip bGp Yncp fudnid wilynhnp ywpnilGwynn fudhspltn.
1. Gppbip
2. NL0Gh GOwl undnpnipynl, pwyg wyjlw s60 oguwgnpénLy
3. Udhup Gy Ywy wybih phs
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4. Udhup 2-4 wOqwy

5. Cwpwpwlywh 2-3 whqud

6. Cwpwpwlwb 4 whquwy Ywd wyb

88. 2qhwnty/ Ydwpwlnid GY wwwnwufuw bt

61. UynhnjwjhG futhsp oquwgnnpétithu unynpwpwn pwh® pwdwy bp fudncd.

1.1 Jwd 2 pwdwy
2. 3 Jwi 4 pwdwly
3. 5 Jwd 6 pwdwly
4.7 pwdwl Ywi wyb
88. 2qhwntid/ "dwpwlnid Gd wwunwufuw bt
62. 3wdw’fu £ wwwnwhnid wprynp, np wrhph nGwpnid Ancp fudnid Gp 5 ud
wybLh pwdwly wiynhnp wwpniGwynn fudhspbbp.
1. Gppbip
2. Udtith phs pwl with wdhu
3. Udth wihu
4. UoG0 pwpwp
5. Udt0 op Ywd hwidwpjw with on
88. 2ghwntid/ MdJwpwlnid Gd wwunwufuw bt

canphwlwynipinG 26n inpwdwnnwd dwdwlwlh L pwlpbinh hwdwn
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In-depth interview guide

Demographic information:

e Gender
1.Male O 2. Female [

e How old are you? years old

e What is the highest level of education you have completed?

1. School (less than 10 years) O
2. School (10 years) O
3. Professional technical education (10-13 years) O
4. University/Institute (14-16 years) O
5. Postgraduate O

e Are you currently employed?

1. Yes. [
2. No L]
e Occupation
1. Technical L
2. Professional [

3. Other (specify)

e What is your relationship with a diabetes patient?

1. Parent L]
2. Child O
3. Spouse L]

4. Other (specify)

Interview questions:

1. Tell me what you know about diabetes.

e Probe: [ am interested in anything you might have to say.

2. Tell me please what was your emotional or psychological reaction when you learn
that your relative has diabetes?

e Probe: [ am interested in any reactions you recall having at that time.
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Probe: Sometimes emotions can be very strong or difficult to describe so take your

time.

. How does your family member’s diabetes affect your family life?
Probe: I am interested in any effects you think are connected to having diabetes in the

family.

. Tell me how you think diabetes is treated. Just list your ideas for me.
Probe: I am interested in conventional medical treatment as well as other treatments

and remedies families might use.

Tell me what you think about the diet and exercise recommended to your
relative with diabetes.

Tell me what you think are the consequences of diabetes. Just list your ideas
again.
Probe: I am interested in the complications, consequences, or changes that you think

diabetes can lead to.

Tell me how you think diabetes complications can be prevented.
Probe: just list your ideas for me.

Is there anything that you would like to tell me that we have not discussed yet?

Thank you very much for your time and participation!
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lunpwgdwd hwpquwagpnijgh nunbgnig

dnonwdhly inbnblwingnipint

e QbLp utinp.
1. Upww [
2. hquuwC U
e Pwlh” wnwpblywh bp. nwnblyw

e Uptip wikGwpwpép Yppnipjntlp, np MnLp unwgt bp.
1. @Lph dholGwlwng (nwpng, 10 tnwpnLg wwywlywu)
2. Uhgliwhuwng (nwpng, 10 twnh)

3. Uphohl dwulbwqhunwlwb (ntuntdbwpwa, 10-13 tnwph)

4. Pwndnpwantja (hGuinhunnwn jud hwdwuwnpwa)

5. 3Gnnhwyndwjhb (GQwqhunpwwnnipw, wuwhpwOwnnopw,

nnyunnpwbwnnipw)

e Ujdd MnLp wfuwwnnc’y tip.

1. Ujn [
2. Ny O
o 2bp dwulwqghwnip)nilGp.
1.SGhu0hywywa O
2. Unwynp U

3.Uj| (Gpwnb))

OO0 0O

e N°nG £ 26p wgquygwlwhb Yuwp 2wpwpwihb nhwptwnny hhywbnh htwn.

1. Olnn U
2. bpbjuw O
3. Udnruhl [

4. Uj| (6awnky)

Jwnquwannigh hwngbin

1. b°0s Yupnn tip wub] 2wpwpwjhl nhwpbwnh (Quwpwpwiuinh) dwuhG:
e GuinLd” Gu hnmwppppywé Ga guwllywgwd inbintynipjwdp, npha Mnep

inhpwwbtiwnnid tip L YniqGlwjhp npwdwnnti:

2. Uuwgtip fulinpky, hGswhuh®a tp 26p kinghnGw Yuwd hnqbpwGwywb nbwyghwa,

Gpp dtp hwpwquuwp wutig, np hGpp nLGh 2wpwpwjhl nhwpbin:
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e Gy’ Bu hGnwppppywé G Q6ip drnwpbpwé guwblywgwé ntwlyghwjny,
npp nLp nibGhp wyn ywhhG:

e HounnLd’ Gpptidlh qqugintlpbbpp Ywpnn GG |hGG] pwwn wlp L nddwn
wpunwhwjwnynn, Yupnn bp s2nwwt] ywwnwufuwlbihu:

3. hlswb"u £ 2tp plunwbhph wlnwih wpwpwihl nhwpbnp wqnnid A6ip
pUwnwabywa Ywbph ypw:
e HounnLl’ Gu hwwnwppppywé i guwlywgwé wagnbignipjwip, npp Yuwywo t
pGunwbhpnd pwpwpwiht nhwptnny nmwnwwnn hhywbn ntGGGwpne hGun:

4. Uuwgtip fulinptid, punn Q6q hGswb’u £ wpwpwjhl nhwpbnp pnidynud: Ywpnn
tp ninnuih pywpltip 2bp dunpbipp:
e Gunind’ hGA hwwnwppppnud £ 26p Yuwnpdhpp Yuwyywd wjwlnwywh
nGnnpwjpwjhb pniddwl, hGswtu Gwb wy” ny wjwlnwywb aGpnnlbph
Jtpwpbinjwy:

5. Uuwgtip fjulinptid h°Gs Gp dnwénud 26p wpwpwjhl nhwpbnny wwrwwnn
hwpwquwuhb Gouwlwyywsé uGnuwywngh L yupdnipjniGltiph yGpwpbpjuwg:

6. 2tip Ywnshpny npn°Gp GG zwpwpwihl nhwpbnh htunlwlplbpp: Mwpquwbu
pywnytp npwip:
e Hownind’ PG& hwwnwpppnnid GO0 pwpnnipynibGtipp, hGunbwOpGtpp L w)l
thnthnfunipyntGGGpp, npnGp Q6p Yupdhpny wnwowglnud t pwpwnwjhl
nhwpbwnp:

7. Uuwgtip fulinptd, hGswb®u Yuntith E uiluwngbiti wpwpwjhl nhwptinh
pwnnnipjnLabpp:
e Hounnd” Mwpqwuwbu Ywnpnn Gp pJwnpytp Q6 dinptipp:

8. UnLgblwyh®p nplt pwl wybjwglti|, np tiGp skGp pGGwplyt;:

CanphwlwynipintG 26n inpwdwnpwd dwiwlwhh hwiwn
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Appendix 7

Pearson correlation coefficients

. correlate age cursmoke sugartesting feetcheck drinks bmi duration hypertension gend

(ohs=142)
age cursmoke sugart~g feetch~k  drinks bmi duration hypert~n gend
age 1.0000
cursmoke 0.1689  1.0000
sugartesting 0.1144 0.1278 1.0000
feetcheck 0.2688 0.1293 0.2730 1.0000
drinks -0.0596 -0.0114 -0.1323 -0.0464 1.0000
bmi 0.0283 0.0646 0.1194 0.0719 0.0992 1.0000
duration 0.6614 0.1360 0.1600 0.2570 -0.1472 0.1006 1.0000

hypertension 0.3462 0.1201 0.0954 0.1547 0.0255 -0.0585 0.1485 1.0000

gend -0.0197 0.0440 0.2193 0.0007 0.1742 -0.0041 0.0084 0.0888 1.0000

Variance Inflation Factor (VIF)

. vif
Variable VIF 1/VIF

age 2.05 0.487410
duration 1.90 0.526714
sugartesting 1.21  0.828291
hypertension 1.18  0.844182
feetcheck 1.17 0.851239
gend 1.12 0.894512
drinks 1.11 0.900889
bmi 1.06 0.947548
cursmoke 1.05 0.949325

Mean VIF 1.32
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Appendix 8
Assessment of final model fit

1. Goodness-of-fit

Logistic model for angiopat, goodness-of-fit test

(Table collapsed on quantiles of estimated probabilities)

number of observations = 195
number of groups = 10
Hosmer-Lemeshow chi2( 8) = 6.89
Prob > chi2 = 0.5485

Model discrimination
. Iroc
Logistic model for angiopat

number of observations = 195
area under ROC curve = 0.8886

Area under the ROC curve

1.00
!

Sensitivity
50 0.75
| |

0.25
!

0.00

T T
.50 0.75 1.00

T T
0.00 0.25 0.50
1 - Specificity

Area under ROC curve = 0.8886
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