Diabetes Knowledge, Self-care Behaviours, Acculturation, and Health Outcomes in
Arabic-speaking Adults with Type 2 Diabetes in Edmonton, Canada

By

Aida Adbulsalam Belag

A thesis submitted in partial fulfillment of the requirements for the degree of

Master of Science

Department of Medicine

University of Alberta

© Aida Adbulsalam Belag, 2018



ABSTRACT

The number of Arabic-speaking immigrants in Canada is growing, as is the
prevalence of type 2 diabetes (T2D) in this population. Understanding of T2D
knowledge, self-care management, and diabetes-related outcomes in this population is
lacking. Our objective was to examine the level of diabetes knowledge, self-care
behaviours, acculturation, and health outcomes in Arabic-speaking adults with T2D in
Canada, and explore whether women and men in this population have different health

behaviours, as well as sociodemographic, psychosocial, and clinical characteristics.

We conducted a cross-sectional study in Edmonton, AB between July 2017 and
January 2018 on 115 consenting individuals recruited from primary care clinics and
community centers. Data collection involved face-to-face or phone interviews in
completing a survey administered via Research Electronic Data Capture (REDCap). The
interviews were conducted in the Arabic language by Arabic-speaking research team. The
survey included measures of diabetes knowledge (Michigan Diabetes Knowledge Test),
self-care behaviours (Summary of Diabetes Self-Care Activates, SDSCA), medication
adherence (Morisky Medication Adherence Scale, MMASS), and depressive symptoms
(Patient Health Questionnaire 2, PHQ-2). In addition to the survey, we conducted a
review of patients’ medical charts (N=110 complete chart reviews). The mean age of
participants was 57.6 (SD=10.7) years, and the majority were male (61.4%). Overall,
59.7% of participants were low-income Canadians of Arabic descent. The mean diabetes
duration was 23.9 (SD 17.5) years. The majority (87.0%) had a body mass index (BMI) >
25kg/m2, and 71.9% had a family history of diabetes. More than half of respondents
reported having hypertension (58.8%) or dyslipidemia (54.4%). Only 47.2 % of the
subjects met the glycated hemoglobin target of < 7%, and just more than the half 53.5%
had an average score on diabetes knowledge, and 25.4 % scored poorly. The most
impoverished domain of self-care behaviour was physical activity, followed by self-
monitoring of blood glucose, and diet. Participants had high levels of foot care self-care
management. Overall, 26.2% had poor medication adherence. One in five participants

(19.3%) screened positive for depressive symptoms. Also, Arabic-speaking women with



T2D had higher BMI (mean 34.7 kg/m2, SD 5.7) compared to men (mean 31.6 kg/m2,

SD 7.1), and were less likely to exercise as part of diabetes management.

Overall, in this first study of its kind, we found significant gaps in knowledge and
self-care behaviour in the Arabic-speaking population affected by T2D, and the results
suggest that gender may influence these gaps. Therefore, culturally and gender-tailored
interventions are required to enhance diabetes knowledge, self-care behaviours, and

health outcomes in Arabic-speaking individuals with T2D in Edmonton.
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Chapter 1 : INTRODUCTION

1.1 Burden of Diabetes

The prevalence of diabetes is increasing all over the world. According to Diabetes
Canada, diabetes mellitus is a metabolic disorder characterized by a deficiency in insulin
secretion or insulin action, leading to hyperglycemia. Prolonged hyperglycemia is
associated with long-term microvascular and macrovascular complications that affect
multiple organ systems including the kidneys, eyes, nerves, and cardiovascular system. !
Diabetes is classified as type one diabetes (T1D), type two diabetes (T2D), gestational
diabetes (GDM), and other less common types of diabetes. The most common subtype of
diabetes mellitus is T2D, which accounts for more than 90% of the cases. T2D is
associated with insulin resistance and lack of or insufficient insulin secretion. There are
historical, environmental, physical, and biomedical factors associated with T2D ! which

include:

e Older age

e Having a first-degree relative with T2D
e Excess adiposity

e Non-white ethnicity

e Social deprivation

e History of prediabetes or GDM

e Giving birth to a macrocosmic infant

e Vascular risk factors e.g., smoking, hypertension, obesity, or

hyperlipidemia



e Other medical conditions associated with diabetes such as a history of

pancreatitis or polycystic ovary syndrome

e Medications promoting hyperglycemia such as glucocorticoids or atypical

antipsychotic medications.

Diabetes adversely impacts quality of life because of its associated end-organ
complications including stroke, heart disease, vision loss, and amputation. According to
the International Diabetes Federation (IDF), there are an estimated 425 million adults
who have diabetes globally, and forecasters anticipate that by 2045 this number will rise
to 629 million.? In Canada, the prevalence of diabetes and prediabetes was estimated at
10.8 million (28%) in 2018, with 3.5 million cases of T2D.? In 2018, diabetes was
estimated to cost the Canadian health care system $3.6 billion, and this number is
projected to increase to $4.7 billion in 2028.% The prevalence of diabetes in Alberta was
estimated at 7% and has been estimated to rise by 50% by 2028.°

Diabetes is associated with several acute and chronic complications that increase
health care utilization, morbidity, and mortality in this population. Canadians with
diabetes are 20 times more likely to be hospitalized for lower limb problems and
amputation than those without diabetes.> Moreover, patients with diabetes are 12 times
more likely to be hospitalized for renal disease, over three times more likely to be
hospitalized for cardiovascular disease, and more likely to have prolonged
hospitalizations.? Each year, diabetes leads to serious complications and contributes to
30% of strokes, 40% of heart attacks, 50% of kidney failures requiring dialysis, and 70%
of non-traumatic lower-limb amputations.® Diabetes increases the risk of blindness 25-
fold and is the leading cause of blindness in Canadians under 50 years old.* Diabetes has

been found to reduce life expectancy by 5.8 years in women and 5.3 years in men.*



Fortunately, many diabetes-related complications are preventable through healthy
lifestyle behaviours and pharmacotherapies.’ The first line of management of T2D is to
adopt healthy behaviours including physical activity and healthy diet.® If the blood sugar
target is not achieved with lifestyle modifications alone, pharmacological treatment is

recommended.®

1.2 Arabic-speaking Population
1.2.1 Arabic-speaking population in Canada

Canada is a multicultural country with diverse cultural and ethnic populations’. In
2011, immigrants of more than 200 different ethnic origins lived in Canada, making up
19.1% of the Canadian population.® The largest minority groups in Canada are the South
Asians, Chinese, Blacks, Filipinos, Hispanics, and Arabs.® Given that culture greatly
influences the perceptions of health and wellness, and that health is also influenced by the
ability to navigate the healthcare system effectively, this great cultural diversity might
make providing healthcare more challenging and might contribute to differing levels of

health quality and health outcomes.’

The word “Arabs” refers to a group of people originating mainly from the
Arabian Peninsula, North Africa, and their surroundings, which include a range of
ethnicities and religious beliefs.!? According to Statistics Canada, only 69% of Canadians
that spoke Arabic reported being Arab as their ethnicity in 2011.!° Most Arabic-speaking
people trace their origins back to one of the 22 Arabic- speaking countries in North
Africa and the Middle East, including Algeria, Egypt, Libya, Morocco, Somalia, Sudan,
Tunisia, Djibouti, Mauritania, Iraq, Jordan, Lebanon, Syria, Palestine, Bahrain, Oman,

Qatar, Saudi Arabia, the United Arab Emirates, Kuwait, and Yemen (Figure 1).!! These



can be further divided geographically and culturally into the Gulf, the Levant, the
Maghreb countries and the Northern and Eastern African countries.!! '2 At the center, the
Gulf Arab countries include the 7 oil producing countries (Bahrain, Iraq, Kuwait, Oman,
Qatar, Saudi Arabia, and the United Arab Emirates) located along the Persian Gulf and
Yemen.!! North of the Arabian Peninsula are the 4 Levant Arab countries (Syria, Jordan,
Lebanon, and Palestine) that share historical lands.!!,'? In Africa we find the Maghreb
Arab countries in the west (Algeria, Libya, Morocco, Mauritania and Tunisia), two
northern African countries (Egypt and Sudan) and two eastern Africa countries (Somalia
and Djibouti).!? Politically these twenty-two countries share a council called the Arab

League established to drive their geopolitical influence.!!

Family plays the centrepiece in Arabic culture where loyalty to the family is
revered. Multiple generations often share one house, and Arabs are taught to value group
wellbeing above individual wellbeing.!? Sharing food and acts of generosity are
cornerstones of Arabic culture, where hosts expect their guests to eat, and refusing food is
considered impolite. In 2001, 52% of Arabs reported a strong sense of belonging to their

culture.'”

Immigrants who speak Arabic as their mother tongue increased by 30% from
2011 to 2016, and approximately 486,525 native Arabic-speaking people were living in
Canada in 2016.'3 Arabic as a native language is one of the five top languages in Canada
among immigrants with variable prevalence across the country; 18% in Montreal, 19% in
Ottawa, and 6% in Edmonton.'* The largest subgroup of Arabs in Canada (~40%) are of
Lebanese origin.!® In 2016 Approximately 40,540 Albertans spoke Arabic as their first

language with 17,520 Arabic-speaking people living in Edmonton.'* In 2001, 30% of



Canadian-Arab adults had postgraduate education compared to 15% of the general adult
population; however, they had a lower employment rate of 56% compared to 62% of the

general Canadian population.'”

Arabic-speaking immigrants face many challenges adapting to the Western
culture, which may present barriers to maintaining and improving overall health. Kalich
et al. have found that immigrants to Canada find language, finances, access to
information, and cultural differences challenging when navigating the health care system.
14 At present, there is a paucity of knowledge regarding Arabic-speaking people with
diabetes in Canada. Given the increasing immigration from these countries, !> along with
the disproportionate rise in diabetes prevalence in the Arab countries, it is essential that a
better understanding of the medical needs of this group are studied to ensure appropriate
diabetes prevention and treatment strategies to improve health outcomes for Arabic-

speaking Canadians with T2D.

1.2.2 Diabetes in Arabic-speaking countries

The prevalence of diabetes in the Middle East and North Africa has been growing
fast. There are several risk factors associated with the epidemic of T2D in Arabic-
speaking countries including ageing, increasing population size, obesity, lack of physical
activity, consumption of processed and fast foods, and a number of other socioeconomic
factors strongly associated with urbanization and Westernization.'® According to the IDF
2017 Atlas, the estimated prevalence of T2D in Arabic-speaking countries ranged from
14% in Qatar to 18% in Saudi Arabic, with all Gulf Countries exceeding the 8%
prevalence in Canada. Concerning diabetes, Sudan, Egypt, and Saudi Arabia are among

the top five countries in North Africa and the Middle East with the highest absolute



numbers of adults with diabetes.? The most reported diabetes complications in Arabic-
speaking countries are retinopathy, neuropathy, nephropathy, and cardiovascular

disease.'®

1.2.3  Arabic-speaking immigrants and diabetes

In addition to language and cultural differences when moving to North America, Arabic-
speaking immigrants face similar health challenges to their counterparts in the countries
of origin. Studies on Arabic-speaking immigrants in the United States of America (USA)
and Australia have found a higher prevalence of diabetes !” and diabetes risk factors such
as smoking '® hypertension, obesity, strong family history of diabetes, and lack of
physical activity in comparison to the general populations in these countries.!’Research
on Arabic-speaking immigrants with diabetes in various western countries suggests that
these individuals face barriers in accessing the appropriate care for their diabetes, and
have worse health outcomes than the general population. For instance, a study in Sweden
reported that female Arab immigrants had a lower level of seeking advice and support
from their health care providers compared to that of Swedes and Yugoslavians.?* In
Australia, Arabic-speaking immigrants with T2D face difficulties in navigating the health

resources.’!
Diabetes and Gender

The prevalence of diabetes among Arab immigrants in Australia was reported to
be 3.6 and 2.4 times higher in males and females respectively, compared to their
Australian counterparts.!” Biological and psychosocial factors may impact the prevalence
and management of diabetes between genders. Eric et al. found that hormone levels are

implicated in the differing risk of T2D between women and men.?? In addition to


https://jamanetwork.com/searchresults?author=Eric+L.+Ding&q=Eric+L.+Ding

biological differences, there are psychosocial factors that impact the management of
diabetes between men and women. For example, a Canadian study showed that females
who have diabetes have a strong family history of diabetes, more education about

I 2% compared to men with diabetes.

diabetes, more depressive symptoms, and higher BM
A review done on gender differences in diabetes showed that gender has a significant
influence on diabetes prevalence, management, and complications.?* Although more men
are diagnosed with diabetes, women with diabetes are at higher risk than men with

diabetes for hypertension, CVD, obesity, dyslipidemia, and sudden death from acute

CVD 25,24, 26,27

1.3 Diabetes Knowledge

Diabetes knowledge is the foundation for self-care management. Diabetes
education is an essential part of diabetes management, as the treatment of diabetes
requires significant behavioural changes including complex lifestyle and medication
instructions.?® 2° Certified diabetes educators and diabetes education classes provide
much of the diabetes knowledge to Canadians with diabetes, however, providing quality
diabetes education is challenging given the geography and cultural diversity in Canada.
Little is known about diabetes knowledge among the Arabic-speaking population in
Canada. Beeney and Dunn found that improving diabetes knowledge leads to
improvement in self-care behaviours mainly in women, but improvement in diabetes

knowledge was not associated with improvement in glycemic control.>

1.4 Diabetes Self-care Management
Self-management education and support play a huge role in enhancing diabetes

outcomes by improving glycemic control, self-care, reducing diabetes distress, and



reducing complications.’ Before starting pharmacological treatment, Canadian guidelines
recommend lifestyle modification by adopting healthy behaviours to manage diabetes.®
Lifestyle management includes diabetes self-management education, diabetes self-
management support, medical nutrition therapy, smoking cessation, physical activity, and
psychosocial care.’! Diabetes self-care management is influenced by gender, level of

education, duration of diabetes, 3>

in addition to having the requisite knowledge,
physical skills, and self-efficacy.?® No studies have yet documented the level of

adherence to self-care management in the Arabic speaking population with T2D in

Canada.

1.4.1 Physical Activity

Physical activity plays a critical role in T2D management. It improves
cardiorespiratory fitness, glycemic control, and decreases the risk of diabetes
complications.** According to Diabetes Canada, it is recommended that people who have
T2D engage in at least 150 minutes of moderate to vigorous physical activity per week to
improve cardiovascular risk factors and reduce morbidity and mortality.** Regular
physical activity has been shown in many studies to be an important element in diabetes
management primarily due to its impact on insulin sensitivity and weight reduction.*
Furthermore, people with T2D who exercise have better glycemic control ¢, lower levels
of low-density lipoprotein cholesterol (LDL-C) and triglycerides than those who do not
exercise.’” Further, being physically active has been associated with decreased risk of
CVD-related and overall mortality in patients with diabetes.* Previous studies have

found that Arabic speaking populations with T2D in Arabic countries '¢ and in



Australia®® have low levels of physical activity. There is a lack of evidence on physical

activity in Arabic-speaking Canadians with T2D.

1.4.2 Nutrition therapy

Combined with physical activity, nutrition therapy is a vital part of diabetes self-
care management and can reduce HbAlc by 1 to 2%.* Dietary patterns in the Arabic
countries have rapidly transformed in the past three decades.!® The traditional Arabic diet
has been changing from one that includes high fiber, fresh fruits, vegetables, and whole
grains to a processed high fat, high carbohydrate, low fiber diet.'®*! Additionally,
consuming many sweets during family and social events have become the norm. Larger
portion sizes have been implicated in the diabetes epidemic in Arabic countries.!'® Social
life plays a major role in being less adherent to a healthy diet since people mainly eat
meat, rice, and sweets at gatherings.*? To our knowledge, dietary behaviour in the Arabic

speaking population with diabetes in Canada has not been reported.

1.43 Foot Care

Peripheral neuropathy is a common diabetes complication that is defined by
decreased or abnormal lower limb sensation.*> Association of neuropathy and peripheral
arterial disease increases the risk of foot ulcer and infection that may lead to lower limb
amputation, which is 20 times more likely to occur in people with diabetes than in those
without diabetes in Canada.*® Specific foot care education and early detection of foot
problems are the keys to preventing amputation.*’ Diabetes Canada recommends that foot
care education be incorporated in0 diabetes management to prevent and promptly treat
complications.* There are no reported studies in the literature examining foot care

management in the Arabic speaking diabetes population in Canada.



1.4.4 Medication adherence

Adhering to medications is a major modifiable risk factor for diabetes control and
is cost-saving to the medical system.*** Poor medication adherence and uncontrolled
T2D have been documented in many Arabic countries, including the UAE and
Palestine.***” Low levels of knowledge and health awareness, poor medication
adherence, concerning increased diabetes complications have been reported in many
Arabic speaking countries.*? In a survey of Arab Americans, just under one third (29.2%)
of participants reported high adherence to antihypertensive medications, and those who
were most adherent had the best blood pressure control.* In the same study, authors
linked higher acculturation with more adherence to medications.*® However, there is no
evidence of the level of medication adherence in Arabic speaking adults with diabetes in

Canada.

1.4.5 Blood glucose monitoring

Self-monitoring of blood glucose levels provides an accurate assessment and
monitoring of hypoglycemia and hyperglycemia.* Monitoring allows an individual to
observe and understand the impact of food, physical activity, and medications on blood
glucose fluctuations and enables the individual to make better decisions by tailoring
activities to reduce glucose level.* More frequent self-monitoring is especially important
for patients who are taking oral medications or insulin that can cause hypoglycemia.*
The frequency of blood glucose monitoring is dependent on the severity of T2D, access
and cost of supplies, as well as patient capacity to self-monitor. There are many types of

devices to monitor blood glucose levels, which include self-monitoring of blood glucose

(SMBG) and flash glucose monitoring (FGM).*’ There is evidence to show that SMBG is

10



associated with significant reductions in body weight and HbA1C level compared to
those who did not use SMBG.* Evidence on self-monitoring of blood glucose in Arabic-

speaking adults with T2D is also lacking.

1.5 Diabetes and depression

People who have diabetes are at greater risk for depression than those without
diabetes.’® One-third of people with diabetes have clinically significant depressive
symptoms.’! Based on the recommendations from Diabetes Canada, people with diabetes
should regularly be screened for psychological distress and psychiatric disorders
including diabetes distress, fear of hypoglycemia, depression, and anxiety.’! It is
important to address depressive symptoms in T2D because depression is linked to lower

5152 and follow-up with care providers.” Also, major

adherence to self-care activities
depression is associated with a poor level of self-care behaviours.>? Such evidence is not

available for Arabic-speaking adults with T2D.

1.6 Acculturation, gender, and diabetes

Redfield states, “Acculturation comprehends those phenomena which result when
groups of individuals having different cultures come into continuous first-hand contact
with subsequent changes in the original culture patterns of either or both groups”.>* Level
of acculturation can be reflected by duration of time in a new country, retention of mother
tongues/language proficiency, and retention of traditional practices.> Lack of
acculturation was reported to be a risk factor for diabetes among Arab Americans.?
Consuming Arabic food, short duration in the USA, speaking Arabic with friends, and
being less engaged in American culture were associated with increased risk for diabetes

in Arab American men.?> A Canadian study on acculturation and diet in Arab immigrants

11



reported decreasing consumption of Arabic food after immigration.”® This decrease was
linked to the unavailability of traditional ingredients, the increased time required to cook
and prepare traditional foods, and children’s preferences.’® However, in the same study,
Arab participants reported eating healthier compared to their country of origin because of
increased nutritional knowledge and decreased sweets, carbohydrates, and fat

consumption.*®

Gender may play a role in acculturation and diabetes care in Canada. A study on
female Arabic immigrants in Edmonton showed that women maintain traditional roles as
in their native countries, and are largely responsible for food shopping and cooking.®’
Women mentioned that they prefer shopping at ethnic grocery stores but reported finding
it challenging to adhere to their traditional foods due to unavailability or inconvenient
access to Arabic grocery shops in Edmonton.’” We do not have data on how acculturation

and gender impact diabetes care in Arab-speaking Canadians with T2D.

1.7 Diabetes-specific health outcomes

Several clinical measures have been established as standardized benchmarks of
diabetes care to help clinicians guide treatment based on substantial evidence, and have
served as the basis of many clinical practice guidelines.’®> These measures include BMI,

HbAlc, blood pressure, lipid levels, and urinary albumin-creatinine ratio.

According to the World Health Organization (WHO), BMI is calculated by
weight in kilograms divided by the square of height in meters (kg/m?).®° The healthy BMI
range falls between BMI of 18.5 kg/m? and 24.9 kg/m?, overweight refers to BMI of
more than 25 kg/m?, while obesity is defined as BMI of more than 30 kg/m2.%°. The

American Diabetes Association recommends to measure BMI in patients with diabetes in
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each routine visit and document it in patient records. Obesity is strongly linked to the
increased risk of co-morbidities especially CVD,°! and weight loss is significantly

associated with reductions in HbA1c in overweight and obese adults with T2D.%?

HbA1C is a standardized benchmark indicator of glycemic control, which is used
for diabetes screening, measuring treatment effectiveness, and predicting the risk of
future diabetes complications.* HbAIc reflects the mean blood glucose level over the
last two to three months®. In Canada, HbA l¢ is reported via the National
)4

Glycohemoglobin Standardization Program (NGSP) units (%) * where the goal for

diabetes control is generally less than 7%.

Dyslipidemia is associated with an increased risk of cardiovascular disease in
people with T2D.%* Diabetes Canada recommends that people with T2D should screen
routinely for hyperlipidemia.®* The recommended levels of LDL cholesterol in T2D are

less than 2.0 mmol/L.%*

The UKPDS38 trial found that aggressive management of hypertension in
individuals with diabetes helps to achieve a target level of blood pressure and reduce the
risk of stroke by 40%, diabetes-related mortality by 32%, and microvascular
complications by 37%.% For these reasons, the early detection of high blood pressure and
extensive hypertensive treatment in people with diabetes is essential.®® Diabetes Canada
recommends measuring blood pressure frequently in individuals with T2D and targeting

a level below 130/80 mmHg.®’

Diabetes is the most common cause of kidney disease in Canad.%® A urine test

known as the Albumin Creatinine Ratio (ACR, normal levels of ACR < 2mg/mmol) is a
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marker for kidney damage and is an important predictor of morbidity and mortality in
individuals with T2D.®® An early sign of CKD in diabetes is proteinuria as defined by a
high ACR. Diabetes Canada recommends that individuals diagnosed with T2D should be
screened for proteinuria at the time of diagnosis and subsequent annual basis. *® Proactive
screening allows for early detection of kidney damage and permits early treatment that

can slow the progression of CKD.®

We wanted to assess and compare these benchmark indicators in the Arabic-
speaking patients to other diabetes patients in Canada and other Arabic-speaking patients
to get a better understanding of their clinical status while also taking their diabetes
knowledge, self-care behaviours, depressive symptoms, adherence, and acculturation into

context.

1.8 Conclusion

As immigrants face many challenges adapting to the Western culture, they may
face barriers to improving health. Together with the increased immigration from Arabic
countries, > along with the disproportionate rise in diabetes prevalence in Arab countries,
there is an urgent need to understand the care of diabetes in the Arabic-speaking people
with diabetes in Canada. We hope that with a better understanding of the medical needs
of this group, we can build improved diabetes prevention and treatment strategies to

improve health outcomes for Arabic-speaking Canadians with T2D.
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1.8.1 Objectives

In this thesis, our objectives were to:

1. Examine diabetes knowledge, self-care behaviours, medication adherence, and

depressive symptoms in Arabic-speaking adults with T2D in Edmonton (Figure 1-2).

2. Examine whether Arabic-speaking women and men with T2D in Edmonton have

different sociodemographic, behavioral, psychosocial, clinical, and health outcomes.
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Figure 1-1: Arabic-speaking countries
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Figure 1-2: Thesis concept map
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Chapter 2 : DIABETES KNOWLEDGE, SELF-CARE BEHAVIOURS,
ACCULTURATION, AND METABOLIC CONTROL IN ARABIC- SPEAKING
ADULTS WITH TYPE 2 DIABETES IN EDMONTON, ALBERTA, CANADA

2.1 INTRODUCTION

The prevalence of diabetes has been growing all over the world with about 425 million living
with diabetes globally.? Over ten million Canadians are affected by diabetes, while one Canadian
is diagnosed with diabetes every three minutes.® The prevalence of diabetes in Alberta was
estimated to be 7% in 2018.3 The most common type of diabetes is T2D, which accounts for
about 90% of all diabetes cases.? Diabetes leads to severe complications and contributes to
causing 30% of strokes, 40% of heart attacks, 50% of kidney failures requiring dialysis, and 70%
of non-traumatic lower-limb amputations yearly?®, and is considered the leading cause of
blindness in Canadians under 50 years old.* Diabetes reduces health-adjusted life expectancy by
5.8 years in women and 5.3 years in men*, and currently costs the Canadian health care system

$3.6 billion per year and is projected to increase to $4.7 billion per year in 2028.°

Fortunately, diabetes and many of its complications are now preventable with proper
management, which includes lifestyle modifications (diet, physical activity), self-monitoring of
blood glucose, and medications.® Diabetes education is a critical part of diabetes management,
as the treatment requires significant behavioural changes.?® In Canada, providing quality diabetes

education is challenging given the diverse languages and cultures.

Canada is a multicultural country with diverse cultural and ethnic populations. This diversity

may contribute to different levels of health quality and health outcomes among Canadians living
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with chronic disease.” The number of Arabic-speaking people has been growing fast during the
last few decades. For the purpose of this thesis, we define an Arabic-speaking person as someone
who was born in one of these 22 Arabic-speaking countries: Algeria, Egypt, Libya, Morocco,
Somalia, Sudan, Tunisia, Djibouti, Mauritania, Iraq, Jordan, Lebanon, Syria, Palestine, Bahrain,
Oman, Qatar, Saudi Arabia, the United Arab Emirates, Kuwait, and Yemen. Arabic is one of the
five top non-official languages spoken in Canada with rates varying across the country: 18% in
Montreal, 18.6 % in Ottawa, and 6% in Edmonton. In Alberta, 56,700 people (1.4 %), and
25,505 identified as Arabs in 2016 in Edmonton."?

Of concern, diabetes prevalence in several Arabic-speaking countries has exceeded
epidemic proportions.? For instance, the 2017 prevalence of T2D was estimated to be 18.2% in
Saudi Arabia.'® Sudan, Egypt and Saudi Arabia are among the top five countries in North Africa
and the Middle East of having the highest number of adults with diabetes in 2017.'* The impact
of diabetes on the increasing Arabic-speaking diaspora in Canada has not been well investigated.
It has been reported that Arabic-speaking immigrants from North Africa and the Middle East are
at higher risk for diabetes than the general Canadian population.” For instance, among ethnic
groups in Ontario, male Arabs are at a higher risk of developing diabetes early in their
immigration compared to other immigrants from the UK.”' A review of Arab-American health
showed that Arab Americans have a higher prevalence of diabetes compared to other ethnic
groups in the USA and also have a higher prevalence of metabolic syndrome.'”

Arabic-speaking immigrants face many challenges in adapting to a Western culture,
which might create barriers to improving health outcomes. Kalich et al. have found that
immigrants to Canada find language, finances, access to information, and cultural differences

challenging when navigating the health care system.!* At present, there is a paucity of knowledge
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regarding Arabic-speaking people with diabetes in Canada. Given the increasing immigration
from these countries !° along with the disproportionate rise in diabetes prevalence in the Arab
countries, it is essential that a better understanding of the medical needs of this group be studied
to ensure appropriate diabetes prevention and treatment strategies to improve health outcomes
for Arabic-speaking Canadians with T2D. For this reason, we conducted this study which aims to
examine diabetes knowledge, self-care behaviours, medication adherence, and depressive
symptoms in Arabic-speaking adults with T2D in Edmonton. Furthermore, there are distinctive
gender roles in Arabic culture, which may also contribute to differences in health outcomes, so

we also examined the role of gender in the outcomes in this population.
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2.2 METHODS
2.2.1 Study design, eligibility, and recruitment

We conducted a cross-sectional study in Edmonton, Alberta between July 2017 and
January 2018. Data collection was conducted using both face-to-face and phone interviews that
involved completing an online survey via Research Electronic Data Capture (REDCap), and
medical chart reviews. Research posters were distributed at family medicine clinics,
endocrinology clinics, pharmacies, Arabic/Middle Eastern shops, and Arabic community centers
throughout Edmonton area. Eligible participants from primary care networks and community
centers in Edmonton were recruited via convenience and snowball sampling.

We included adults with T2D who spoke Arabic as their first language, were born in one
of 22 Arabic-speaking countries, residing in Edmonton. Exclusion criteria included patients with
T1D, gestational diabetes, or were not able to understand the scope of the study or communicate
to answer the survey (e.g. those with dementia, cognitive issues, speech disorders).Individuals
who agreed to participate provided written consent to take part in the study and to release the
relevant medical information from their health care providers. Each participant received a $10
gift card as compensation, even if they decided to withdraw from the study later on.

To enhance recruitment, we held four public seminars in Edmonton where we invited the
participants who had been interviewed and other community members to attend. In these
seminars, we emphasized general knowledge regarding lifestyle management, available health

resources, and the Canadian guideline recommendations for individuals with T2D.

This study was approved by the health research ethics board at the University of Alberta

(Pro00069585).
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2.2.2 Interview and data collection

The interviews were conducted in Arabic by trained bilingual research assistants. The 25-minute

survey had 66 questions addressing the following seven domains (appendix A&B)

Sociodemographic data included a date of birth, sex, marital status, education level,
employment status, and total annual household income. These questions were derived
from the survey used in the Alberta's Caring for Diabetes Study (ABCD study).”?
Self-reported health was assessed using one item asking participants how they feel about
their overall health with the responses of excellent, very good, good, fair, and poor.”
Health and lifestyle information including questions on diabetes duration, history of
hypoglycemia, diabetes self-management, self-reported of diabetes-related complications,
and family history of diabetes. These questions were derived from the ABCD study.”?
Diabetes knowledge assessment was done using the Arabic-version of the 14-item
Michigan Diabetes Knowledge Test (DKT) to assess the level of participants’ diabetes-
related knowledge. A total score < 7 indicates a poor level of knowledge, scores between
7 and 11 indicate an average (acceptable) level of knowledge, and scores > 11 indicate a
good level of knowledge.” After we finished the interview, we provided the right
answers of this questionnaire to participants, and discussed the answers with them and
why they gave the wrong answer.

For self-care management, we used 18 items from the Summary of Diabetes Self-Care
Activities (SDSCA) questionnaire. This questionnaire assesses diet, diabetes monitoring,
physical activity, medication adherence, smoking, and foot care. In this study, we only

used the diet (five items), diabetes monitoring (two items), physical activity (two items),
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and foot care (five items) sub-scales. We used both the Lebanese and Saudi versions of
this questionnaire for cultural and language adaptation.’*” Individuals reported how
many days in the past seven days they engaged in a particular activity. The scoring
system of self-care activities was reported as adherent or non-adherent based on the mean
of days of the activity in the prior week.

Medication adherence was assessed using the Arabic-version of the 8-item Morisky
Medication Adherence Scale, (MMASS). The total score is based on the summation of
the scores for the eight questions. Adherence was classified as high (score= 8), medium
(score 6 - 7), and low (score <5).

The Arabic-version of the 2-item patient health questionnaire (PHQ2) was used for
depressive symptoms screening. A score of less than three indicates negative, depressive
symptoms and greater than three positive symptoms.’>”’

Acculturation-related questions about country of origin, duration of stay in Canada, the
preferred language of communication (only English, only Arabic, mostly English, mostly
Arabic, English and Arabic equally, another language), and eating habits/nutrition
(always-Arabic food, mostly Arabic food, equal Arabic and Canadian food, mostly
Canadian food, and always-Canadian food). These questions were adapted from a
questionnaire used in a study that measured Arab acculturation in the USA.”®

Clinical outcomes were obtained from participants’ medical charts through their health
care providers including the last reading of HbAlc, blood pressure (BP), height, weight,
lipid profile (High Density Lipoprotein cholesterol levels (HDL), Low Density
Lipoprotein cholesterol (LDL) levels, triglyceride (TG) levels, and urine albumin-

creatinine ratio (ACR)). We excluded tests done before 2016. Based on the
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recommendations of Diabetes Canada, we categorized BP, HbAlc, and LDL-C to

calculate the proportion of our population meeting the recommendation for blood

pressure level below 130/80mmHg®’, HbAlc less than 7%°, and LDL-C less than or

equal to 2mmol/L. For ACR, we divided this into three categories of less than 2.0

mg/mmol as normal, from 2.0 to 20.0 mg/mmol as microalbuminuria and more than 20.0

mg/mmol as over nephropathy.®®

2.2.3 Data management and analysis

The survey data were exported directly from REDcap to STATA statistical analysis software.

Chart review data was entered into REDCap and checked by two members of the research

team. All questionnaires were scored as per the guidelines for each >#2 although some

adaptations were made:

SDSCA: We made an adaptation to the SDSCA where a response choice of “not-
applicable [N/A]” to the second question in the general diet section, “On average,
over the past month, how many DAYS PER WEEK have you followed your eating
plan?”, given that some patients may not have a specified eating plan. The smallest
score for this question is zero days, which meant the responders had a specific diet
plan but did not follow it. We also used the answer from the first SDSCA question of
the diet question “How many of the last SEVEN DAY have you followed a
healthful eating plan?”, and imputed its value to the second question regarding
following an eating plan, as we assumed a healthful diet was equivalent to following
an eating plan.

Michigan Diabetes Knowledge Test (DKT): we also adapted the DKT by adding an

extra response of “I don’t know” to all questions to identify those without knowledge
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instead of forcing them to indicate an answer that might be correct by chance. This

adaptation provides a better estimation of the level of knowledge in this population.

Statistical Analysis

We performed descriptive and simple correlation analysis. We stratified analysis by
gender, HbA 1c, and acculturation. Acculturation was based on each of three separate variables:
duration in Canada, language spoken at home, and type of food eaten at home. Continuous
variables were examined for normality; descriptive statistics for continuous variables were
expressed as mean (standard deviation, SD), median (interquartile range, IQR) and frequency
(proportion) as appropriate. Student t-test was used to compare continuous variables across
stratified groups for normally distributed data, respectively. Chi-square test and one-way
ANOVA were used to compare categorical variables. A two-tailed a= 0.05 was used to
determine statistical significance. Stata 14 software was used for analysis. Missing data ranged
from 6.5 % in blood pressure measurement data to 32.5% in height and weight measurement data

and were excluded from analysis.
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2.3 RESULTS

One hundred and twenty-seven participants were approached, and 115 (91.3%) were
interviewed in Edmonton, primarily from the north of the city where most Arabic-speaking
immigrants reside (Figure 2-1). One participant withdrew early from the study and was excluded
from the data analysis. 114 participants completed the survey, and 110 had complete data from
medical chart reviews. Sixty-five respondents (57.0%) were recruited from snowball sampling
and advertising, with the remaining 49 respondents (43.0%) recruited from primary care clinics.
Half of the participants (51.9%) were interviewed in community centers, 39.5% were

interviewed in clinics, and 5.3% were interviewed over the phone.

2.3.1 Socio-demographic characteristics of participants

The mean age of participants was 57.6 years (SD=10.7). The majority (61%) of
participants were male and 86.0 % were married (Table 2-2). Patients with a Lebanese
background were the largest subgroup (37.7%) in this sample while 18.4 % were from Syria,
which included 14 Syrian newcomers who came to Canada as refugees. The mean duration of
time spent living in Canada was 23.9 years (SD=17.5). Sixty percent reported a total household
income below CAD$45,000, and 40 (35.1%) were employed either part or full-time. Sixty-eight
percent of respondents primarily spoke Arabic at home. The majority (91.2%) cooked Arabic

food at home either most or all of the time.

Female participants were younger (mean age of 54.6, SD=11.4) than males (mean age of
59.5, SD=9.9 years, p=0.019). Marital status also greatly varied with gender in this population;

the proportion of unmarried women, which included single, widowed and divorced women, was
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higher (27.3 %) compared to men (5.7 %, p=0.001). 27.3% of females had postsecondary
education compared with 42.9 % of men. The same pattern was seen with employment, where
25.0 % of women were employed either part or full-time compared to 41.4% of men.

Acculturation variables did not differ by gender (Table 2-2).

2.3.2 Diabetes history and management

The mean diabetes duration was 11.1 years (SD = 8.6) (Table 2-3). Most of the
participants (71.9%) reported having a family history of diabetes. More than half reported
hypertension (58.8%) and high cholesterol levels (54.4%). Small proportion reported diabetes
complications; 14.9% reported heart problems, 20.2% reported eye problems and 12.4 %
reported severe hypoglycemia that required outside help to address during last year. Regarding
self-care management, 36.0% reported following a diabetes-specific diet. About half were aware
of the Canada Food Guide, but only 44.1% participants used it. Just over a quarter of our sample
identified physical activity as a means to manage their diabetes. The majority of participants
were taking oral hypoglycemic drugs (81.6%), with 29.0% taking insulin injections, and 22.3%
on a combination of oral hypoglycemic drugs and insulin. No one reported taking non-insulin

injectable medications (e.g. Glucagon-like peptide 1-agonists) to manage diabetes.

The only self-management behaviour that differed by gender was the rate of self-reported
physical activity as part of diabetes management where 41.4% of men reported exercising

compared to 22.7% of women (p=0.04) (Table 2-3).
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2.3.3 Diabetes monitoring and education from health care providers

The vast majority of participants (96.5%) reported that their family doctor checked their
BP during their last visit (Table 2-3). A minority (17.5%) of respondents saw a diabetes
educator, and 26.3% saw a dietitian within the last year. Approximately three-quarters of
participants had retinopathy screening during the last two years. There were no significant

differences in diabetes monitoring by gender.

2.3.4 Diabetes knowledge, self-care behaviours, medication adherence, and depressive
symptoms

When assessing medication adherence, we excluded 11 participants from the data
analysis because they were not taking diabetes medications. More than the half of the
participants taking medications (53.5%) had an average score (7 to 11 points) on the diabetes
knowledge test, 21.1% had a reasonable level of knowledge, and 25.4% had a reduced or
inadequate level of knowledge (Table 2-4). The participants were more likely to answer
questions incorrectly on questions asking about the levels of carbohydrate in specific foods, the
effect of infection on blood sugar level, and on HbAlc. One out of five respondents in our study

were unfamiliar with the HbAlc.

Despite knowledge levels, most self-care behaviours as reported by the SDSCA were
poor or fair. Out of the last seven days before the survey, participants reported self-monitoring of
blood glucose of 2.5 days/week on average, exercising 2.1 days/week, following a generally
healthful diet for 3.1 days/week, and following a specific diabetes diet for 3.6 days/week. The
best self-care behaviour was foot care management where participants reported checking their

feet 4.8 days/week (Table 2-4). for physical activity, only 26.3% of participants met the physical
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activity recommendation of 150 minutes per week. About one-fifth of respondents reported
being current smokers. Just under one-third of participants reported high medication adherence.

One-fifth of respondents screened positive for depressive symptoms.

There was a clear gender difference in smoking rates; most women (70.5%) were lifelong
nonsmokers compared to 42.9% of men in our study. Differences in self-care behaviors by
gender were statistically not significant, but results suggest more men were more adherent to
general diet and self-monitoring of blood glucose. However, foot care and medication adherence
levels were similar in both genders. Adherence to specific diet is the only self-care management
behaviour that was higher in women compared to men. The prevalence of positive depressive

symptoms was higher in women (25.0%) than men (15.7%), though not statistically significant.

2.3.5 Clinical and Physiologic Measures

Upon medical chart review, we were unable to obtain blood pressure data for 7 (6.5%)
participants, HbAlc for 9 (7.0%) participants, LDL for 18 (15.8%) participants, HDL for 15
(13.2%) participants, triglyceride for 15 (13.2%) participants, ACR for 23 (20.2%) participants
and height and weight data for 41 (32.5%) participants (Table 2-3). Among the 77 participants
for whom weight and height measurements were available from the chart review (67.5% of the
sample), 59.7 % were obese (> 30 kg/m2), and 27.3 % were overweight (25 to 29.9 kg/m?), with
only 12.0% who had a BMI within the normal range. The mean HbA1C was 7.5% (SD = 1.6)
with almost half meeting the recommended level of HbAlc less than 7.0%. The mean systolic
and diastolic blood pressures (BP) were 125 mmHg (SD = 14) and 75 mmHg (SD =9),
respectively. About 60% had BP less than 130/80mmHg. The mean LDL-C was 2.2 mmol/L (SD

= 0.8) with 49.0% have LDL-C of < 2.0 mmol/L, and the mean triglyceride level was 2.0 (SD=
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1.4) mmol/L. Based on ACR levels, 35.2% had microalbuminuria and 7.7 % had overt

nephropathy (ACR> 20 mg/mmoL).

When stratified by gender, the only statistically significant difference in these outcomes
was in BMI. Women had higher BMI (mean 34.7 kg/m? SD= 7.1) compared to men (mean 31.6

kg/m? SD = 5.7).

2.3.6 Impact of acculturation on diabetes self-management and clinical characteristics

In this study based on unadjusted analysis, participants who spent less than ten years in
Canada were less affluent and less likely to be employed despite being more educated compared
to those who had been in Canada for ten years or longer. These participants also reported
speaking only/mostly Arabic and were more likely to eat more traditional Arabic food at home.
They also had a shorter duration of diabetes, lower BMI, and lower LDL-C levels compared to
those have been in Canada for ten years or longer. Additionally, they were less familiar with the

Canada Food Guide and were less adherent to a specific diabetes diet (Appendices C, D, & E).

When examining this population with regards to the type of food eaten at home based on
unadjusted analysis, similar findings to those with the shortest duration in Canada were seen in
those who reported always eating Arabic food at home. Participants who always ate Arabic food
at home were less affluent and less likely to be employed compared to those who mostly ate
Arabic or non-Arabic food at home. Notably, education levels did not differ between those who
always ate Arabic food compared to those who ate less Arabic food at home. People who always
ate Arabic food at home were the least likely to use physical activity as part of their diabetes
management strategy and were the least familiar with the Canada Food Guide compared to those

who either ate mostly Arabic or other types of food at home. No statistically significant
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differences were seen in rates of diabetes complications or clinical characteristics across
participants according to the types of food eaten at home, although BMI was lower in the group

that reported always eating Arabic food. (Appendices I, J, &K)

Regarding language spoken at home, based on unadjusted analysis, those who only speak
Arabic at home were older, less affluent, less likely to be employed, and less educated than those
who speak other languages at home. People who only spoke Arabic at home reported having a
shorter duration of residence in Canada, more often ate Arabic food exclusively at home, and
were less likely to report diet as part of their diabetes management. We also found that those
always speaking Arabic at home reported having more heart problems, though other

complications did not differ based on language spoken at home. ( Appendices F, G, &H)

37



2.4 DISCUSSION

To the best of our knowledge, this is the first study to examine diabetes knowledge, selt-
care behaviours, depressive symptoms, and health outcomes in Arabic-speaking adults with T2D
in Canada at the same time. Our results show that the majority of participants have acceptable to
good levels of diabetes knowledge. Regarding self-management behaviours, participants in this
study had lower levels of adherence to diet, blood glucose monitoring, and physical activity
compared to their levels of medication adherence and foot care management. We also found that
one fifth of participants screened positive for depressive symptoms. Moreover, we found notable

gender differences in sociodemographic, behavioural, and clinical measures.

The Alberta’s Caring for Diabetes (ABCD) Study is the most relevant study we found
representing general Albertans with T2D to compare our population to because it used a number
of the same measurement tools.”> The ABCD Study surveyed a cohort of 2040 adults with T2D
across Alberta.”> Our Arabic-speaking study population was younger than the ABCD cohort
population by a mean of 7 years and had a longer duration of diabetes. Fewer females
participated in our study (38.6%) than in the ABCD cohort (45.0%). Our study findings 36.8% of
our study population had post-secondary education compared to 46.0% of the general Albertan

population with T2D"?,

Diabetes-related knowledge
In this study, 74.6 % of participants had acceptable to good levels of knowledge. The
figure is lower than that of a Canadian study in Cambridge, Ontario using the same measurement

tool which reported 87.5 % of participants had an adequate level of knowledge.®* In comparison
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with studies from Arabic countries, our findings are consistent with a cross-sectional study in
UAE of random sample of 575 participants where despite the fact that 89% saw a diabetes
educator, 31% and 36% of people had a poor and fair level of knowledge about diabetes,
respectively.® In Egypt, only 30% of people with T2D could identify the normal level of the
fasting blood sugar, and only 24.1% could identify causes of hypoglycemia.®> Given the wide
variation in the health system resources across various Arabic countries, it is not surprising that

knowledge of diabetes would be poorer among participants in less resourced environments.

Self-care management

Physical activity

Even though we used a different tool to measure physical activity, most participants in
both our study and the ABCD study were physically inactive; in our study, only 26.3% met the
recommendations by Diabetes Canada for physical activity in diabetes (150 minutes of physical
activity per week) compared to 21% of the ABCD cohort. Our results are also consistent with a
study of 649 Jordanian adults with T1D and T2D in Jordan which showed that 39% of
participants met the recommendations for 30 minutes of daily physical activity.%¢ Furthermore, a
study from Qatar found low levels of physical activity where 40% and 64% of study participants
did not do any moderate or vigorous physical activity, respectively®’ and among 223 individuals
with T2D in Jordan, they reported adequate physical activity on 1.8 days/week.®® Our findings
are also consistent with previous studies on Arabic-speaking diaspora with T2D. In an Australian
multi-centre cross-sectional study that compared 309 Arabic-speaking and 392 Caucasian
English-speaking participants with T2D, the Arabic-speaking immigrants using SDSCA scored

significantly lower in physical activity than Caucasian Australian participants.*
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We are particularly concerned about the gender gap; women in our study participated in
less physical activity (1.8 days/week) compared to men (2.4 days/week). Our results are
consistent with a cross-sectional study of 293 participants with T2D in Jordan that showed
women reported being less active (1.7 day/week) compared to men (2.2 day/week).® These
findings are consistent with Canadian data which found that Canadian women with diabetes

reported less activity than men with diabetes (31.6% and 41.1% respectively).”

Physical inactivity is one of the major problems in people with T2D across all ethnicities
and cultures due to the common barriers of having no desire, limited time, comorbidities, car-
dependence, bad weather, and lack of walkable places*>°!, the Arabic culture provides additional
specific barriers, most notably regarding gender expectations. There is the expectation to having
many children, leading to multiple pregnancies with short time between pregnancies, as well as
the expectation to put family and home before physical activity or exercise.*? It should be noted
that our study recruitment and data collection were done over the fall and winter, which may

have also impacted the reporting of physical activity because of the weather.

Our results emphasize the importance of future studies to address the barriers specific to
Arabic-speaking individuals with T2D to enhance the levels of fitness in this population, with an
emphasis on gender-specific approaches. We anticipate that many different culturally and
language appropriate interventions will be required to help women improve self-care
management in T2D. Arab women prefer exercising at flexible times, indoor, in group-based
environments with other women.’? Getting health care providers to encourage women to do
physical activities based on their cultural preferences is a powerful tool to promote physical

activity in Arabic speaking women with diabetes.”® Alahmed et al. suggest that physician-based
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physical activity counselling using the 5A strategies (ask, assess, advise, agree, assist) is an

practical and realistic intervention for promoting physical activity.”?

Healthy nutrition

The Arabic-speaking population with T2D in Edmonton had a lower level of adherence
to diet compared to the ABCD cohort.”? Our findings are consistent with a previous study which
found that Arabic-speaking immigrants scored significantly lower on diet than Caucasian
Australian participants using the same dietary measure (SDSCA) that we used.* Our study
results are also consistent with those from a study that included a random sample of 649
Jordanian adults with T1D and T2D that showed similarly low rates of adherence to healthy diet
behaviours where 65% did not follow diet recommendations by the dietitian,® similar to the
majority of participants in Qatar who did not follow a healthy diet.®” Compared to diabetes
studies in Arabic countries, our findings of Arabic-speaking adults with T2D in Edmonton
revealed less adherence to diet behaviours compared to those living in Arabic-speaking
countries, perhaps related to factors such as greater availability of processed foods, less
availability of fresh fruits and vegetables.

In this study, there were no differences in reported general dietary behaviours between
women and men, but women in our study reported more adherence to specific diabetes diet
compared to men, consistent with T2D studies done in both the USA and Pakistan.’*"> One-fifth
of Canadian women with diabetes reported they did not meet the recommendation of fruit and
vegetable consumption compared to one-tenth of men with diabetes.’® A review of nutritional
interventions showed that educational and behavioral interventions targeting women in home and
community settings led to improvements in the level of nutritional knowledge, adherence to

healthy diet, and increased physical activity in reproductive age.’” Given that women in Arabic
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culture play an important role in family life and are generally in charge of cooking, future

nutritional interventions for diabetes may require targeting women or families together.”®

Self-monitoring of blood sugar

The Arabic-speaking population with T2D in Edmonton had a lower level of adherence
to self-monitoring of blood sugar compared to those in the ABCD study.”? This was also found
in the Arabic-speaking diaspora with T2D in an Australian multi-centre cross-sectional study.>
Our study results are also consistent with those from a Jordanian study which showed that more
than 60% of participants with diabetes did not self-monitor their blood sugar.®® Low levels of
self-monitoring of blood glucose level may also relate to the high cost of SMBG, which was
likely an issue for our study participants since the total annual household income for many was
less than CAD$45,000 in the context of no public coverage for SMBG supplies. This highlights
the importance of public health support to access SMBG equipment, given its established
importance in diabetes management.”

Foot care

In contrast to physical activity, nutrition, and SMBG, our results showed that Arabic-
speaking individuals with T2D had better foot care management (4.8 days/week) than the ABCD
participants (3.9 days/week) (70). Furthermore, our results contrast with results of the 2005 and
2007 Canadian Community Health Surveys results, which showed that Canadian immigrants
with T2D in both years performed less foot care compared to Canadian-born individuals with
T2D.!% One possible explanation for the higher level of foot-care in our study may be related to
that the majority of our study participants are Muslims. It is known that practicing Muslims wash
their feet five times a day before praying. This is supported by a study conducted in Jordan

showing high adherence to foot care in a Muslim population with diabetes.>” So far, no study has
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explored the link between the risk and prevalence of diabetic foot complications in practicing
Muslim individuals with T2D who wash their feet for prayer compared to those who do not.%®

Our study results are also inconsistent with the study of 649 Jordanian adults with T1D
and T2D that showed low levels of foot self-care®® as well as the study on Arabic-speaking
diaspora with T2D in Australia where the Arabic-speaking immigrants scored significantly lower
in foot care than Caucasian Australian participants.’
Medication adherence

The majority (73.8%) of our study population had a moderate to high level of adherence
to medication but was likely lower than the ABCD study population who were adherent to
medications 6.3 days/week, although the latter used a different measure of medication adherence.
In contrast, our results are consistent with the results from a Canadian study of 56 T2D
participants using the same measure (MMASS) that revealed 73% had good medication
adherence.®’ In some Arabic studies, levels of medication adherence were higher than that in our
study population; only 16% of 132 individuals with T2D in UAE were found to be non-adherent
to their diabetes medication''; 26% of T2D patients were non-adherent to their medication in
Kuwait.!” However, other studies show poorer adherence in the UAE,*® Libya'® and Palestine.*’
A review on patient management of diabetes in the Middle East indicated that medication
adherence in Arabic-speaking countries differ from country to another. The main reasons are
lack of education regarding benefit of adherence and forgetting to take their medication.*?
We found no difference in medication adherence between genders, consistent with previous
studies in non-Arabic countries such as Germany, Uganda, and Ethiopia.'*!% However, a few
studies from Arabic countries have shown females to be less adherent. A cross-sectional study

interviewing 353 Saudis with T2D found that being less adherent to diabetes medication was
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associated with being female, having low level of education, doing less exercise, and using
insulin.'”” Both Montague and Sajith et. al found that males with T2D have higher adherence
level of medication than females, which might be related to observations that women with T2D
had more comorbidities, negative attittudes toword diabetes, and higher prevalence of

psychological problems. %1%

Smoking

There are cultural differences in substance use, whereby 21.9% of participants in this
study were active smokers, higher than the prevalence of smoking in the ABCD cohort (10.4 %)
and slightly higher than that of the general Alberta population (18.8%).!!° Notably, our results
are not consistent with the results of the Canadian Community Health Surveys in 2005 and 2007
for immigrants and non-immigrants with T2D, where smoking rates in immigrants were
significantly lower than non-immigrants.!® Our findings were, however, similar to those in an
Arabic-speaking immigrant cohort with T2D in Australia where 26.7% were smokers.*® It has
also been observed that Arab Americans have a higher rate of smoking than the general
American population'® because smoking is considered a common practice in Arabic culture and
is generally not thought of as a risk factor for common chronic diseases.!!!

Among genders in our sample, 24.3% of men were active smokers compared to 18.2% of
women, which has been seen in both people with and without diabetes from the results of the
Canadian Community Health Survey (2007-2008).”° The same trend is seen in the general
population but at higher rates. In Eastern Mediterranean countries, national smoking rates vary
considerably across Arabic speaking countries. In these countries, smoking rates range from
29.7% in men and 1.4% in women in Morocco to 59.0% in men and 47.3% in women in

Lebanon.!? Sociocultural factors in some Arabic countries may contribute to increasing rate of
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smoking, particularly in females. For example, the high rate of smoking in Lebanese women has
been linked to the fact that Lebanon is one of the most urbanized and Westernized Arabic
countries, where smoking is associated with freedom.!!?

Arabic-speaking adults with T2D had a meager rate of alcohol consumption of just 2.6%
compared to 69.5% in ABCD cohort. The majority of participants in our study are Muslims, and

the use of alcohol is prohibited in Islam. Little evidence has examined the use of alcohol in

Arabs with diabetes.

Depressive symptoms

Regarding mental health, 19.3% of our population screened positive for depressive
symptoms, close to 18% of the ABCD cohort who reported having moderate to severe depressive
symptoms.’? Our results are in contrast to a study on multiethnic groups living with diabetes in
the Netherlands, which reported 27.3% of Moroccan participants had significant depressive
symptoms versus 9.4% of native Dutch people, however little is known about the reasons behind

this particular discrepancy.''

A review on depression and diabetes in the Levant and Gulf countries found that the
prevalence of depression in individuals with diabetes has increased and became a clear concern
in Arabic speaking countries.!'* Another review of depression in women with diabetes in Arabic
countries highlighted the limited mental health support team as mental health specialists and
mental health providers, which are the main reasons behind the gap in mental health in diabetes

in Arabic speaking countries.!''

Our study results found that depressive symptoms were not significantly associated with
gender, but we noticed that more women screened positive for depressive symptoms than men
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(25.0% vs 15.0 %), which is consistent with previous studies among Canadians and Americans
with T2D.36999 In a study in Jordan, 23.4% of women with T2D reported depressive symptoms
compared to only 14.9% of men; very similar to the absolute numbers seen in our study®¢,
suggesting that with a larger sample size, our findings might be significant. A meta-analysis
study of depression in women with T2D in Arabic speaking countries found that 34.1% of
Arabic women with T2D have depression.'!> Furthermore, they mentioned that no clear reasons
had been identified to explain the higher risk of depression and diabetes in Arab women.
However, high prevalance of diabetes, low levels of vitamin D, high family responsibility,
stigma, and lack of access to health care resources for screening and treatment of depression
were found to be associated with higher rates of depression in Arab women, which may also

explain the findings in our population.'!®

Diabetes monitoring and clinical monitoring:

The majority of our study sample (65.9%) were overweight or obese (BMI > 25kg/m?2), which is
in line with the obesity trends observed in Arabic-speaking immigrants with T2D in Canada, the
US, and Arabic-speaking countries.?”!161" In our study, 27.3% of respondents did not have
measurements of height or weight recorded in their chart from 2016/2017, and only 2.7% had a
measurement recorded from 2014/2015. The lack of measurement may reflect the difficulty
primary care providers have in addressing this complex issue. Research in Alberta has shown
that many primary care providers do not feel equipped to address obesity management!?’; such

evidence in Arabic-speaking population is lacking.

Our findings show that Arabic-speaking women with T2D in Edmonton have higher BMI

compared to men, which is similar to the results of the ABCD cohort which reported that women
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have higher BMI (31.9 kg/m2) compared to men (30.7 kg/m2 ).!?! The same result is accurate
for the general Canadian population with diabetes where 42.8% of women are obese compared to
37.9% of men.”® Moreover, the same trend was shown among 1619 American participants with
T2D from the Health and Retirement Study (HRS)® and Italian participants in the
Thiazolidinedione’s or Sulfonylureas and Cardiovascular Accidents Intervention Trial
(TOSCA.IT).'?2 Being overweight or obese has dramatically risen in North Aftrica and the
Middle East regions with a prevalence rate of up to 55% of adult women and 37% of adult
men.'?* The fact that women in our study were more likely to be less educated, less employed,
have lower income and be more depressed may have played a role in the lower adherence to
physical activity, and dietary recommendations and are likely contributing to higher BMI than
men. Furthermore, people in some Arabic countries did not find obesity and physical inactivity

as strong risk factors for comorbidities.*®

Clinical benchmarks in T2D Management

In this study, about 60% of participants met the recommendation of BP target of less than
130/80mmHg. This is higher than what is reported from target achievement in the Canadian
primary care setting from the DM-SCAN and the DRIVE studies, where BP target achievement
was 36% and 54% respectively.!!®!?* HbA1c target attainment was only slightly worse than that
in similar primary care studies (47.2% vs 53 %). 49.0% of our study population achieved the
target HbAlc target of <7.0% which is slightly lower than the result from (DM-SCAN) survey
that 50% had the result of Alc <7.0% and 53 % of T2D in (DRIVE) study results.!!®!2* Only
49.0% of our study population had LDL-C of the recommended <2.0 mmol/L compared to 64%
in (DM-SCAN) survey and 64 % in DRIVE study population.'!®!?* These findings suggest

many care gaps in the Arabic-speaking population with T2D for glycemic and lipid control,
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though it is reassuring that BP management in this population was better than previously

reported.

Interestingly, other process measures of diabetes care were better in this study compared to other
Canadian populations with diabetes. Only 15% of participants did not have retinopathy screening
within the last two years compared to 24.7% of Canadians with diabetes in the Canadian
Community Health Survey (2007-2008).”° According to Diabetes Canada guidelines,
retinopathy screening should be done every one to two years in T2D'?°, and 68.4% of our
subjects met this criterion. Our results are much better than a large database linked cohort in
Ontario which showed only 37.5% of recent immigrants with diabetes and 50.5% of long-term

immigrants with diabetes had appropriate retinopathy screening. '

Regarding acculturation, our results were partially consistent with the sociodemographic results
of the Arabic-speaking population with diabetes in the US where being less acculturated was
associated with older age at immigration, shorter stay in the US, and lower education level.?
However, we did not see any consistent trends across all domains of acculturation (duration of
time in Canada, type of food eaten at home, language spoken at home) in self-care behaviors,
depressive symptoms, adherence, or health outcomes apart from being less familiar with the
Canada Food Guide, which is an unsurprising difference. A reason for the lack of difference

might be the homogeneity of our population, as most of our participants either spoke Arabic

most or all of the time and ate Arabic food most or all of the time.

Strengths and Limitations

This study is the first to explore various aspects of T2D in Arabic-speaking immigrants in
Canada. We recruited participants from both community and healthcare settings and collected
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data through interviewing the participants and using their health care charts to provide a more
holistic view of our participants’ health status. We also used validated measurement tools, which
allowed better comparisons to other populations with T2D. Nonetheless, these results should be
interpreted in light of a few limitations. First, this was a cross-sectional survey that only allowed
examining associations between the studied factors, and therefore, we cannot infer causation.
Second, unmarried men were underrepresented in this sample, limiting its generalizability. Third,
survey data was based on self-reported measures that inherently introduce bias, and which is
influenced by recall bias'?” and social desirability bias. Finally, given the small sample in the
sub-group analyses, we were unable to analyze with adjustment for potential confounders to
examine the independent relationships between the studied variables. In the data analysis, we
were also limited from further exploration of data because of smaller sample size in some
categories, and limited variability in participant’s responses, particularly in questions relating to
acculturation where the majority of our population was very adherent to Arabic culture and

language.

2.5 CONCLUSION

We found that despite the majority of Arabic-speaking adults with T2D in Edmonton
having an acceptable level of diabetes-related knowledge, there are significant gaps in self-care
behaviours and diabetes clinical benchmarks. Moreover, women and men in this study differ in
self-care behaviours and clinical characteristics. These findings suggest the need for developing
culturally-tailored interventions to enhance self-care behaviours and clinical outcomes in the
Arabic-speaking population in Canada. Arabic-speaking individuals in Edmonton are quite

adherent to their culture, so creating a specific intervention for this population should be based
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on Arabic culture, language, values and attitude, and include gender-specific education and

supports to promote healthy living.”®
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Table 2-1: Summary of survey domains, measured variables and source of tools

Domain Measured variables Measurement tools

Diabetes history Duration of diabetes, history of Derived from the survey

hypoglycemia, diabetes management, used in the ABCD study’?

self-reported presence or absence of

diabetes-related complications, and

family history of diabetes
Health and Life style management. Medication, Derived from the survey
lifestyle follow with dietitian, retinopathy used in the ABCD study’?
information screening, diabetes educator follow up

history of hypoglycemia
Diabetes - The short version of the
knowledge Michigan Diabetes

Knowledge Test (DKT)”
Self-care Diet, physical activity, foot care, blood Summary of Diabetes Self-
behaviours sugar monitoring Care Activities (SDSCA)™*7
Medication Morisky medication
adherence - adherence scale,
(MMASS)!%8

Depressive i Patient Health Questionnaire
symptoms 8-items (PHQ-2) 7677
Acculturation Country of origin, duration of stay in Derived from the PHAC-
related question Canada, preferred language of SLCDC survey

Sociodemographic

data

Clinical out come

communication, and eating
habits/nutrition

Age, sex, marital status, educational
level, employment, country of origin,
total household income

HbAlc, blood pressure, height, weight,
cholesterol (HDL, LDL) levels,
triglyceride (TG) levels, and urine
albumin: creatinine ratios (ACR

Parent Demographic
Questionnaire Q3,5,1378

Derived from the survey
used in the ABCD study’?

Derived from the survey
used in the ABCD study’?

58



Table 2-2: Sociodemographic characteristics of participants stratified by gender

Characteristic Total Male Female
P-value
Mean = SD or n (%) N=114 N=70 (61.4) N=44 (38.6)
Health status
Excellent/Very Good 28 (24.6) 19 (27.1) 9(20.5) 0.713
Good 50 (43.9) 30 (42.9) 20 (45.5)
Fair /Poor 36 (31.6) 21 (30.0) 15 (34.1)

Age, years 57.6 £10.7 59.5+9.9 546+11.4 0.019°
2044 10 (8.8) 2(2.8) 8(18.2) 0.013"
45 — 64 72 (63.2) 45 (64.3) 27 (61.4)
>65 32 (28.1) 23 (32.9) 9(20.5)

Marital status,

Married 98 (86.0) 66 (94.3) 32(72.3) 0.001°
Other™ 16 (14.0) 4 (5.7) 12 (27.3)
Annual household income 0.141
<45,000 68(59.7) 38 (54.3) 30 (68.2)
Other ™** 46 (40.4) 32(45.7) 14 (31.8)
Employed 40 (35.1) 29 (41.4) 11 (25.0) 0.074
Level of Education
Less than high school 43 (37.7) 21(30.0) 22 (50.0) 0.088
Completed high school 29 (25.4) 19 (27.1) 10 (22.73)
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Post-secondary education 42 (36.8) 30 (42.9) 12 (27.3)
Type of Food Cooked at Home

Always Arabic 56 (49.1) 32 (45.7) 24 (45.6) 0.623
Mostly Arabic 48 (42.1) 31 (44.3) 17 (38.6)
Other 10 (8.8) 7 (10.0) 3(6.8)

Spoken language at Home
Only Arabic 45 (39.5) 27 (38.6) 18 (40.9) 0.249
Mostly Arabic 38 (33.3) 27 (38.6) 11 (25.0)
Other 31(27.2) 16 (22.9) 15 (34.1)

Duration in Canada (years) 23.9+17.5 245+17.2 23.1+£18.0 0.675

* P value < 0.05 is considered significant, **include: Single/Divorced/Widowed, ***include: > $ 45.000/Prefer not to answer/I don't know



Table 2-3: Healthy behavior and clinical characteristics of participants stratified by gender

Characteristic Total Male Female
P-value
Mean + SD or n (%) N=114 N=70 (61.4) N=44 (38.6)
Family history of diabetes 82 (71.9) 50 (71.4) 32 (72.7) 0.881
Duration of diabetes by years 11.1+ 8.6
<5 29 (25.4) 18 (25.71) 11 (25.00) 0.670
5-10 36 (31.6) 24 (34.29) 12 (27.27)
>10 49 (44.0) 28 (40.00) 21 (47.73)
Self-reported Diabetes Management
strategies
Diet 50 (43.9) 32 (45.7) 18 (40.9) 0.615
Exercise 39 (34.2) 29 (41.4) 10 (22.7) 0.040°
Oral hypoglycemic medication 93 (81.6) 59 (84.3) 34 (77.3) 0.347
Insulin injection 33 (29.0) 21 (30.0) 12 (27.3) 0.755
Self-reported history of Hypoglycemia 14 (12.4) 6 (8.7) 8(18.2) 0.186
during last year
Self-reported Comorbidities
Hypertension 67 (58.8) 41 (58.6) 26(59.09) 0.956
Stroke 3(2.6) 0(0.0) 5(11.4) 0.004"
DVT 6(5.3) 6 (8.6) 0(0.0) 0.046°

61



Characteristic Total Male Female
P-value
Mean + SD or n (%) N=114 N=70 (61.4) N=44 (38.6)

Kidney Problem 14 (12.3) 6 (8.6) 6 (13.6) 0.391

Eye problem 23(20.2) 13 (18.6) 10 (22.7) 0.590

Heart problem 20 (17.5) 12 (17.1) 8(18.2) 0.887

High cholesterol 62 (54.4) 39 (55.7) 23 (52.3) 0.719

Amputation 2(1.8) 1(1.4) 1(2.3) 0.738
Self-care clinical monitor
Retinopathy screening

Never 18 (15.8) 12 (17.14) 6 (13.6) 0.881

Less than a year ago 78 (68.4) 47 (67.14) 31 (70.5)

More than a year ago 18 (15.8) 11 (15.71) 7 (15.9)
Familiar with Canada Food Guide 59(51.8) 34 (48.6) 25 (56.8) 0.391
Follow up with a dietitian 30 (26.3) 19 (27.1) 11 (25.0) 0.697
Following Canada Food Guide 26 (44.1) 16 (47.1) 10 (40.0) 0.589
Follow up with diabetes educator 20 (17.5) 13 (18.6) 7 (15.9) 0.716
HgbA1C (n=105) 75+1.6 74+1.5 7.7+1.9 0.348
Systolic blood pressure (n=107) 124.5+£14.2 1254+ 15.2 122.9+12.6 0.384
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Characteristic Total Male Female
P-value
Mean + SD or n (%) N=114 N=70 (61.4) N=44 (38.6)
Diastolic blood pressure (n=107) 74.8+9.3 75.6+£9.6 73.4+£8.7 0.232
Body Mass Index (n=77) 32.7 £6.3 31.6 £ 5.7 347+7.1 0.043
Low-Density Lipoprotein (n=96) 22+0.8 22+09 22+09 0.923
High-Density Lipoprotein (n=99) 1.2+04 1.1£04 1.3+£04 0.116
Triglyceride (n=99) 1.98+1.4 1.9+1.2 2.1+£1.7 0.683
Albumin-Creatinine Ratio (n=91)
<2 Normal level 52 (57.1) 28 (51.9) 24 (64.7) 0.172
2-20 Microalbuminuria 32 (35.2) 23 (42.6) 9(24.3)
>20 over nephropathy 7(7.7) 3(5.6) 4(10.8)

* P value less than 0.05 is considered significant
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Table 2-4: Behavioral and psychosocial characteristics of participants stratified by gender

Characteristic Total Male Female
P-value
Mean + SD or n (%) N=114 70 (61.4) 44 (38.6)
Diabetes knowledge Test (0 -14)
Poor (<7)
29 (25.4) 21 (30.0) 8 (18.2)
Average (7to 11) 0.313
61 (53.5) 34 (48.6) 27 (61.4)
Good (> 11)
24 (21.1) 15 (21.4) 9 (20.5)
Self-care management
General diet (0 to 7 days)
3.1+£2.7 3.3£2.6 29+29 0.462
Specific diet (0 to 7 days)
3.6£2.0 34+19 4.0+2.1 0.095
Self-monitoring of blood glucose
25+24 27+25 23+£22 0.413
(0-7 days)
Foot care (0 to 7 days)
48+1.5 48+1.6 49+1.5 0.850
Exercise (0 to 7 days)
2.1+2.6 2427 1.8+24 0.248
Medication Adherence score (0 to 8)
N=103**
Low (£9)
27 (26.2) 15 (23.4) 12 (30.8) 0.682
Medi 6to7
edium (6 0 7) 44 (42.7) 29 (45.3) 15 (38.5)
High (8)
32 (31.1) 20 (31.3) 12 (30.8)
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Smoking Status

Never smoke

61 (53.5)
Smoking now

25(21.9)
Quit Smoking

28 (24.6)

Depressive symptoms score (0-6)

Positive (3-6)

22 (19.3)
Negative(<3)

92 (80.7)

30 (42.9)
17 (24.3)
23 (32.9)

11 (15.7)
59 (84.3)

31 (70.5)

0.009*
8 (18.2)
5(11.4)
11 (25.0) 0.221
33 (75.0)

* P value less than 0.05 is considered significant, **11 missing because they are only on life style management and they excluded from analysis
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Figure 2-1:Map of Participants’ Locations
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Chapter 3 : GENERAL DISCUSSION AND CONCLUSION

3.1. SUMMARY OF FINDINGS

The purpose of this thesis was to examine T2D in Arabic-speaking communities in
Edmonton. The aspects of T2D being studied include diabetes knowledge, self-care
management, depressive symptoms, acculturation, and metabolic control. The results of this
thesis indicate despite of having good level of knowledge and medication adherence, there are
major gaps in self-care management associated with a substantial level of depressive symptoms,
where fewer than half of the study population met important diabetes clinical benchmarks.
Moreover, Arabic-speaking women with T2D were more prone to obesity and less physically

active than their male counterparts.

3.2 IMPLICATION OF RESEARCH

To the best of our knowledge, this is the first study exploring T2D in the Arabic-speaking
population in Canada using both interview and clinical data. We found that Arabic-speaking
adults with T2D have a higher rate of smoking, obesity, hypertension, dyslipidemia, in addition
to lower self-care behaviors, all negatively contributing to future diabetes-related complications.
For this reason, health care providers need to focus more on healthy lifestyle behaviours in T2D
in this population. Furthermore, we need future exploration of the barriers and challenges of low
self-care behaviors in T2D management in this population. We also need better information on
mental health issues and cultural context in this population, given the bidirectional relationship
with T2D?° and the evidence showing considerably poorer outcomes in those with both diabetes

and mental health problems.
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Gender, which has significant cultural significance given the traditional gender roles in
Arab societies, requires tailored approaches with particular focus on women, given their higher
risk of obesity and physical inactivity and their leading role in family life. Interventions focusing
on improving self-care management (diet, physical activity, self-monitoring of blood glucose
level and smoking) will help Arabic speaking population to have better diabetes control and
prevent early microvascular and macrovascular diabetes complications, and improve health

outcomes.

3.3. STRENGTHS AND LIMITATIONS

This study has several strengths. First, it is the first study to describe clinical,
behavioural, and psychosocial outcomes of T2D in Arabic-speaking individuals in Canada.
Second, the response rate in this study was high, minimizing the non-response bias that may
influence the generalizability of results '*’. We also had a team of 7 bilingual research team
members to help recruit from the Arabic-speaking community in Edmonton. It has been shown
that it is difficult to recruit people from the Arabic-speaking community to participate in a

12950 we feel our sample of 114 participants to be quite a reasonable number given the

study
scope of a Master’s thesis. Arabic-speaking immigrants could be from 22 different countries,

however, the majority of participants in this study (37.7%) were from Lebanon, which is verly

close to 40 % of Arabs in Canada being Lebanese origin.'°

Limitations include study design, where we recognize that a cross-sectional study design
only allows exploring associations. Notably, the generalizability of our study is also limited in a
number of ways. Firstly, unmarried men were under-represented in this study; this group might
be at higher risk of cardiovascular outcomes. Furthermore, our data is self-reported, which is

subject to recall bias, especially in reporting negative behaviours, as well as social desirability
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bias when participants reported behaviour and attitude information '?’. Studies show that
voluntary participants may differ from the general public in terms of behavior, attitude,
sociodemographic and level of health status such as being more educated, having higher income,

and being more sociable 27130,

3.4. CONCLUSION

We conducted the first cross-sectional study examining diabetes-related knowledge, self-
care management, acculturation and clinical outcomes in Arabic-speaking population with T2D
in Canada. Our study results show that despite good levels of knowledge and medication
adherence, Arabic-speaking individuals who have T2D had lower levels of self-care behaviours
in terms of adherence to diet, physical activity, self-monitoring of blood sugar, and higher
smoking rates. Furthermore, Arabic-speaking women with T2D have lower levels of physical
activity higher rates of obesity, and depressive symptoms whereas males have higher rates of
smoking. Our findings highlight the need for developing culturally-tailored interventions to
enhance diabetes knowledge, self-care behaviours, and health outcomes in Arabic-speaking

individuals with T2D in Edmonton.
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Appendix A Arabic version of the study survey
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Appendix B English version of the study survey

All answers are optional.

Diabetes History Questionnaire

In general, how do you feel about your health?

O Excellent O Very Good O Good O Fair

O Poor

In what year were you first diagnosed with diabetes?

How do you manage your diabetes? (Check all that apply to you)
U Diet

L1 Exercise

U Hypoglycemic pills

U Insulin

I Injectable non-insulin medicine (eg. liraglutide, exenatide)

During the past year, did you experience any severe symptoms of low blood sugar
requiring someone else to help you (e.g. fainting, loss of consciousness, or seizure)?

[ Yes [0 No O Not sure

Have you ever been told by a healthcare professional that you have any of these medical

problems?
(Choose all that apply to you)
O High blood pressure O Kidney problem

[] Heart attack ] Stroke
legs or foot ulcer

O High cholesterol or triglycerides O None of the above

O Eye Problem

O Blocked arteries in

O Other
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If other, please specify: - .......................

In the last year, how many times have you been to the emergency room? ..................

In the last year, how many times have you been admitted in hospital overnight?

Are you familiar with Canada’s food guide?
O Yes O No
If yes, do you follow Canada’s food guide?
Ol Yes I No
If yes, which language version of Canada's food guide do you use?

O English [ Arabic

What is your current smoking status?
O I am currently smoker
O I quit smoking

[ Never smoked

If you I quit smoking, how many years ago did you quit? ..................

Do you drink alcohol?
O Yes 0 No

If yes, what is the average number of drinks per week?
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Do any of the following of your family members have diabetes? (Check all that apply to
you)

LI Father

0 Mother

O Brother/Sister
[0 Grandparents
[ I don’t know

[0 None

When was the last time you had a dilated eye exam (when you had drops put in your eyes)
or had pictures taken of the back of your eye?

O Never

L] Less than 1 year ago
L1 1 to 2 years ago

L] More than 2 years ago

O I don’t know

Does your health care professional check your blood pressure at most of your diabetes-
related appointments?

O Yes O No O I don’t know
Do you see a dietician?

O Yes 0 No O I don’t know
If yes, how often do you see the dietician?
O Only seen my dietician once

0] 1-2 times per year
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L] 3 or more times per year

Do you see a diabetes educator?

[ Yes O No O I don’t know

If yes, how often do you see the diabetes educator?
00 Only seen my diabetes educator once
L] 1-2 times per year

0] 3 or more times per year
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Diabetes Knowledge

(1) The diabetes diet is:
(a) The way most Canadian people eat
(b) A healthy diet for most people
(c) Too high in carbohydrate for most people
(d) Too high in protein for most people

(2) Which of the following is highest in
carbohydrate

(a) Baked chicken

(b) Swiss cheese

(c) Baked potato

(d) Peanut butter

(3) Which of the following is highest in fat?
(a) Low fat (2%) milk
(b) Orange juice
(c) Corn
(d) Honey

(4) Which of the following is a “free food”?
(a) Any unsweetened food
(b) Any food that has “fat free” on the label
(c) Corn
(d) Any food that has less than 20 calories
per serving

(5) HbAlc is a measure of your average blood glucose
level for the past

(a) Day

(b) Week

(c) 6-12 weeks

(d) 6 months

(6) Which is the best method for home glucose
testing?

(a) Urine testing

(b) Blood testing

(c) Both are equally good

(7) What effect does unsweetened fruit juice have on
blood glucose?

(a) Lowers it

(b) Raises it

(c) Has no effect

(8) Which should not be used to treat low
blood glucose?

(a) 3 hard candies

(b) 1/2 cup orange juice

(c¢) 1 cup diet soda pop drink

(d) 1 cup skim milk

(9) For a person in good control, what effect does
exercise have on blood glucose?

(a) Lowers it
(b) Raises it
(c) Has no effect

(10) What effect will an infection most likely
have on blood glucose?

(a) Lowers it

(b) Raises it

(c) Has no effect
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(11) The best way to take care of your feet is to:
(a) Look at and wash them each day
(b) Massage them with alcohol each day
(c) Soak them for one hour each day
(d) Buy shoes a size larger than usual

(12) Eating foods lower in fat decreases your
risk for:

(a) Nerve disease

(b) Kidney disease

(c) Heart disease

(d) Eye disease

13) Numbness and tingling may be symptoms of:
(a) Kidney disease
(b) Nerve disease
(c) Eye disease
(d) Liver disease

14) Which of the following is usually not
associated with diabetes:

(a) Vision problems

(b) Kidney problems

(c) Nerve problems

(d) Lung problems

Please answer the following questions on diabetes knowledge. We are happy to give you the
answers after you finish the survey. This is for your reflection only.
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Diabetes Self Care

We would like to know about your diabetes self-care activities during the last seven days. If

you were sick during the past 7 days, please think back to the last 7 days that you were not
sick.

Diet

How many of the last SEVEN DAYS have you followed a healthful eating plan?

o | v [ 2 | 3 | 4 | 5 | 6 [ 1 |,
n

average, over the past month, how many DAYS PER WEEK have you followed you’re eating plan?

o [ v [ 2 [ 3 [ 4 | 5 [ 6 [ 71 |
On
how many of the last SEVEN DAYS did you eat five or more servings of fruits and vegetables?
o [ v [ 2 [ 3 [ 4 | 5 [ 6 [ 71 |
On
how many of the last SEVEN DAYS did you eat high fat foods such as red meat or full-fat dairy
products?
o | 1+ | 2 [ 3 | 4 | 5 | 6 | 7 |
On how many of the last SEVEN DAYS did you space carbohydrates evenly through the day?
o [ v [ 2 | 3 | 4 | 5 | 6 [ 71 |

Physical activity:

On how many of the last SEVEN DAYS did you participate in at least 30 minutes of physical
activity? (Total minutes of continuous activity, including walking).
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On how many of the last SEVEN DAYS did you participate in a specific exercise session (such
as swimming, walking, biking) other than what you do around the house or as part of your work?

o [ 1 [ 2 [ 3 | 4 [ 5 | 6 [ 7 |
Blood Sugar Testing

On how many of the last SEVEN DAYS did you test your blood sugar?

o | 1 | 2 | 3 | 4 | s | 6 | 71 on
how many of the last SEVEN DAYS did you test your blood sugar the number of times
recommended by your health care provider?

Lo | v [ 2 [ 3 | 4 [ 5 | 6 | 7
Foot Care:
On how many of the last SEVEN DAYS did you check your feet?
Lo [ 1 [ 2 [ 3 [ 4 [ 5 [ 6 [ 7
On how many of the last SEVEN DAYS did you inspect the inside of your shoes?
Lo | v [ 2 [ 3 [ 4 [ 5 | 6 [ 7 |
On

how many of the last SEVEN DAYS did you wash your feet?

On how many of the last SEVEN DAYS did you dry between your toes after washing?

Lo | 1 2 | 3 ] 4 | 5 T 6 | 1
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Mood

Over the last two weeks, how often have you been bothered by the following problems?

More than half

Not at all Several days the days Nearly every day
Little interest or pleasure in doing things 0 1 2 3
Feeling down, depressed, or hopeless 0 1 2 3
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Taking Medication

Yes | No
Do you sometimes forget to take your diabetes medications? O O
In the last two weeks, was any day when you did not take your diabetes O O
medication?
Have you ever stopped taking your medications or decrease the dose without | [ O
first warning your doctor because you felt worse when you took them?
When you travel or leave the house, do you sometimes forget to take your O O
medication?
Did you take your diabetes medication yesterday? O (]
When you feel your blood sugar is controlled, do you sometimes stop taking O (]
your medication?
Have you ever felt distressed for strictly following your diabetes treatment? O (]

How often do you have difficulty to remember taking all your diabetes medication?

0 Never
[0 Almost
[0 Sometimes

O Frequently

LI Always
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Sociodemographic data

We would like to ask more questions to better know you:
Are you?

O Male O Female O Prefer not to answer

What country were you born in?

What year did you move to Canada? ...............

What kind of food do you cook at home?
O Always-Arabic food

L] Mostly Arabic but sometimes mixed

L Equal Arabic and Canadian

L] Mostly Canadian

[J Always-Canadian food

At home, do you speak?

O Only English

O] Only Arabic

O Mostly English

L] Mostly Arabic

0] English and Arabic about equally
LI Another language:

If other language, what is it? ............

What is your current marital status?

[0 Never married

O Married / common-law

O Separated/ Divorced
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O Widowed

O Prefer not to answer

What is the highest level of education you have completed?
[J No formal schooling
[0 Completed grade school (grades 1-9)
[ O Completed high school
O Completed College or University
(1 O Completed Graduate education (Master or PhD)

What is your current employment status?
00 Homemaker
O] Full-time employee
Ll O Part-time employee
0101On disability
0 Retired
L0 Unemployed
10 Others; please specify:

What is your annual total household income?
O 1$<60,000

00 O $60,000 - $90,000
O 0> $90,000
0 Prefer not to answer

Are you interested in attending seminars on diabetes education?

O OYes O No

What language would you like these seminars to be in?
LI English Language
[J Arabic Language

[ Both
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Are you interested to participate in future research?

O OYes O No
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Appendix C Sociodemographic characteristics of participants stratified by type of food eaten at home

Characteristic Total Always Arabic  Mostly Arabic Other**
P-value
Mean = SD or n (%) (n=114) 56 (49.1) 48 (42.1) 10 (8.8)
Health status
Excellent/Very Good 28 (24.6) 11 (19.6) 13 (27.1) 4 (40.0)
Good 50 (43.9) 25 (44.6) 20 (41.7) 5(50.0) 0.467
Fair /Poor 36 (31.6) 20 (35.7) 15 (31.3) 1 (10.0)
Gender Female
44 (38.6) 24 (42.9) 17 (35.4) 3(30.0) 0.623
Age, years
57.6 £10.7 57.5+11.0 58.2+10.4 55.7+£11.2
20-44
10 (8.8) 6(10.7) 3(6.3) 1 (10.0) 0.798
45 — 64
72 (63.2) 32(57.1) 33 (68.8) 7 (70.0) 0.743
>65
32 (28.1) 18 (32.1) 12 (25.00) 2(20.0)
Marital status,
Married
98 (86.0) 48 (85.7) 41 (85.4) 9 (90.0)
Other*** 0.928
16 (14.0) 8(14.3) 7 (14.6) 1 (10.0)
Annual household income
<45,000 68(59.7) 42 (75.00) 20 (41.7) 6 (60.0) 0.003"
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Other#** 46 (40.4) 14 (25.00)
Employed 40 (35.1) 12 (21.4)

Level of Education

Less than high school 43 (37.7) 27 (48.2)

Completed high school 29 (25.4) 10 (17.9)

Postsecondary education 42 (36.8) 19 (33.9)
Duration in Canada (years) 23.9+17.5 18.1+16.8

The language spoken at home

Only Arabic

Mostly Arabic/Other 45 (39.5) 32 (57.1)

Only English/Mostly 38 (33.3) 17(30.4)
English/Both Language Equal 31 (27.2) 7(12.5)

28 (58.3)
23 (47.9)

13 (27.1)
15 (31.3)
20 (41.7)
29.7+15.6

11 (22.9)
18 (37.5)
19 (39.6)

4 (40.0)
5 (50.0)

3 (30.0)
4 (40.0)
3 (30.0)

28.0+£20.3

2 (20.0)
3 (30.0)
5 (50.0)

0.011*

0.163

0.002*

0.001"

* P value less than 0.05 is considered significant, **include: Single/Divorced/Widowed, ***include: > $ 45.000/Prefer not to answer/I don't know
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Appendix D Healthy behavior and clinical characteristics of participants stratified by type of food eaten at home

Characteristic Total Always Arabic  Mostly Arabic Other**
Mean = SD or n (%) (n=114) 56 (49.1) 48 (42.1) 10 (8.8) Frvalue
Family history of diabetes 82 (71.9) 39 (69.64) 35 (72.92) 8 (80.0) 0.782
Duration of diabetes by years 11.1+ 8.6 10.3+8.4 126 £9.2 8.1+53 0.193
<5 29 (25.4) 17 (30.4) 9(18.8) 3 (30.0) 0.289
5-10 36 (31.6) 17 (30.4) 14 (29.2) 5(50.0)
>10 49 (43.0) 22 (39.3) 25 (52.1) 2 (20.0)
Self-reported Diabetes Management
strategies
Diet 50 (43.9) 21(37.5) 22 (45.8) 7 (70.0) 0.152
Exercise 39 (34.2) 13 (23.2) 20 (41.7) 6 (60.0) 0.028*
Oral hypoglycemic medication 93 (81.6) 45 (80.4) 40 (83.3) 8 (80.0) 0.918
Insulin injection 33 (29.0) 20 (35.7) 11 (22.9) 2 (20.0) 0.289
Self-reported history of 14 (12.4) 8(14.3) 6 (12.5) 0 (0.0) 0.150
Hypoglycemia during last year
Self-reported Comorbidities
Hypertension 67 (58.8) 35 (62.5) 27 (56.3) 5(50.0) 0.682
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Characteristic Total Always Arabic  Mostly Arabic Other**

P-value
Mean = SD or n (%) (n=114) 56 (49.1) 48 (42.1) 10 (8.8)
Stroke 3(2.6) 1(1.8) 2(4.2) 0(0.0) 0.648
DVT 6(5.3) 354 3(6.3) 0(0.0) 0.722
Kidney Problem 14 (12.3) 8(14.3) 4 (8.3) 2(20.0) 0.483
Eye problem 23(20.2) 13(23.2) 7 (14.6) 3 (30.0) 0.396
Heart problem 20 (17.5) 13 (23.2) 6 (12.5) 1 (10.0) 0.289
High cholesterol 62 (54.4) 34 (60.7) 25 (52.1) 3(30.0) 0.182
Amputation 2(1.8) 1(1.8) 1(2.1) 0(0.0) 0.901
Familiar with Canada Food Guide 59(51.8) 21 ( 37.5) 30 (62.5) 7 (80.0) 0.017"
Following Canada Food Guide 26 (44.1) 11 (52.4) 11 (36.7) 4 (50.0) 0.504
Self-care clinical monitor
Retinopathy screening
Never 18 (15.8) 7(12.5) 8 (16.7) 3 (20.0) 0.147
Less than a year ago 78 (68.4) 44 (78.6) 29 (60.4) 5(50.0)
More than a year ago 18 (15.8) 5(8.9) 11 (22.9) 2 (20.0)
Blood Pressure check in the clinic 110 (96.5) 53 (94.6) 47 (97.9) 10 (100.0) 0.812
Follow up with diabete educator 20 (17.5) 9 (16.1) 7 (14.6) 4 (40.0) 0.145
Follow up with a dietitian 30 (26.3) 12 (21.4) 14 (29.2) 4 (40.0) 0.504

Chart review data (n=110)
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Characteristic Total Always Arabic  Mostly Arabic Other**

P-value
Mean = SD or n (%) (n=114) 56 (49.1) 48 (42.1) 10 (8.8)

HgbA1C (n=105) 75+1.6 7.6+1.8 75+1.5 70+1.5 0.612
Systolic blood pressure (n=107) 124.5+14.2 124.5+13.8 1243 £ 15.6 125.5+9.9 0.972
Diastolic blood pressure (n=107) 74.8+9.3 75.3+£89 73.4+10.0 78.9£6.1 0.212
Body Mass Index (n=77) 32.7 £6.3 31.0+6.9 34.6 +4.99 33.8+6.7 0.055"
Low-Density Lipoprotein (n=96) 22+0.8 2.1+0.8 22+0.8 21+1.0 0.916
High-Density Lipoprotein (n=99) 1.2+04 1.2+04 1.2+04 1.1£0.3 0.673
Triglyceride (n=99) 21+14 2.1+1.6 1.9+1.3 1.9+1.0 0.846
Albumin-Creatinine Ratio (n=91)

<2 Normal level 52 (57.1) 28 (63.6) 22 (55.0) 2 (28.6) 0.522

2-20 Microalbuminuria 32 (35.2) 13 (29.6) 15 (37.5) 4(57.1)

>20 over nephropathy 7(7.7) 3(6.8) 3(7.5) 1(14.3)
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Appendix E Behavioral and psychosocial characteristics of participants stratified by type of food eaten at home

Characteristic Total Always Arabic  Mostly Arabic Other**
P-value
Mean = SD or n (%) (n=114) 56 (49.1) 48 (42.1) 10 (8.8)
Diabetes knowledge Test (0 -14)
Poor (<7) 29 (25.4) 16 (28.6) 10 (20.8) 3 (30.0) 0.649
Average (7 to 11) 61 (53.5) 31(55.4) 26 (54.2) 4 (40.0)
Good (> 11) 24 (21.1) 9 (16.1) 12 (25.0) 3 (30.0)
Self-care management
General diet (0 to 7 days) 3.1+27 3.1+3.0 31+24 40+£2.8 0.581
Specific diet (0 to 7 days) 3.6+£2.0 35+2.1 39+1.9 3.1+£2.1 0.463
Self-monitoring of blood 25+24 3.0+£24 22423 1.9+£22 0.128
glucose (0-7 days)
Foot care (0 to 7 days)
48+1.5 49+1.6 48+1.5 47+ 1.1 0.950
Exercise (0 to 7 days)
2.1+2.6 20+£27 22+26 30+24 0.519
Medication Adherence score (0 to
8) N=103*
Low (<5
ow(=5) 27 (26.2) 17 (31.5) 7(17.1) 3 (37.5) 0.445
Medi 6to7
edium (6 to 7) 44 (42.7) 23 (42.6) 18 (43.9) 3 (37.5)
High (8)
32 (31.1) 14 (25.9) 16 (39.0) 2 (25.0)

Smoking Status
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Never smoked 61 (53.5)
Current Smoker 25 (21.9)
Quit Smoking 28 (24.6)

Depressive symptoms score (0-6)
Positive (3-6) 22 (19.3)
Negative(<3) 92 (80.7)

31 (55.4)
12 (21.4)
13 (23.2)

14 (25.0)
42 (75.0)

23 (47.9)
11(22.9)
14 (29.2)

7 (14.6)
41 (85.4)

7 (70.0)
2(20.0)
1 (10.0)

1(10.0)
9 (90.0)

0.701

0.300

* P value less than 0.05 is considered significant, **11 missing because they are only on life style management and they excluded from analysis
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Appendix F Sociodemographic characteristics of participants stratified by language spoken at home

Characteristic Total Only Arabic  Mostly Arabic Other**
Mean = SD or n (%) (n=114) 45 (39.5) 38 (33.3) 31 (27.2) Prvalue
Health status
Excellent/Very Good 28 (24.6) 8(17.8) 12 (31.6) 8(25.8) 0.467
Good 50 (43.9) 24 (53.3) 13 (34.2) 13 (41.9)
Fair /Poor 36 (31.6) 13 (28.9) 13 (34.2) 10 (32.3)
Gender Female 44 (38.6) 18 (40.0) 11 (29.0) 15 (48.4) 0.249
Age, years 57.6 +£10.7 60.3+ 11.4 56.3+94 55.2+10.6 0.079
20-44 10 (8.8) 2(4.4) 4 (10.5) 4 (12.9)
45 - 64 72 (63.2) 23 (51.D) 27 (71.1) 22 (71.0) 0.032*
>65 32 (28.1) 20 (44.4) 7(18.2) 5(16.1)
Marital status,
Married 98 (86.0) 38 (84.4) 33 (86.8) 27 (87.1) 0.931
Other*** 16 (14.0) 7 (15.6) 5(13.2) 4(12.9)
Annual household income
<45,000 68(59.7) 33 (73.3) 18 (47.4) 17 (54.8) 0.045*
Other**** 46 (40.4) 12 (26.7) 20 (52.6) 14 (45.2)
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Employed

Level of Education
Less than high school
Completed high school

Postsecondary education

Duration in Canada (years)

Food type cooked at home
Always Arabic
Mostly Arabic

Equall Arabic/Canadian-
Mostly Canadian

40 (35.1)

43 (37.7)
29 (25.4)
42 (36.8)

239+17.5

56 (49.1)

48 (42.1)
10 (8.8)

7 (15.6)

20 (44.4)
12 (26.7)
13 (28.9)

20.2 +18.2

32 (71.1)

11 (24.4)
2 (4.4)

17 (44.7)

12 (31.6)
8 (21.1)
18 (47.4)

21.5+15.0

17 (44.7)

18 (47.4)
3(7.9)

16 (51.6)

11 (35.5)
9 (29.1)
11 (35.5)

32.4+16.9

7(22.6)

19 (61.3)
5(16.1)

0.002*

0.499

0.005%*

0.001*

* P value less than 0.05 is considered significant, **include: Single/Divorced/Widowed, ***include: > $ 45.000/Prefer not to answer/I don't know
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Appendix G Healthy behavior and clinical characteristics of participants stratified by language spoken at home

Characteristic Total Only Arabic Z/Ir(:l:li)c’ Other** Povaluc
Mean = SD or n (%) (n=114) 45 (39.5) 38 (33.3) 31 (27.2)
Family history of diabetes 82 (71.9) 29 (64.4) 30(79.0) 23 (74.2) 0.324
Duration of diabetes by years 11.1+8.6 11.7+£9.2 10.5+8.2 10.9+8.4 0.825
<5 29 (25.4) 10 (22.2) 9(23.7) 10 (32.3) 0.711
5-10 36 (31.6) 15 (33.3) 14 (36.8) 7 (22.6)
>10 49 (43.0) 20 (44.4) 15 (39.5) 14 (45.2)
Self-reported Diabetes
Management strategies
Diet 50 (43.9) 14 (31.1) 22 (57.9) 14 (45.2) 0.049*
Exercise 39(34.2) 13 (28.9) 15 (39.5) 11 (35.5) 0.590
Oral hypoglycemic medication 93 (81.6) 38 (84.4) 30 (79.0) 25 (80.7) 0.803
Insulin injection 33 (28.95) 12 (26.7) 12 (31.6) 9(29.0) 0.886
Self-reported history of 14(12.4) 6 (13.3) 4 (10.8) 4 (12.9) 0.923
Hypoglycemia during last year
Self-reported Comorbidities
Hypertension 67 (58.8) 31 (68.9) 17 (44.7) 19 (61.3) 0.079
Stroke 3(2.6) 1(2.2) 1(2.6) 1(3.2) 0.965

123



Mostly

Characteristic Total Only Arabic Arabic Other** Povaluc
Mean + SD or n (%) (n=114) 45 (39.5) 38 (33.3) 31 (27.2)
DVT 6(5.3) 4(8.9) 1(2.6) 1(3.2) 0.373
Kidney Problem 14 (12.3) 3(6.7) 5(13.2) 6(19.4) 0.249
Eye problem 23(20.2) 8(17.8) 7(18.4) 8 (25.8) 0.656
Heart problem 20 (17.5) 13 (29.0) 2(5.3) 5(16.1) 0.018*
High cholesterol 62 (54.4) 23 (51.1) 20 (52.6) 19 (61.3) 0.658
Amputation 2(1.8) 0 (0.00) 0 (0.00) 2(6.5) 0.066
Retinopathy screening
Never 18 (15.8) 8(17.8) 5(13.2) 5(16.1) 0.541
Less than a year ago 78 (68.4) 33 (73.3) 26 (68.4) 19 (61.3)
More than a year ago 18 (15.8) 4(8.9) 7(18.4) 7 (22.6)
Blood Pressure check in the clinic 110 (96.5) 44 (97.8) 37(97.4) 29 (93.6) 0.310
Familiar with Canada Food Guide 59 (51.8) 21 (46.7) 17 (44.7) 21 (67.7) 0.111
Following Canada Food Guide 26 (44.1) 10 (47.6) 9(52.9) 7 (33.3) 0.442
Follow up with diabetes educator 20 (17.5) 5(11.1) 6 (15.8) 9(29.0) 0.123
Follow up with a dietitian 30 (26.3) 11 (24.4) 8 (21.1) 11 (35.5) 0.294
Chart review data (n=110)
HgbA1C (n=105) 75+1.6 75+1.5 7.7+2.0 73+1.3 0.528
Systolic blood pressure (n=107) 124.5+14.2 127.8£13.7 121.8 + 14.7 1232+ 14.1 0.153
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Mostly

Characteristic Total Only Arabic . Other**
Arabic P-value
+ 9 = . .
Mean = SD or n (%) (n=114) 45 (39.5) 38 (33.3) 31 (27.2)
Diastolic blood pressure (n=107) 74.8+£9.3 74.6 £9.8 752+8.2 74.6 £10.1 0.953
Body Mass Index (n=77) 327 £6.3 333+7.0 31.8£5.8 333+6.3 0.597
Low-Density Lipoprotein (n=96) 2.2+0.8 1.9+0.7 23+09 2.1+1.0 0.158
High-Density Lipoprotein (n=99) 1.2+04 1.2+04 1.1+04 1.2+0.5 0.739
Triglyceride (n=99) 20+14 2.1+1.9 1.7+0.8 22+1.5 0.355
Albumin-Creatinine Ratio
=91
(0=1) 52 (57.1) 20 (55.6) 19 (63.3) 13 (52.0) 0.794
<2 (Normal level)
32 (35.2) 14 (38.9 8 (26.7) 10 (40.0)
2-20 (Microalbuminuria)
7(7.7) 2 (5.6) 3(10.0) 2 (8.0)

>20 (over nephropathy)

* P value less than 0.05 is considered significant
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Appendix H Behavioral and psychosocial characteristics of participants stratified by language spoken at home

Characteristic Total Only Arabic Mostly Arabic Other**
Mean £ SD or n (%) (n=114) 45 (39.5) 38 (33.3) 31(27.2) Prvalue
Diabetes knowledge Test (0 to
14)
Poor (<7) 29 (25.4) 11 (24.4) 14 (36.8) 4(12.9) 0.144
Average (7 to 11) 61 (53.5) 27 (60.0) 16 (42.1) 18 (58.1)
Good (>11) 24 (21.1) 7 (15.6) 8 (21.1) 9(29.0)
Self-care management
General diet (0 to 7 days) 3.1+27 25+28 37+£2.6 34+27 0.122
Specific diet (0 to 7 days) 3.6+£2.0 33+1.7 3.7£2.1 40+23 0.392
Self-monitoring of blood 25+24 25+ 23 2.7+ 2.5 23425 0.773
glucose (0-7 days)
Foot care (0 to 7 days) 48+1.5 48+1.6 49+1.5 48+1.5 0.887
Exercise (0 to 7 days) 2.1£2.6 1.9+£25 22+2.6 24+29 0.665
Medication Adherence score (0
to 8) N=103*
Low =5) 27 (26.2) 11 (26.2) 7(23.3) 5(23.8) 0.851
Medium (6 to 7) 44 (42.7) 20 (47.6) 10 (33.3) 10 (47.6)
High () 32 (31.1) 11 (26.2) 13 (43.3) 6 (28.6)
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Smoking Status
Never smoked
Current Smoker

Quit smoking

Depressive symptoms score (0-
6)

Positive (3-6)

Negative(<3)

61 (53.5)
25(21.9)
28 (24.6)

22 (19.3)
92 (80.7)

23 (51.1)
12(26.7)
10(22.2)

10 (22.2)
35(77.8)

18 (47.4)
7 (18.4)
13 (34.2)

5(13.2)
29 (87.9)

20 (64.5)
6 (19.4)
5(16.1)

7 (22.6)
20 (80.0)

0.377

0.501

* P value less than 0.05 is considered significant, **11 missing because they are only on life style management and they excluded from analysis
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Appendix I Sociodemographic characteristics of participants stratified by duration in Canada
Characteristic Total <10 years 10-19 Years >20 years
P-value
Mean = SD or n (%) (n=114) 31 (27.09) 23 (20.18) 60 (52.63)
Health status
Excellent/Very Good 28 (24.6) 6 (19.4) 9(39.1) 13 (21.7) 0.319
Good 50 (43.9) 15 (48.4) 10 (43.5) 25 (41.7)
Fair /Poor 36 (31.6) 10 (32.3) 4(17.4) 22 (36.7)
Gender Female 44 (38.6) 13 (41.9) 10 (43.5) 21 (35.00) 0.703
Age, years 57.6+10.7 544 +10.8 51.1+7.6 61.8+9.97 0.000"
20 - 44 10 (8.8) 309.7) 6(26.1) 1(6.7) 0.000%*
45 - 64 72 (63.2) 22 (70.97) 16 (69.6) 34 (56.7)
>65 32 (28.1) 6(19.4) 1(4.4) 25 (41.7)
Marital status,
Married 98 (86.0) 27 (87.1) 18 (78.3) 53 (88.3) 0.486
Other ** 16 (14.0) 4 (12.9) 5(21.7) 7(11.7)
Annual household income
<$ 45,000 68(59.7) 24 (77.4) 11 (47.8) 33 (55.00) 0.051°
Other *** 46 (40.4) 7 (22.6) 12 (52.2) 27 (45.00)
Employed 40 (35.1) 8(25.8) 13 (56.5) 19 (31.7) 0.047*
Level of Education
Less than high school 43 (37.7) 13 (41.9) 3 (13.0) 27 (45.00) 0.010%*
Completed high school 29 (25.4) 3(09.7) 9 (39.1) 17 (28.3)
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Post-secondary education
The language spoken at home

Only Arabic

Mostly Arabic/Other****

Only English/Other*****
Food type cooked at home

Always Arabic

Mostly Arabic

Equall Arabic/Canadian-
Mostly

Canadian

42 (36.8)

45 (39.5)
38 (33.3)
31 (27.2)

56 (49.1)
48 (42.1)
10 (8.8)

15 (48.4)

18 (58.1)
9 (29.0)
4(12.9)

24 (77.4)
5(16.1)
2(6.5)

11 (47.8)

7 (30.4)
11 (47.8)
5(21.7)

10 (43.5)
10 (43.5)
3 (13.0)

16 (26.7)

20 (33.3)
18 (30.0)
22 (36.7)

22(36.7)
33(55.0)
5(8.3)

0.038"

0.004*

* P value less than 0.05 is considered significant, **include: Single/Divorced/Widowed, ***include: > $ 45.000/Prefer not to answer/I don't know
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Appendix J Healthy behavior and clinical characteristics of participants stratified by duration in Canada

Characteristic Total p-value
<10 years 10-19 years >20 years
Mean = SD or n (%) (n=114)
Family history of diabetes 82 (71.9) 23 (74.3) 18 (78.3) 41 (68.3) 0.631
Duration of diabetes by years 11.1+ 8.6 6.8+4.4 82+5.6 14.4+9.8 0.000"
<5 29 (254) 12 (38.7) 7(30.4) 10 (16.7) 0.001"
5-10 36 (31.6) 13 (41.9) 10 (43.5) 13(21.7)
>10 49 (43.0) 6 (19.4) 6 (26.1) 37 (61.7)
Self-reported Diabetes
Management strategies
Diet 50 (43.9) 14(45.2) 11(47.8) 25 (41.7) 0.867
Exercise 39 (34.2) 11 (35.5) 11 (47.8) 17 (28.3) 0.242
Oral hypoglycemic 93 (81.6) 25 (80.7) 19 (82.6) 49 (81.7) 0.983
medication
Insulin injection 33 (29.0) 10 (32.3) 6 (26.1) 17 (28.3) 0.875
Self-reported history of 14 (12.4) 309.7 3(13.0) 8 (13.6) 0.776
Hypoglycemia during last year
Self-reported Comorbidities
Hypertension 67 (58.8) 18 (58.1) 12 (52.2) 37 (61.7) 0.731
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Characteristic Total p-value
<10 years 10-19 years >20 years
Mean = SD or n (%) (n=114)
Cerebrovascular disease 3(2.6) 0 (0.0) 0(0.0) 3(5.0) 0.250
DVT 6(5.3) 2 (6.5) 0(0.0) 4 (6.7) 0.449
Kidney Problem 14 (12.3) 309.7 2(8.7) 9 (15.0) 0.644
Eye problem 23(20.2) 8(25.8) 3(13.0) 12 (20.0) 0.512
Heart problem 20 (17.5) 6 (19.4) 3 (13.0) 11 (18.3) 0.811
Hyperlipidemia 62 (54.4) 17 (54.8) 10 (43.5) 35(58.3) 0.477
Amputation 2(1.8) 0 (0.0) 0 (0.00) 2(3.3) 0.400
Familiar with Canada Food 59(51.8) 10 (32.3) 13(56.5) 36 (60.0) 0.038*
Guide
Following Canada Food Guide 26 (44.1) 5(50.0) 5(38.5) 16 (44.4) 0.856
Self-care clinical monitor
Blood Pressure check in the 110 (96.5) 28 (90.3) 23 (100.0) 59 (98.3) 0.250
clinic
Retinopathy screening
Never 18 (15.8) 8(25.8) 4 (17.4) 6 (10.0) 0.343
Less than a year ago 78 (68.4) 20 (64.5) 15 (65.2) 43 (71.7)
More than a year ago 18 (15.8) 3(9.7) 4(17.4) 11 (18.3)
Follow up with diabete 20 (17.5) 309.7) 3 (13.0) 14 (23.3) 0.219
educator
Follow up with a dietitian 30 (26.3) 8(25.8) 8 (34.8) 14 (23.3) 0.743
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Characteristic Total p-value
<10 years 10-19 years >20 years
Mean = SD or n (%) (n=114)
Chart review data (n=110)
HgbA1C (n=105) 75+1.6 79+2.0 7.6+1.8 73+1.3 0.394
Systolic blood pressure 124.5+14.2 125.8+17.8 123.1+12.2 1244+ 13.1 0.804
(n=107)
Diastolic blood pressure 74.8+9.3 74.6 £ 8.4 76.8+9.3 74.1£9.8 0.526
(n=107)
Body Mass Index (n=77) 32.7 £6.3 341+6.9 29.1+6.3 33.5+5.7 0.026"
Low-Density Lipoprotein 22+0.8 24+09 24+0.8 1.9+£0.8 0.037*
(n=96)
High-Density Lipoprotein 1.2+04 1.1£04 1.2+0.3 1.2+04 0.468
(n=99)
Albumin-Creatinine Ratio
n=91
( ) 52(57.1) 18 (75.0) 10 (55.6) 24 (49.0) 0.139
<2 Normal level
32 (35.2) 4 (16.7) 8 (44.4) 20 (40.8)
2-20 Microalbuminuria
7(1.7) 2(8.3) 0( 0.0) 5(10.2)

>20 over nephropathy

* P value less than 0.05 is considered significant
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Appendix K Behavioral and psychosocial characteristics of participants stratified by duration in Canada

Characteristic Total <10 vears 10-19 Years >20 years
y P-value
Mean = SD or n (%) (n=114) 22 (27.09) 23 (20.18) 60 (52.63)
Diabetes knowledge Test (0 -
14
) 29 (25.4) 8(25.8) 9 (39.1) 12 (20.0) 0.316
Poor (<7)
61 (53.5) 15 (48.4) 9 (39.1) 37 (61.7)
A 7 to 11
verage (7to 11) 24 (21.1) 8 (25.8) 5 (21.7) 11(18.3)
Good (> 11)
Self-care management
General diet (0 to 7 days) 3.1+2.7 29+3.1 29+2.6 34+£26 0.681
Specific diet (0 to 7 days) 3620 28+ 1.7 45+1.9 3.7+2.1 0.011
Self-monitoring of blood 25+2.4 2.6+23 1.9+£22 2.8+2.4 0.301
glucose (0-7 days)
Foot care (0 to 7 days) 48+1.5 44+1.6 49+1.5 51+1.5 0.102
Exercise (0 to 7 days) 2.1+£2.6 1.7£25 24+2.6 23+2.7 0.539
Medication Adherence score (0
to 8) N=103*
Low (5
oW (<3) 27 (26.2) 11 (37.9) 5 (25.0) 11 (20.4) 0.175
Medi 6to7
edium (6 to 7) 44 (42.7) 13 (44.8) 10 (50.0) 21(38.9)
High (8
igh (8) 32 (31.1) 5(17.2) 5 (25.0) 22 (40.7)
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Smoking Status

Never smoke 61 (53.5)
Current Smoker 25 (21.9)
Quit Smoking 28 (24.6)

Depressive symptoms score (0-

6) 22 (19.3)

Positive (3-6) 92 (80.7)

Negative(<3)

18 (58.1)
8 (25.8)
5(16.1)

6 (19.4)
25 (80.7)

13 (56.5)
2(8.7)
8 (34.8)

5(21.7)
18 (78.3)

30 (50.0)
15 (25.0)
15 (25.0)

11 (18.3)
49 (81.7)

0.344

0.940

* P value less than 0.05 is considered significant, **11 missing because they are only on life style management and they excluded from analysis

134



Appendix L Recruitment Posters (Arabic and English versions)

e English Version

r
UNIVERSITY OF ALBERTA \_)
¥ FACULTY OF MEDICINE & DENTISTRY

Department of Medicine

We are looking for Arabic
speaking diabetes patients to
participate in a research study!

CINSTITUTE

Title: Diabetes knowledge, self-care behaviors and metabolic control
in the Arabic speaking population with type 2 diabetes in Edmonton.

To participate you must:

- Be an Edmonton resident

- Have diabetes (type 2)

- Speak Arabic as a first language
- Be at least 18 years of age

Our study will involve:

- Completing a survey in a 20 minute in-person or phone interview

— .
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e Arabic Version

Q UNIVERSITY OF ALBERTA O
7 FACULTY OF MEDICINE & DENTISTRY

Alberta Digbetes
Department of Medicine INSTITUTE
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Appendix M Information Letter (Arabic and English versions)

¢ English Version

Dr. Roseanne Yeung, MD, FRCPC, MPH
DMISION OF ENDOCRINCLOGY
University of Alberta

11350 B3 Aue MW
AB TG 2G3
B0-402-5159

Fax TED-4E2-0444

Diabetes knowledge, self-care behaviors, and metabolic control in the Arabic speaking population with
type 2 diabetes in Edmonton

Information letter

Research/Study Coordinator:
Principal Investigator:

Why am I being asked to take part in this research study?

You have been diagnosed with type 2 diabetes (T2D) and are a member of the Arabic speaking community
living i Edmenton. Before you decide to participate in this study, one of the researchers will go over this form
with vou. You are encouraged to ask questions if vou feel amything needs to be made clearer. You will be
given a copy of your signed consent and this letter for vour records.

The reason for deoing the study:

Type 2 diabetes is a lifelong disease that affects the way vour body handles sugar in your blood. Type 2 diabetes
13 more commen in Arabic countries, but little is known about type 2 diabetes in Arab-speaking population. Qur
rezearch team at the University of Alberta iz seeking vour help to leamn more about type 2 diabetes in your
community. We are comparing the Arabic speaking to the general diabetes population in Alberta regarding
diabetes manazement. In addition, we will vse data collected from your medical records and link thiz with your
rezponses in the interview.

This study 13 a part of Dr. Asda Belag’s Master degree in Medicine in the Department of Medicine at University
of Alberta We will provide you with our research results or send you a report if vou wish.

What will I be asked to do?

We ask that you participate in around-20 minutes face-to-face or phone interview as you prefer. The interview
includes 5 sections on:

1. Diabetes history

2. Diabetes knowledge
3. Mood

4. Belf-care and lifestyle
5. Medications

£

Version: August 15, 2017
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Dr. Rose Yeung -2 - March 2017

We also ask you to provide written consent that will allow us to access your medical records for review where
we will collect information on your blood pressure, hemoglobin hi le, weight, height, TDL/ HDL cholesterol,
triglycerides, and urine protein levels.

The benefits and the risks and discomforts:

By participating in thiz study, you may learn more about your diabetes and we will work with your doctor to
improve care to other Arabic speaking with type 2 diabetes. Each participant well receive a $10 CAD gift card
for participating in this study. Participants who enroll in the study but chose to withdraw before completing the
face-to-face or phone mterview will not recetve the gift card incentive. By participating in this study and
completing an interview, participants will be directly helping researchers understand the knowledge of diabetes
amongst Arabic speaking people in Edmonton

It 1s not possible to know all the risles that may happen in a study, but we have taken all reasonable safeguards to
minimize any known risks. Your participation i3 completely your choice and you do not have to answer any
guestions that you feel uncomfortable answering. We ask that you try to complete as much of the mterview
guestions as you can.

Do I have to take part in the study?

You will be able to withdraw from the study at any time, if you decide that you do not want to be part of this
study and have changed your mind, please contact us. In addition, your care will not be affected by participating
in this study. We will ask if you would also like to have the information you provided to us removed as well, in
which case we will destroy it

Confidentiality:

During the study, we will be collecting data about you including vour personal information and yvour health
information. We will do everything we can to make sure that this data is kept private. No data relating to this
study that includes your name will be released outside of the researcher’s office or published by the researchers.
All information collected will be stored in a secure location at the University of Alberta and only the researchers
on the study team will have access to this information. In the unlikely event of a breach of privacy, we will contact
yvou immediately. The data will be held a minimum of J vears prior to destruction. By signing this consent form
Vou are saving it is okay for the study team to collect, use and disclose information about vou from vour personal
health records as described above.

If you have guestions:
If vou have any questions or concern about the research now or later, please contact

If you have any questions regarding your rights as a research participant, you may contact the Health
Research Ethics Board at 780-492-2615.
This office has no affiliztion with the study investigators
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Arabic Version

Dr. Roseanne Yeung, MD, FRCPC, MPH
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Appendix N Consent Form

English version

Dr. Roseanne Yeung. MID, FRAP, MPH

D] UNIVERSITY OF DIVISION OF ENDOCRINOLOGY

@ ALBERTA e e
bth Elr, CSE 11350 82 Awe MW

Edmonton AB TaG 262
Phone: TE0-482-5158
Fax TE0-402-0444

CONSENT

Study Title: Diabetes knowledge, self-care behaviors, and metabolic control in the Arabic speaking
population with tvpe 2 diabetes in Edmonton

Study Coordinator: D Phone Number:
Principal Investigator: Phone Number:

Do vou understand that vou have been asked to be in a research study?
Have you read and received a copv of the attached Information Sheet?
Do vou understand the benefits and rizls involved in taling part in this research studv?

Have you had an cpportunity to ask questions and dizcuss this study?

0D oo o of
O oo o oE

Do vou understand that yvou are free to leave the study at any tyme,
withont having to give a reason and without affecting vour future medical care?

Has the 1zsue of confidentiality been explained to vou?

Do vou understand who will have access to your study renokbds
ngluding vour personal and medical records?

Do vou want the investioators to inform vour family doctor that vou age O O
icipating in this research study? If so, give his'her name

For zafety reasons, we will inform vou and vour family doctor 1f vou require medical attention even if yvou have
checlked that vou do not want us to inform vour family doctor that vou are participating in this research study

Who explained this study to vou?

By signing this consent form vou are saving if is okay for the study feam to collect, use and disclose information
about vou from vour personal health records ar described above

I agree to take part in this study:

Signature of Fesearch Participant

Printed Name Date
Signature of Witness

I believe that the person signing thiz form understands what iz involved in the study and voluntarily agrees to
participate.

Signature of Investigator or Designee Date

[For office use only] Interview format preference: Face-to-faceld  PhoneO

THE INFORMATION SHEET MUST BE ATTACHED TO THIS CONSENT FOERM AND A COPY
GIVEN TO THE RESEARCH PARTIC
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e Arabic version

UNIVERSITY OF Dr. Roseanne Yeung, MD, FRAP, MPH

DASION OF ENDOCRINGLOGY

: ALBER [A 611350 53
EEEE Bith BF, CSE 11350 53 Ave NV
Edmanton AB TAG 263

Phone: TE0-402-5158
Fax: TEO-402-0444
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|[Fnr office use only] Intariew format prefarence: Faca-to-faca[] Phone[d |

142



Appendix O Consent for Release of Contact Information (Arabic and English
versions)

e English version

Dr. Rioseanne Yeung, MO, FRAF, MPH

~ Un

Dih B, GSE 1

Consent for Release of Contact Information

Study Title: Diabetes knowledge, self-care behaviors, and metabolic control in the Arabic
speaking population with type 2 diabetes in Edmonton

Investigators:
Dr. Phone Number:
Dr. Phone Number:

Study Summary:

We are researchers from the Department of Medicine, University of Alberta conducting clinical
research on type 2 diabetes in the Arabic spealing population to assess diabetes kmowledge and
self-care behaviors, and the relationship to metabolic control. In this study, we are going to azk
you questions about your medical history and diabetes lmowledge and management. One of our
research assistants will interview you face-to-face. this interview will take 20 minutes to
complete the survey

Completing this form is voluntary and only allows the research team to contact you.

CONEENT:

By signing this consent, I give permission to my health care provider (family physician, ete) to
release my contact information to the study team listed above for the purposes of providing me
with more information about participating in the study.

Consent can be withdrawn at any time by contacting the health care provider obtaining this
consent.

Patient Name:

Phone number:

Patient Signhature: Drate:
FPerson chiaining consent:
MName: Signature:

Date:
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Arabic version

Dr. Roseanne Yeung, MD, FRAP, MPH
DMVISION OF ENDOCRINCLOGY
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Appendix P Chart review form

Cr. Roseanne Yeung
CRASION OF EM

Chart Review form

Diabetes knowledge, self-care behaviors, and metabolic control in the Arabic speaking
population with type 2 diabetes in Edmonton

Survey ID:

Date: (Month/day) 2017

Please record most recent values:

Measure Result Please record date if
measured before
2017
{month/day/year)
Blood pressure (mmHg)
Body weight Clbs
Ckas
Height CFeet/inches
Jcm

HbATcC (%)

LDL (mmol/L)

Triglyceride (mmal/L)

HDL (mmaoliL)

Urine albumin: creatinine
(ma/mmeol)

Study Contact: Dr. Aida Belag
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