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Abstract
DIABETES AND PHYSICAL ACTIVITY AMONG SAUDI WOMEN
Zainab Alyousef, Ph.D.
The University of Texas at Arlington, 2021

Supervising Professor: Dr. Donelle Barnes

Given the fact that Saudi women with DM have more obesity but lower levels of
physical activity compared to men, and have additional cultural barriers to physical activity, new
interventions are needed. Home-based interventions would be ideal as the women would not
need to rely on transportation to a gymnasium or park for exercise. Although, home-based
interventions are relatively low-cost, for both the patient and the healthcare system, no studies
were found in which researchers tested an exercise intervention in Saudi women with DM
delivered at home using the Internet. The purpose of this proposed study will be to evaluate the
effectiveness of a home-based, internet-delivered exercise intervention to decrease fasting
plasma glucose (FPG) and body mass index (BMI), and to increase level of physical activity in
Saudi women with DM. A one-group pretest-posttest design was used in this study. A
convenience sample of 20 participants was recruited from three PHC centers located in Qatif
city. FPG, BMI, and level of physical activity were collected at baseline and eight weeks post
intervention. There was a significant increase in participants’ steps from pre to post-test, #19) =
-2.21,p=10.04, M =5010.82 (SD =2905.01) to 5980.3 (SD = 2022.47) respectively. Also,
results indicated a significant decline in FPG and BMI from pre to post-test, [#(19) =9.63, p <
0.001, M =140.35 (SD = 16.13) to 135.7 (SD = 16.23)], [#19) = 8.26, p < 0.001 M =33.42 (SD

=2.44) to 32.84 (SD = 2.49)], respectively. Findings from this study highlight the value of



increasing the levels of physical activity of Saudi women with DM. Further studies with larger

sample sizes are needed to evaluate the effectiveness of physical activity programs.
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Chapter I
INTRODUCTION
Chronic diseases, particularly type 2 diabetes mellitus (DM), are becoming serious health

problems worldwide. Globally, DM is expected to be the 7" leading cause of death by 2030
(World Health Organization [WHO], 2018a). In 2016, an estimated 1.6 million deaths were
associated with DM (WHO, 2018b). This chapter includes a discussion of the background and
significance of the problem of DM, and the theoretical framework that will be utilized in a
proposed study. It will also include a discussion of the statement of the purpose, questions, and

assumptions of the theoretical framework.

Background and Significance of Diabetes

DM is a chronic disease characterized by high blood glucose (BG) levels (WHO, 2018b).
It is correlated with a glycated hemoglobin (HbAic) > 6.5 %, a fasting plasma glucose (FPG) >
126 mg/dL, a two-hour plasma glucose > 200 mg/dL, or a random plasma glucose > 200 mg/dL
in people with classic symptoms of high sugar crisis (American Diabetes Association [ADA],
2017b).

The incidence of DM has been linked to non-modifiable (genetic) and modifiable
(environmental) risk factors (Colberg et al., 2010). Although the incidence of DM can be
attributed to non-modifiable factors such as family history (Bianco et al., 2013), nearly 80%
rising in the prevalence of DM is attributed to the modifiable risk factors (WHO, 2015). The
modifiable risk factors include obesity, physical inactivity, and unhealthy dietary habits (WHO,
2015).

Although DM is incurable, researchers continue to affirm that to prevent or delay the

onset of DM complications, maintaining optimal levels of BG, lipids, and blood pressure is
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fundamental (ADA, 2017b). To maintain diabetic patients’ health and reduce the risk of diabetes
complications, health care providers should customize the treatment plan to each person.
Typically, DM treatment plan involves a pharmacological therapy and lifestyle modifications,
including healthy diet and physical activity (ADA, 2017b).

Physical activity has been identified as “any bodily movement produced by skeletal
muscles that requires energy expenditure” (WHO, 2018c, para. 1). It is the cornerstone of
managing DM (Colberg et al., 2010). The term exercise refers to planned, structured, and
repetitive movement (WHO, 2018b). For optimal health outcomes, individuals with DM should
engage in at least 150 minutes per week of moderate or higher intensity exercise (Colberg et al.,
2010). Engaging in regular physical activity has been associated with various positive health
outcomes in people with DM such as improvement in HbAc (Sung & Bae, 2012), quality of life
(Myers et al., 2013), and cardiometabolic profile (Cugusi et al., 2015).

Although regular physical activity has many benefits, particularly for adults with DM, a
striking prevalence of physical inactivity has been reported among women with DM in Saudi
Arabia (SA). According to Bahirji et al. (2016), about 71.3% of women in SA are physically
inactive or engage in less than an hour per week of planned physical activity. The previous study
highlighted the need for an intervention to increase the level of physical activity, particularly
among Saudi women with DM. Further studies of Saudi women can help to advance the quality
of nursing care as well as improve diabetic outcomes in SA.

Globally, the number of diabetic adults over 18 years old has increased dramatically
from 4.7% in 1980 to 8.5% in 2014 (WHO, 2018b). In 2017, there were 3.8 million reported
cases of diabetes in SA (International Diabetes Federation [IDF], 2019). According to the IDF

(2013), SA is ranked in the top 10 countries worldwide for the prevalence of DM.
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Uncontrolled DM can have devastating effects on individuals. It can lead to chronic
complications such as DKD, diabetic retinopathy, diabetic neuropathy, coronary artery disease,
peripheral arterial disease, and stroke (Fowler, 2008; 2011).

Description of the Theory: Health Promotion Model

In the early 1980s, Pender (1982) originally developed the initial version of the health
promotion model (HPM) based on the theoretical perspective of two health behavioral theories:
expectancy value theory and social cognitive theory. Expectancy value theory describes
perceived benefits of action (Pender et al., 2001). The more people perceive the value of their
goals, the more likely they are to work to achieve them (Peterson & Bredow, 2013). Social
cognitive theory describes perceived self-efficacy. The greater the levels of self-efficacy people
possess, the greater the likelihood that they will be committed to the given behavior (Bandura,
1993).

The HPM serves as “a guide for exploration of the complex biopsychosocial processes
that motivate individuals to engage in health behaviors directed toward the enhancement of
health” (Pender, 1996, p. 51). It comprises two fundamental categories of influencing factors
and a third category of behavior outcomes (Pender et al., 2001; Illustrated in Figure 1). The first
category, individual characteristics and experiences, refers to the distinctive individual traits and
experiences that influence peoples’ prospective behaviors. This category consists of prior
behaviors and personal factors. The second category in this model is the behavior-specific
cognitions and affect. This category has been classified as the major motivational significance
for health promotion behavior (Pender et al., 2001). It consists of a set of concepts that are
proposed to predict individuals’ health promoting behaviors, which are perceived benefits of

action, perceived barriers to action, perceived self-efficacy, activity related affect, interpersonal
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influences, and situational influences. The third category is the behavioral outcome. Behavioral
outcome consists of three concepts; commitment to a plan of action, immediate competing

demands and preferences, and health promotion behavior, that is, the desired outcome (Pender et

al., 2001).

INDIVIDUAL BEHAVIOR-SPECIFIC BEHAVIORAL
CHARACTERISTICS COGNITIONS QUTCOME
AND EXPERIENCES AND AFFECT

PERCEIVED
BENEFITS
OF ACTION
PERCEIVED
BARRIERS
TO ACTION IMMEDIATE COMPETING
DEMANDS
T (low control)
PRIOR AND PREFERENCES
RELATED PERCEIVED (high controf)
BEHAVIOR SELF-EFFICACY
ACTIVITY-RELATED
AFFECT
PERSONAL COMMITMENT HEALTH
FACTORS TOA PROMOTING
Biological INTERPERSONAL PLAN OF ACTION BEHAVIOR
Psychological INFLUENCES
Socio-cuftural (Family, Peers,
Providers); Norms,
Support, Models
SITUATIONAL
INFLUENCES
Options
Demand Characteristics
Aesthetics

Revised Health Promotion Model
Figure 1: Health Promotion Model (Pender et al., 2001)
Health Promotion Model Main Concepts
The HPM consists of eleven concepts, which are proposed to predict people’s health

promotion behaviors. Below are definitions of each concept identified within this model.
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Prior related behavior. Prior related behavior accounts for the previous occurrences of
the targeted behavior or any similar behavior (Pender et al., 2001). The habit formation of the
previously performed activity motivates the person to resume that activity (Pender et al., 2001).
For instance, a person who previously participated in a sport is more likely to resume the same
activity.

Personal factors. Personal factors refer to the biologic, psychologic, and sociocultural
factors that may influence the likelihood of undertaking health promoting behavior (Pender et al.,
2001). Personal factors involve variables such as age, gender, and socioeconomic status
(Galloway, 2003). These factors can increase or decrease the likelihood of action. For example,
the more an individual’s income increases, the more likely he or she is to utilize preventive
services (Galloway, 2003).

Perceived benefits of action. Perceived benefits of action is defined as the individual’s
belief about the affirmative result of a health promoting behavior (Peterson & Bredow, 2013).
For example, a diabetic person’s beliefs about the importance of exercise in lowering his or her
elevated BG will motivate him or her to participate in exercise regimens.

Perceived barriers to action. Perceived barriers to action refers to the individuals’
beliefs about obstacles they encounter when attempting to carry out a health promoting behavior,
such as beliefs about the expense and difficulty of a specific action (Peterson & Bredow, 2013).
The more barriers to health promoting behavior a person perceives, the less likely he or she is to
carry out that behavior. For example, a person who believes that he or she does not have enough
time to exercise will not commit to an exercise regimen because of this belief.

Perceived self-efficacy. Self-efficacy refers to people beliefs about their own ability to

perform a certain activity (Bandura, 1993). A person does not need to possess a particular skill
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to undertake a certain health behavior; rather, he or she needs to believe in his or her own
abilities (Pender et al., 2001). For instance, as a smoker’s sense of self-efficacy increases, there
is a greater likelihood that the individual will quit smoking. However, overestimation or
underestimation of one’s abilities is not efficient (Pender et al., 2006). The most efficient
efficacy judgment is the one that slightly exceeds a person’s current capabilities (Pender et al.,
2006).

Activity related affect. Activity related affect refers to the positive or negative personal
emotions that occur in association with health promoting behavior (Pender et al., 2001). For
instance, enjoyment is a positive emotion that motivates the health behavior (Motl et al., 2001),
while fear is a negative emotion that interferes with the behavior (Pender et al., 2001). An
example that illustrates this concept would be a person who experiences enjoyment associated
with physical activity. This person would be more likely to repeat and maintain the activity than
the person who experiences fear.

Interpersonal influences. Interpersonal influences refer to personal perceptions
pertaining to the behaviors, values, and attitudes of others (Peterson & Bredow, 2013). Family,
peers, and healthcare providers are the main sources of interpersonal influence, which involve
expectations of significant others, social support, and modeling (Pender et al., 2001). A typical
example of this concept would be a diabetic person whose peers provide emotional support and
participate in exercise regimens in solidarity with the person. Consequently, the peers provide
the motivation for the person to remain engaged in the exercise regimens.

Situational influences. Situational influences refer to personal beliefs pertaining to the
given environmental contexts (Pender et al., 2001). A person’s perceptions about the

environment can include beliefs about available options, demand characteristics, and aesthetic
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features (Pender et al., 2001). Situational factors may affect the health promoting behaviors. For
example, losing weight will be more challenging for a person who has only high-fat food options
available (Galloway, 2003), and quitting smoking may be easier for a person working for an
employer that has a no smoking policy (Pender et al., 2001). These situational influences can
both motivate and demotivate people to display certain behaviors.

Commitment to a plan of action. Commitment to a plan of action refers to the state of
being obligated to carry out a health promoting behavior whereby an individual set a time and
place to carry out the planned behavior with a companion or alone (Peterson & Bredow, 2013).
For example, a person has a commitment to exercise if he or she sets a specific time and place to
exercise in his or her daily schedule.

Immediate competing demands or preferences. Immediate competing demands or
preferences refer to the occurrences of distracting thoughts prior to a person’s carrying out a
planned behavior (Peterson & Bredow, 2013). Competing demands include life commitments
such as work and family responsibilities, while competing preferences are related to attractive
activities such as shopping (Pender et al., 2001). Both immediate competing demands and
preferences may interfere with an individual’s planned health promoting behavior (Peterson &
Bredow, 2013). For example, a person may respond to competing preferences by driving to the
shopping mall instead of the recreation center because the person prefers shopping over exercise
(Pender et al., 2001). This example illustrates how competing demands interfere with a planned
behavior.

Health-promoting behavior. Health promoting behavior is the desired outcome in the
HPM (Pender et al., 2001). It refers to the activities that people perform consistently as a central

part of their lifestyles such as physical activity, healthy eating, and development of social support



18

system (Pender, 1982). As a result of the commitment to a health promoting behavior, a person

can experience improved health, functional ability, and quality of life (Pender et al., 2006). For

example, a recently diagnosed diabetic person who commits to healthy diet and regular physical

activity can decrease the likelihood of developing diabetes complications, thus, improving his or

her health outcomes.

The Relationships between the Concepts: Propositions

Pender’s HPM is based on several theoretical propositions (Pender et al., 2001). Below

are the statements that are derived from the model and highlight the relationship between the

concepts:

Prior related behavior is positively associated with perceived benefits and
negatively associated with perceived barriers to action.

Prior related behavior is positively associated with self-efficacy and activity
related affect.

Personal factors including biological factors are negatively associated with health
promoting behavior.

Personal factors including psychological and sociocultural factors are positively
associated with health promoting behavior.

Perceived benefits to action and self-efficacy are positively associated with
commitment to a plan of action and health promoting behavior.

Perceived barriers to action is negatively associated with commitment to a plan of
action and health promoting behavior.

Perceived self-efficacy is negatively associated with perceived barriers to action.
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e Positive affect toward a behavior is positively associated with perceived self-
efficacy, commitment to a plan of action and health promoting behavior.

e Interpersonal influences including high levels of expectation of significant others,
social support, and modeling are positively associated with commitment to a plan
of action and health promoting behavior.

e Positive situational influences on health promotion behavior are positively
associated with commitment to a plan of action and health promoting behavior.

e Commitment to a plan of action is positively associated with health promoting
behavior.

e Immediate competing demands and preferences are negatively associated with
commitment to a plan of action and health promoting behavior (Pender et al.,
2001).

Application to The Proposed Study

Lari, Tahmasebi, and Noroozi (2017) have supported the effectiveness of utilizing
Pender’s HPM to explain health promoting behaviors of persons with chronic illnesses such as
diabetes. Lari et al. (2017) conducted a randomized control trial (RCT) in Iran to identify the
effectiveness of an electronic education program on physical activity in patients with DM. A
total of 80 eligible participants were recruited and assigned to a control (n=40) or an intervention
group (n =40). The inclusion criteria were ability to read and write, no diabetic foot ulcers, and
diagnosed with diabetes for one or more years previously (Lari et al., 2017).

The content of the education program was based on the HPM. Participants in the
intervention group were given an educational compact disc (CD) that included chapters about the

benefits and barriers of physical activity, and step-by-step physical activity trainings that
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gradually increased in intensity over a 3-month period. Family and friends of the participants
were also given another educational CD. The study outcomes measures were assessed at
baseline, two weeks, and three weeks after the program (Lari et al., 2017).

A total of 76 participants (n = 40 intervention group and n = 36 in control group)
completed the study. The intervention program was significantly associated with higher
perceived self-efficacy (p < 0.001), health status (p = 0.032), benefits (p < 0.001), friends support
(p <0.001), and lower perceived of barrier of physical activity (p < 0.001; Lari et al., 2017).
Also, there was a significant difference in average of metabolic equivalent of task in the
intervention group compared to the control group (p < 0.001). The program positively changed
participants’ beliefs, consequently, promoting their health behaviors (Lari et al., 2017). The
results of the study are consistent with the HPM in that perceived self-efficacy, benefits, barriers,

and the presence of social support influence the health promotion behavior (Pender et al., 2006).

Statement of the Purpose

The purpose of this proposed study will be to evaluate the effectiveness of a home-based,
internet-delivered exercise intervention to decrease fasting plasma glucose and body mass index,
and to increase level of physical activity in Saudi women with DM.

The proposed study will use the HPM as theoretical framework for the purpose of
promoting physical activity and, consequently, health outcomes in Saudi women with DM. A
home-based physical activity program will be designed and evaluated. The concepts of
perceived self-efficacy, barriers to action, and health promotion behavior will be measured (See

Figure 2).



21

Behavioral Specific
Cognitions Factors:

Behavioral Outcome
Factor:

Figure 2: Health Promotion Model Concepts

The activity related affect in the HPM explains that the more individuals expect positive
outcomes of an activity, the more the likely they are to engage in that activity (Pender et al.,
2006). It also can directly provoke the person to sustain the activity, and can indirectly result in
self-efficacy and a commitment to an action plan (Pender et al., 2006). As mentioned
previously, physical activity generates various positive health outcomes for adults with diabetes
(Cugusi et al., 2015; Myers et al., 2013; Sung & Bae, 2012). Thus, the researcher hopes that
participants who engage in the proposed home-based physical activity program will sustain that
activity over time as a result of its positive outcomes. Based on the HPM, the researcher also
expects that participants in the program will have higher levels of perceived self-efficacy and
lower perceived barriers of physical activity.

Statement of Question

What is the effect of a home-based, internet-delivered exercise intervention on fasting

plasma glucose, body mass index, and level of physical activity among Saudi women with DM?
Assumptions

1. Saudi women with DM have the potential to engage in regular physical activity.
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2. A majority of Saudi women have access to a smart phone or portable electronic

device that can access the internet.

3. Saudi women are more likely to engage in a physical activity program that can be

done at home, due to cultural factors of transportation and women’s roles in society.

4. Saudi women are more likely to engage in a home-based physical activity program

due to cultural restriction of outdoor clothing.

Chapter Summary

In conclusion, uncontrolled DM can have devastating impacts on an individual’s health
outcomes. Diabetes can lead to serious health problems such as DKD, diabetic retinopathy,
diabetic neuropathy, coronary artery disease, peripheral arterial disease, and stroke (Fowler,
2008; 2011). Typical treatment plan for DM involves a pharmacological therapy and lifestyle
modifications, including healthy diet and physical activity (ADA, 2017b). Engaging in regular
physical activity has been associated with improvement in BG, thus, improving diabetes
outcomes (Cugusi et al., 2015; Myers et al., 2013; Sung & Bae, 2012). Based on the research
perfomed to date, there is a great need for a home-based exercise intervention to improve the
level of physical activity among Saudi women with diabetic. The purpose of this proposed
study will be to evaluate the effectiveness of a home-based, internet delivered exercise
intervention to decrease FPG and BMI, and to increase level of physical activity in Saudi women

with DM.
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Chapter II
CRITICAL REVIEW OF RELEVANT LITERATURE
This chapter includes a discussion of the relevant literature of the problem of DM. It
will also include a discussion of the recommended treatment for DM and the future physical

activity DM research for Saudi women.

Prevalence of DM

In SA, there has been a dramatic increase in the prevalence of DM mainly due to rapid
urbanization and industrialization that led people to adopt unhealthy lifestyles (Sherif & Sumpio,
2015). SA is ranked in the top 10 countries worldwide for the prevalence of DM, currently at
23.9% (IDF, 2013). The estimated prevalence of DM in Saudi women, aged 18 years and older,
is as high as 11.4%, compared to 12.1% in Saudi men (Bahijri et al., 2016). Although the
prevalence of diabetes is higher in Saudi men than women, women are 7.38 times more likely to
have poor glycemic control than men (Mokabel et al., 2017). In addition, Saudi women often
tend to be physically inactive. Researchers reported a prevalence of physical inactivity as high
as 72.9% in women compared to 60.1% in men (Al-Zalabani et al., 2015).

In the SA population, the prevalence of DM increased with age. Bahrji et al. (2016)
investigated the effect of age and sex on the prevalence of DM in the Saudi population. It was
estimated that almost half of people aged > 50 years had DM, whereas less than the half of
people aged < 50 years had DM (Bahrji et al., 2016).

Complications of DM
Microvascular Complications
Uncontrolled DM can have devastating effects on individuals. Diabetes complications

can be classified as microvascular and macrovascular (Fowler, 2011). Individuals with DM with
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long duration of diabetes and poor glycemic control have higher risk of developing
microvascular complications, including DKD, diabetic retinopathy, and diabetic neuropathy
(Fowler, 2011). DKD is one of the most serious lifelong complications that can lead to
premature death (Afkarian et al., 2013). It is characterized by an estimated glomerular filtration
rate of < 60ml/min/1.73 m? (Tuttle et al., 2014).

Higher levels of HbA . are strongly associated with the development of DKD (Bash et
al., 2008). HbA . values of 6% -7%, 7% -8%, and greater than 8% are associated with
developing DKD 1.4 (95% ClIs: 0.97-1.91), 2.5 (1.70-3.66), and 3.7(2.76-4.90) times,
respectively, compared to HbA . values of less than 6% (p < 0.001; Bash et al., 2008). This
supports the importance of controlling HbA ¢ in people with DM.

Diabetic retinopathy is characterized by damaged blood vessels in the retina and can lead
to loss of vision (ADA, 2017a; Fowler, 2011; National Eye Institute, 2015). Diabetic retinopathy
is a very common condition among adults with DM; the estimated prevalence of retinopathy
among Saudi patients with DM is as high as 14% (Alaboud et al., 2016).

Individuals with DM can also develop DN as a result of poor glycemic control (Pop-
Busui et al., 2017). DN is a nerve damage disorder that can affect any organ system (NIDDK,
2013). In SA, researchers have estimated the prevalence of DN among patients with DM to be
as high as 5.6% (Alaboud et al., 2016). DN can be painful and thus negatively affect peoples’
quality of life (Singh et al., 2014). It is a risk factor for amputation of the lower extremities
(Jeon et al., 2016).

Most adults with DM can reduce their risk of microvascular diseases through achieving

optimal glycemic control (Skyler et al., 2009). The American Diabetic Association has
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highlighted the importance of maintaining optimal glycemic control (HbAic < 7%) for reducing
the risk of developing microvascular complications among DM patients (Skyler et al., 2009).
Macrovascular Complications

Diabetes macrovascular complications include coronary artery disease, peripheral arterial
disease, and stroke (Fowler, 2008; Shah et al., 2015). Researchers have found that individuals
with DM have a higher risk of developing peripheral arterial disease, ischemic stroke, stable
angina, heart failure, and non-fatal myocardial infarction (hazard ratios of 2.98, 1.72, 1.62, and
1.56 with 95% Cls [2.76-3.22],[1.52-1.95], [1.49-1.77], [1.42-1.67], and [1.42-1.67],
respectively) compared to individuals without DM (Shah et al., 2015). In addition to glycemic
control, maintaining optimal cardiometabolic parameters can reduce the risk of macrovascular
complications (Chawla et al., 2016).
Diabetes Economic Burden

Diabetes imposes a heavy economic burden on the Saudi healthcare system. In 2010, the
estimated medical expenditures for people with DM were ten times higher than that of people
without DM (83,686 vs. $380; Alhowaish, 2013).
DM and its Risk Factors

The incidence of DM has been linked to non-modifiable (genetic) and modifiable
(behavioral and environmental) risk factors (Colberg et al., 2010). Although the incidence of
DM can be attributed to non-modifiable factors such as family history (Bianco et al., 2013),
nearly 80% of the rise in the prevalence of DM is attributed to modifiable risk factors (WHO,
2015). These modifiable risk factors include obesity, physical inactivity, and unhealthy dietary

habits (WHO, 2015).
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Obesity

Obesity among adults is characterized by a body mass index (BMI) of 30 kg/m? or higher
(WHO, 2018d). High BMI is strongly associated with the risk of developing DM (Ganz et al.,
2014). Individuals who are overweight or obese are 1.5-5 times as likely to develop DM than
those with normal BMI (Ganz et al., 2014). In SA, the estimated prevalence of obesity in
women is 33.5% compared to 24.1% in men (Memish et al., 2014).

Physical Inactivity

Individuals who are physically inactive are more likely to develop DM (WHO, 2015).
According to Joseph et al. (2016), diabetes risk is lower in individuals who are engaging in brisk
or striding walking pace (> 4mph) compared to those with none or causal walking pace (< 2mph;
HR 0.67; 95% CI: 0.54-0.84). In the European Region, it is estimated that physical inactivity
contributes to 7% of the prevalence of DM (WHO, 2015).

In SA, researchers reported a prevalence of physical inactivity as high as 72.9% in
women compared to 60.1% in men (Al-Zalabani et al., 2015). The high prevalence of physical
inactivity among Saudi women could be attributed to several factors including the scarcity of
women’s exercise facilities (Samara et al., 2015). In addition, Saudi women are more likely to
adopt a sedentary lifestyle due to cultural limitations. In SA, women cannot drive themselves to
parks or gyms; they are required to have men drive them everywhere. When women are in
public, they are expected to wear an Abayah, which is a full-length robe, that makes it difficult
for women to engage in different kinds of outdoor exercise. Walking is a convenient form of
outdoor exercise, but most Saudi Arabian neighborhoods lack safe sidewalks. Recently, a man
lost his life while exercising in one of the major streets in Qatif city, SA. In another

neighborhood, a girl was walking on the street when a car hit her, causing severe injuries. Due
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to recent changes in SA law, SA women are starting to drive, but this is a new cultural
phenomena that has not yet affected physical activity in women with DM.
Unhealthy Eating Habits

Unhealthy eating habits have been associated with an increased risk of developing DM
(WHO, 2015). Mohamed et al. (2013) found that approximately 59.9% of diabetic Saudis
consumed three meals per day, 53.1% did not use sugar, 69.8% used artificial sweetener, 81.5%
did not eat adequate fruits and vegetables, 12% did not include any fruits and vegetables in their
meals, 48.6% ate dates, and 78.8% did not adhere to dietitian visits (Mohamed et al., 2013.
There were no significant differences in dietary habits between males and females. The results
of this study indicate that Saudi adults with DM have unhealthy dietary practices (Mohamed et
al., 2013).
Recommended Treatment for DM

Although DM is incurable, researchers continue to affirm that to prevent or delay the
onset of DM complications, maintaining optimal levels of BG, lipids, and blood pressure is
fundamental (ADA, 2017b). For most nonpregnant adults with diabetes, the recommended
glycemic goals are HbAic < 7%, FPG range between 80 — 130 mg/dL, and not more than 180
mg/dL 1 -2 hrs. after meals (ADA, 2018). To achieve these goals, health care providers should
customize the treatment plan to each patient. Typically, DM treatment plans involve
pharmacological therapy and lifestyle modifications, including a healthy diet and physical
activity (ADA, 2017b). Indeed, it is important that a treatment plan produces a clinically
significant reduction in the HbAic. Researchers have concluded that a 0.3% reduction in the

HbA ¢ is considered to be clinically significant (Cradock et al., 2017).
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Pharmacological Therapy

Metformin monotherapy is the initial pharmacological therapy for DM patients unless the
patient’s HbAic is > 9%. In that case, the healthcare provider should consider dual or triple
therapy (ADA, 2017b). Metformin is an antihyperglycemic drug used to lower BG
concentration in DM individuals who are overweight or obese and with normal kidney function
(Song, 2016). It is one of the safest antihyperglycemic drugs. The main effect of metformin is
that it reduces the hepatic glucose production and improves the peripheral insulin sensitivity
without increasing insulin production. It thus does not cause hypoglycemia (Song, 2016). The
maximum approved dose of metformin for diabetic patients is 2.5 g (35 mg/Kg) per day (He &
Wondisford, 2015).
Healthy Diet

A healthy diet is an important component of diabetes management to promote healthy
outcomes (ADA, 2017b). Researchers have evaluated the effectiveness of different dietary
approaches on diabetic patients’ health outcomes (Andrews et al., 2011; Coppell et al., 2010).
Results from RCTs of dietary programs have demonstrated significant improvement in both
HbA c and BMI, but not in cardiovascular status, in patients with DM (Andrews et al., 2011;
Coppell et al., 2010).

Andrews et al. (2011), in England, and Coppell et al. (2010), in New Zealand, conducted
RCTs to evaluate the effectiveness of dietary interventions on glycemic control in patients with
DM. The samples sizes were 593 and 94 participants respectively (Andrews et al. 2011; Coppell
et al., 2010). Andrews et al. (2011) inclusion criteria were adults aged 30-80 years who were
diagnosed with DM within five to eight months of the beginning of the study with HbAic < 10.

On the other hand, in Coppell et al.'s (2010) study, the participants were from various ethnic
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backgrounds, less than 70 years old, and had persistent poor glycemic control (HbAic >7.0%)
despite taking prescribed oral hypoglycemic medications. They also had at least had two of the
following conditions: obesity or overweight, hypertension, or dyslipidemia.

In Andrews’ et al. (2011) intervention program, initially participants in the intensive diet
intervention group met with a dietitian for an hour of individualized diet education and goal
setting. This was followed by a 30-minute session, every three months for 12 months, and
participants attended 30-minute appointments every six weeks held by the study nurses to
reinforce the dietary advice and goal setting. Similarly, in the Coppell et al. (2010) intervention
program, the participants received a total of seven dietary education sessions with the study
dietitian. Both interventions focused on consuming appropriate food quantities and choosing
foods with low sugar that are also low in calorie and fat content (Andrews et al., 2011; Coppell et
al., 2010).

In the Andrews et al. (2011) study, following six months of intervention, there was a
significant decrease in the mean of HbAc in the diet group (-0.28%, 95% CI -0.46 to -0.10; p =
0.005) compared to the usual care group. At 12 months, the differences in the HbAc remained
the same. Similarly, in the Coppell et al. (2010) study, following six months of intervention,
there was significant weight reduction (-1.3 kg; p = 0.032), decreased BMI (-0.5; p = 0.026),
HbAc (-0.4%; p = 0.007), decreased waist circumference (-1.6 cm; p = 0.005), decreased
saturated fat (1.9% total energy; p = 0.006), and increased protein (1.6% total energy; p = 0.045)
in the intervention compared to the control group.

The previous interventions could be applied to health care settings in SA with some
limitations. The numbers of sessions required is a reasonable amount and would not be overly

inconvenient for patients. Because Saudi Arabia’s government offers free healthcare services for
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Saudi citizens (Almalki et al., 2011), there would be no expenditure to the participants for either
program; however, these programs might be costly for the government to implement. The most
convenient place to implement these programs in SA would be the primary care centers located
in each neighborhood, but most of these centers do not have dietitians. The SA Ministry of
Health would need to establish new policies and hire and train more dietitians to implement such
programs.
Physical Activity

Physical activity is the cornerstone of managing DM due to its positive impact on insulin
sensitivity (Balkau et al., 2008; Colberg et al., 2010). Researchers have demonstrated that
engaging in regular physical activity is associated with various positive health outcomes in
people with DM, such as improvement in biochemical parameters including HbAc (Sanghani et
al., 2013; Vaishali et al., 2012) and cardiometabolic parameters (Cugusi et al., 2015; Vaishali et
al., 2012). For optimal health outcomes, individuals with DM should engage in at least 150
minutes per week of moderate or higher intensity aerobic exercise (Colberg et al., 2010).

Aerobic exercises include walking briskly, jogging, dancing, swimming, biking, climbing
stairs at work, and playing sports such as tennis, basketball, soccer or racquetball (AHA, 2018).
Intensity of physical activity is “the rate at which the activity is being performed or the
magnitude of the effort required to perform an activity or exercise” (WHO, 2019, para.1). A
metabolic equivalent of task (MET) is a unit used to express the intensity of physical activity. It
is defined as the proportion of a person’s rate of consumed energy during an activity to the
person’s rate of consumed energy while at rest (USDHHS., 2018). Moderate intensity exercise
is defined as activities that involve a moderate amount of energy expenditure that leads to

increased heart rate, approximately 3-6 METs (WHO, 2019). Walking at 3.0 miles per hour
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(mph) consumes up to 3.5 METs of energy, thus it represents a moderate-intensity activity
(USDHHS, 2018).

Programs supervised by trainers. In India, Sanghani et al. (2013) and Vaishali et al.
(2012) conducted RCTs aimed to examine the impact of exercise programs on biochemical and
cardiometabolic parameters among individuals with DM. Sample sizes were 279 and 57
participants respectively. Both studies included male or female participants who were physically
inactive. In addition, Sanghani et al. (2013) inclusion criteria were that participants were age 30-
60 years old, had been diagnosed with DM within one year, and had HbAic > 6.5%, whereas the
Vaishali et al. (2012) inclusion criteria were that participants were age 60 years and older,
diagnosed with DM for more than 15 years, and had at least one of the cardio-metabolic risk
factors: impaired FPG, prehypertension, overweight, or high cholesterol.

The Sanghani et al. (2013) intervention consisted of individualized and planned aerobic
and resistance exercise supervised by a professional trainer and physiotherapist, meeting at a
gymnasium. Participants were required to perform 45 minutes of exercise six times per week for
six months. On the other hand, the Vaishali et al. (2012) intervention consisted of 12 weeks of
individualized and supervised sequences of yoga sessions, including poses (asanas) and
breathing techniques (pranayama). The yoga sessions took place at a hospital. Each session
lasted for 40-60 minutes six times per week.

Following six months of structured activity, there was significant mean decline in the
HbA |, in the intervention compared to the control group (p = 0.030; Sanghani et al.’s (2013).
However, there were no significant differences in blood pressure, total cholesterol, high-density
lipoprotein, and low-density lipoprotein within or between the groups. On the other hand, in

Vaishali et al.’s (2012) yoga program, following 12 weeks of intervention, there were significant
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mean declines in HbAc (from 10.28% to 9.12%), FPG level (from 163.45 mg/dl to 115.62
mg/dl), total cholesterol (from 234.45 mg/dl to 200.25 mg/dl), triglycerides (from 169.74 mg/dl
to 151.14 mg/dl), and low density lipoprotein (from 152.18 mg/dl to 131.14 mg/dl) and an
increase in high density lipoprotein (from 35.85 mg/dl to 41.70 mg/dl) in the yoga group
compared to the control group (p < 0.05). The decreases in HbAc in both of these studies are
clinically significant when considering that a decrease in HbAc of between 0.3% and 0.5% is
considered to be clinically meaningful (Cradock et al., 2017).

The previous interventions have some limitations if applied in SA. Although both
programs could be offered for free to participants, engaging in an exercise program six times per
week might not be convenient for most Saudi women. Most of the women in SA have other
commitments with their husbands, children, and household work; thus, it might be difficult for
them to participate in such an intensive program. In addition, these programs require a
professional trainer and physiotherapists to supervise the exercise. The primary care centers in
SA lack the equipment and staff necessary for this function; therefore, implementing such
programs would be costly for the government.

Programs using home visits. A home-based exercise program would not require
participants to attend supervised sessions. For example, a researcher in Turkey evaluated the
effectiveness of a home-visitation program on exercise behavior in women with DM (Sekerci,
2017). A total of 63 women aged 20-49 years were recruited by convenience sampling and
assigned to either an intervention or a control group. The program involved seven home visits at
one-month intervals over a six-month period by a research nurse. The researcher created an
exercise habit-gaining guide that provided the participants with more knowledge about exercise.

The guide also provided the participants with information about when and how to exercise and
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different types of exercise (Sekerci, 2017). The educational and counseling content of the
program emphasized establishing and implementing individualized exercise plans. Following
six months of the intervention, there were significantly greater improvements in participants’
exercise knowledge, exercise self-efficacy, exercise duration, fasting glucose (0.33%), and non-
fasting glucose (0.12%), and reduction in HbAic (0.16%) in the intervention compared to control
group (p < 0.05; Sekerci, 2017).

The previous intervention has some limitations. Although the result reflected statistically
significant decreases in the HbAc, 0.16% decrease is not considered clinically significant
(Cradock et al., 2017). In addition, home visitation programs might make Saudi women
uncomfortable due to their conservative culture.

Internet-based Exercise Programs

Another category of intervention would be online or technology-based programs. For
example, Akinci et al. (2018), in Turkey, conducted a RCT to compare the effects of Internet
based exercise with supervised exercise group on glycemic control, lipid profile, body
composition, functional capacity, physical activity levels, and quality of life in diabetic adults.
The sample size was 65 participants (47 women/18 men). Inclusion criteria were adults aged 40-
65 years who were diagnosed with DM for at least one year, had HbA 1c values between 6.5% to
11%, ability to walk for 420m in a six-minute walking test, had access to high speed Internet
connection, and spoke Turkish language (Akinci et al., 2018).

In the Internet based exercise group, participants were provided with exercise online
videos involving aerobic and resistance exercises. Participants were required to attend three days
of exercise sessions per week for eight weeks. There were significant improvements in the

HbAc (-0.91%, -0.8%; p = 0.003), FPG (-35.4, -39.45; p = 0.009), number of steps (1258.05,
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1298.67; p = 0.02), six minute walking distance (30.5, 29.32; p = 0.01), waist circumferences (-
5.64, -4.23; p = 0.006), hip circumferences (-1.31, -2.7; p = 0.01), and quality of life in the
Internet based exercise and supervised exercise groups, respectively, compared to control group.
However, only the Internet based exercise group had significant improvement in the lipid profile
(p = 0.2; Akinci et al., 2018).

The previous intervention could be applied in S.A. with relatively few limitations. S.A.
has begun using social networking applications, such as WhatsApp messenger in their official
settings. For example, schools inform parents of children’s absences through WhatsApp. Since
most people have smartphones and most homes are outfitted with broadband, high speed
Internet, an internet-based exercise intervention would be convenient and accessible to the
majority of adults with DM.

Future Physical Activity DM Research for SA Women

Given the fact that women in SA with DM have more obesity but lower levels of physical
activity compared to men, and have additional cultural barriers to physical activity, new
interventions are needed. Home-based interventions would be ideal as the women would not
need to rely on transportation to a gymnasium or park for exercise. Home-based interventions
would also be relatively low-cost, for both the patient and the SA healthcare system.
Technology could be used in the home, such as an exercise DVD or an online exercise program
(e.g. YouTube video) that could be accessed by computer or smartphone.

No studies were found in which researchers tested an exercise intervention in Saudi
women with DM delivered at home using the Internet. The purpose of this proposed study will
be to evaluate the effectiveness of a home-based, internet-delivered exercise intervention to

decrease FPG and BMI, and to increase level of physical activity in Saudi women with DM.
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Using WhatsApp, a YouTube link will be sent to the participants. The YouTube video will
contain different types of aerobic exercise. Participants will be required to attend five days of
exercise sessions per week for 12 weeks. Each exercise session should last at least 30
minutes. The study investigator will conduct a motivational phone call every other week

to encourage adherence to the intervention.

Chapter Summary

A striking prevalence of physical inactivity has been reported among women with DM
in S.A. According to Bahirji et al. (2016), about 71.3% of women in SA are physically inactive
or engage in less than an hour per week of planned physical activity. According to the research
that has been performed to date, there is a great need to evaluate the effectiveness of a home-
based exercise intervention among Saudi women with DM. No studies were found in which
researchers tested an exercise intervention in Saudi women with DM delivered at home using the
Internet. The purpose of this proposed study will be to evaluate the effectiveness of a home-
based, internet-delivered exercise intervention to decrease FPG and BMI, and to increase level of

physical activity in Saudi women with DM.
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Chapter III
METHODS AND PROCEDURES

This chapter includes a discussion of the methods that was applied in this study.
Research design, identification of sample, description of setting, measurement methods,
procedure, ethical consideration, data analysis, and delimitation are presented. The purpose of
this proposed study was to evaluate the effectiveness of a home-based, internet-delivered
exercise intervention to decrease FPG and BMI, and to increase level of physical activity in
Saudi women with DM.

Research Design

This was a pilot feasibility study of an exercise intervention in Saudi women with DM.
The purpose of this study was to evaluate the feasibility of a home-based, internet-delivered
exercise intervention in Saudi women with DM. A one-group pretest-posttest design was used to
address the research question (Gliner et al., 2017). The main reason this was a feasibility study
with a small sample was that we did not know how Saudi women would react to this technology-
centered intervention at home. Pilot studies are useful in assessing the feasibility and
acceptability of an intervention (Grove et al., 2016). To our knowledge, there had not been a
study among diabetic Saudi women in which a technology-centered intervention was applied.
Since the participants responded positively to the intervention, it can be replicated with a fully
powered sample in the future.

Upon recruitment, participants were measured (pre-test), and again after week 8 (post-
test). The independent variable was the home-based, internet-delivered exercise intervention.
The dependent variables were physical activity, FPG, body mass index (BMI), and the

participant's opinion of the intervention's efficacy.
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Identification of Sample

Because this was a pilot intervention, there was a one-group convenience sample of 20
women. Findings from this study will assist the PI in calculating the sample size needed to find
significance in future studies.
Inclusion Criteria

The inclusion criteria for this study were self-identified Saudi females, above 18 years of
age, diagnosed with DM, who had a computer or smart phone device that could access the
internet at home. The exclusion criterion, by self-report, was the presence of any diseases or
physical limitations that would have prevented simple, at home physical activity, such as
uncontrolled hypertension, unstable retinopathy, foot or ankle injury, or lack of feeling in their
feet (neuropathy).
Data Collection

Data was collected before the 8-week intervention, including demographic data, height,
weight, FPG, and level of physical activity. After the 8 weeks, data collection included repeating
the baseline data and opinions of the exercise intervention (See Appendix A)
Power and Sample Size Considerations

Statistical power for evaluation of this study’s objectives was calculated using the
software package, G*Power version 3.1.9.4 (Faul et al., 2009). This pilot study enrolled 20
participants. The alpha level used for this analysis was a < 0.05. The power analysis revealed
the statistical power for this study was 0.14 for detecting a small effect, 0.56 for detecting a
medium effect, and 0.92 for the detection of large effect. The power analysis test revealed that

there was adequate power at the large effect size level, but less than adequate statistical power at
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the medium and small effect size level. The following table displays the statistical power based
on possible effect sizes with an N of 20.

Table 1: Effect Size and Statistical Power for N=20

Effect Size | Small Medium Large
Cohen’s d, 20 .30 40 .50 .60 .70 .80
Statistical

14 25 .39 .56 72 .84 92
Power (1-b)

Measurement Methods
Demographic Data

The demographic variables were age, marital status, and level of education (See
Appendix B).

Physical Activity

Physical activity was measured using a step counter tool. Steps have been identified as
“a basic unit of locomotion and provides an easy metric of ambulation” (USDHHS, 2018, p.
111). Setting a target of 10,000 steps per day is one way of promoting individuals’ health
(USDHHS, 2018). In this study, the smartphone application StepsApp was used to measure step
counts as a reflection of physical activity (See Appendix C).

Presset et al. (2018) compared the accuracy of the Apple iPhone application, RUN, and
the mechanical pedometer, YAM, with the treadmill data. Inclusion criteria were adults without
walking difficulties, chronic diseases, acute disease, prosthesis, or electronic medical devices
(Presset et al., 2018). Participants were required to wear the iPhone at 3 different positions (belt,

arm, jacket), and the pedometer at the waist. In addition, participants were asked to walk on a



39

treadmill at different speeds (2, 4 and 6 km/h). Each walking session lasted for 4 minutes and 50
seconds. The number of steps acquired by RUN application was more accurate than the YAM
pedometer at 2 km/h (p < 0.05) and at 4 km/h (p = 0.03), compared to the treadmill data. The
step counting of RUN application was more accurate when the iPhone was strapped to the arm
(Presset et al., 2018).
Fasting Plasma Glucose

The FPG was measured using the Accu-Chek Performa BG test system (See Appendix D).
Kermani et al. (2017) evaluated the performance of Accu-Chek test system against the laboratory
technique, a standard measurement of BG. There was a positive correlation between the Accu-
check system and the standard measurement of BG (r = 0.876, p < 0.001). The result indicated
acceptable accuracy of the Accu-Chek test system (Kermani et al., 2017).
Anthropometric Parameters

Body weight and height were measured with a Detecto mechanical scale (439 Eye-Level
Beam Scale with Height Rod). The calibration procedure of this scale includes moving the
screw shaped metal on the left until the needle on the right side of scale is in the middle position.
The calibration procedure was done once a day. BMI was calculated by the following equation:
BMI = Body weight in kilograms? / Height in meters 2. See Table 2 for
Opinion of the Efficacy of the Intervention
Since this was a new intervention that had not been tested, at the end of the eight weeks

the participants were asked some open-ended questions about their opinion of the intervention
(See measures in Appendix E). In order to refine this intervention, or design new ones,
researchers need to know the opinion of typical Saudi woman with DM (See Table 2 for the Key

Variables Conceptual and Operational definition, and Level of Measurement).
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Table 2: Key Variables Conceptual and Operational Definition, and Level of Measurement

Variable Conceptual definition Operational definition Level of Measurement
Physical activity The use of muscles and ~ StepsApp (smartphone  Ratio
energy to move the application)
body (WHO, 2018c)
FPG A blood test which Accu-Chek Performa Ratio
reflects fasting plasma  glucometer for fasting
glucose levels (ADA, plasma glucose
2019)
Anthropometric Measures adults’ health Detecto mechanical Ratio
parameters (BMI) and nutritional scale for BMI

condition (WHO, 2019)
Opinion of the efficacy  Participants qualitative = Questionnaire created Qualitative
of the intervention opinion about the by the PI

usefulness of an online-

based exercise

intervention at home

Study Setting
The study was conducted in Qatif city, located in the Eastern region of Saudi Arabia. A
convenience sample was recruited from three primary health care (PHC) centers located in Qatif
city; Sanabis, Mahdoud, and Monira PHC centers. These PHC centers are governmental
facilities in which care is provided free of cost to the Saudi patients. On average, each PHC
center serves about 400 diabetic patients per month, so recruiting a sample from these centers
was possible.
Intervention
A YouTube link was sent to the participants through WhatsApp. Participants had the
choice to play the YouTube video on a smart television, iPad, or smart phone. The YouTube
video contains moderate intensity exercises that were created by Leslie Sansone, a certified
fitness expert (Walkathome, n.d). It includes a three-mile brisk walking activity, which is 45:35
minutes long. The activity in the video can be safely done at home without using any additional

exercise tools. It starts with warm up walking exercise for five minutes, increases the intensity
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gradually to a brisk walk for 35 minutes, and then ends with five minutes cool down walking
exercise. The walking activity includes walking in place, side steps, kicks, forward and
backward, knee lifting, forward back walks, and arm exercises; reaching up and down, push and
bring it back, open and close. The PI ensured that each participant turned on the Arabic subtitles
in the video. Participants were also asked to do five exercise sessions per week for 8 weeks, or
40 sessions total. Each exercise session lasted at least 30 minutes, for a total of 150 minutes per
week (Sansone, 2014).

The PI conducted a motivational phone call every other week (5 times total) to encourage
adherence to the intervention. Each phone call lasted 5 to 10 minutes (See Motivational Phone
Call; Appendix F).

Procedures
1. The PI approached women in the waiting room of the three Al-Qatif PHC centers,
and handed out a questionnaire to screen interested subjects with DM to approach the
PI (See recruitment script; Appendix G).

2. Those who qualified and were interested in participation were taken to a private room

in the health center where the PI described the study in more detail.
3. If the participant met the inclusion criteria, the PI obtained signed informed
consent (See Appendix H).

4. Participants were asked to provide their phone numbers to send them the YouTube
link via WhatsApp. If they did not have WhatsApp, the link was sent through a
regular text message.

5. The PI prepared the following equipment at the clinic to obtain FPG: the Accu-Chek

Performa BG test system, test strips, sterile single-use lancing devices, alcohol swabs,
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disposable gloves, hand sanitizer solution, and cotton wool/gauze, and sharp
container. Pre-intervention data collection was performed: demographics, height,
weight, and FPG. If participants had been fasting for at least 8 hours, the blood
sample was obtained immediately. If not, participants were asked to come back
another day to measure their FPG. Participants were asked to sit down and informed
that they would feel a little pain during the finger prick. The finger was cleaned with
alcohol, then pricked with a single use lancet to obtain a drop of blood for the glucose
monitor. Cotton wool was placed over the puncture site after the sample was
obtained, and the participant was told to put pressure on the site until bleeding
stopped. This lasted about 30 minutes to complete.

The PI performed a control test to the Accu-Chek meter when opening a new test
strip box to ensure that the meter worked properly.

The PI cleaned the meter after each patient use with a soft cloth moistened with 70%
isopropyl alcohol.

All intervention procedures were explained to participants.

The PI presented a short teaching session (10 minutes) containing information about
the type and benefits of exercise, the importance of warming up before starting
exercise sessions, and general guidelines for safe physical activity (See Appendix I).
This information also was sent home with them in writing. No stress tests were
needed for asymptomatic patients with very small risk for cardiovascular disease
(Marwick et al., 2009).

The PI installed the Steps application on the subjects’ device, and then made sure to

allow the application to access participants motion and fitness activity.
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11. A running belt bag was distributed for each participant. Participants were asked to
attach the belt to their arm during the day. Placing the iPhone close to the body can
increase the accuracy of the iPhone step tracker applications (Presset et al., 2018).
The bag held their device to count their steps while exercising. Sleeping and aquatic
activities such as showering were excluded.

12. Before starting the intervention, participants were asked to measure and record their
daily steps for three days (See Appendix J). Participants were required to keep a
diary for the total daily steps count for the entire intervention period.

13. When they returned to the health center, the PI collected the same data as at baseline,
and added qualitative questions about their opinion of the exercises. Post-test data

collection lasted for 60 minutes.

Presentation of Ethical Consideration

Permission to conduct this study was obtained from the Ministry of Health Institute
Review Board (IRB). Permission to recruit subjects was obtained from the directors of the
primary health care centers. The PI ensured the participants’ confidentiality and privacy during
and after the study. The PI de-identified all identifiable information and the data was kept in a
password-protected computer.

There was no anticipated serious physical or emotional harm to the participants in this
study. There was only a very minimum risk of muscle or joint injury due to initiating exercise.
Ensuring that each participant was following the exercise guidelines, starting slowly and
increasing intensity and duration gradually, eliminated the risk. No study participant reported

physical injury during this intervention.
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Data was analyzed using the statistical software program, SPSS 23.0. Descriptive

statistics were calculated to describe each variable; mean, range, and SD. To test changes from

Time 1 to Time 2, paired samples t-tests were computed. The paired t-test was appropriate when

comparing two population means (Grove & Cipher, 2020). To analyze the participants’ response

of the efficacy of the intervention, Morse’s framework was utilized (Morse, 1994).

Variable Level of Measurement Statistical Test
Physical activity Ratio Paired samples t-test
FPG Raito Paired samples t-test
BMI Ratio Paired samples t-test

Morse’s (1994)
Opinion of the efficacy of the Qualitative/Ratio
intervention framework/Descriptive
Study Delimitations

Delimitations of this study included the one group pretest-posttest design. In this design,

the post-test scores may have been influenced by several factors such as maturation processes,

pretest exposure, and changes in the instrumentation (Grove et al., 2016). A comparison group

was not used in this study. A stronger study design would have included a control or comparison

group, and subjects would be randomized to one group or the other to avoid sampling bias.

The sample size was small due to the intent to test the intervention. In future studies,

samples should be larger and represent a larger area of the country rather than only one region of

S.A.

Another delimitation of this study was the population being studied. Saudi males were

not included in this study due to several reasons. The accessibility and availability of gyms in



S.A. is easier for males than females. In addition, there are no traditional clothes that restrict

males’ movement outdoors as there is with women in S.A.

45
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Chapter IV
FINDINGS
The findings of the data analysis are described in this chapter. Descriptive statistics
were calculated to describe each variable; mean, range, and SD. Paired samples t-tests were
computed to test changes from Time 1 to Time 2. Shapiro-Wilk tests were computed to examine
the dependent variables for normality.
Description of The Study Sample
A convenience sample of 20 participants was recruited from three PHC centers located in
Qatif city. All 20 participants completed the home-based exercise intervention. Descriptive
statistics of the sample are presented in Table 3. All 20 participants (100%) were Saudi females.
Participants ranged in age from 44 to 63 with the majority between 50 and 59 (55%; M = 54.75,

SD = 5.447). The majority were married (90%) and had at least an elementary school education

85%).
(85%)
Variables Categorical Frequency (%)
Age (Grouping) 40-49 4 (20%)
50-59 11 (55%)
60+ 5(25%)
Education Level Reaq and 5 (25%)
write
Elementary 7 (35%)
Middle 0
School 4 (20%)
High 0
School 2 (20%)
College 2 (10%)
Marital Status Married 18 (90%)
Widow 1 (5%)
Divorced 1(5%)

Table 3: Demographic Variables

First Research Question: Is there a difference between Time 1 to Time 2 in the participants’
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average number of steps?

To address the research question, Shapiro-Wilk test was computed to examine the
dependent variable, number of steps, for normality. Results indicated non-significant results for
both pre and post-test values (p = .193 and p = .732, respectively). Therefore, the assumption of
normality was met for the dependent variable, number of steps. Paired samples t-test were
computed to determine if there were statistically significant differences between pretest and
posttest (See Table 4). Results indicated a significant increase in steps from Time 1 to Time 2,

#(19)=-2.21,p = 0.04, M = 5010.82 (SD = 2905.01) to 5980.3 (SD = 2022.47) respectively.

Variables Categorical Mean  Std (Min, Max) Range

Age (Numeric) Al 54.75 + 5.447 (44, 63) 19
Participants
Steps Before 5010.82+2905.01 (1423, 12074) 10651
(2453.07,

After 5980.3£2022.47 11221.43) 8768.35
FPG Before 140.35+16.13 (100, 167) 67
After 135.7+£16.23 (95, 164) 69
BMI Before 33.42+2.44 (29.5, 38.6) 9.1
After 32.84+2.49 (29.3, 38.5) 9.2

Table 4: Change in Dependent Variables

Average [Steps] Per Week
6500.00

6000.00
5500.00
5000.00 L
4500.00

4000.00

Week 0
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8

Figure 3: Mean Number of Steps Over Time
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Second Research Question: Is there a difference between Time 1 to Time 2 in Fasting Plasma
Glucose (FPG)?

To address the research question, Shapiro-Wilk test was computed to examine the
dependent variable, FPG, for normality. Results indicated non-significant results for both pre
and post-test values (p = .679 and p = .772, respectively). Therefore, the assumption of normality
was met for the dependent variable, FPG. Paired sample t-test was computed to determine if
there was a statistically significant difference between Time 1 to Time 2. Results indicated a
significant decline in FPG from pre to post-test, #(19) = 9.63, p <0.001, M = 140.35 (SD =
16.13) to 135.7 (SD = 16.23) respectively.

Third Research Question: Is there a difference between Time 1 to Time 2 for the averaged
BMI results?

To address the research question, Shapiro-Wilk test was computed to examine the
dependent variable, BMI, for normality. Results indicated non-significant results for both pre
and post-test values (p = .853 and p = .483, respectively). Therefore, the assumption of
normality was met for the dependent variable, BMI. Paired samples t-test was computed to
determine if there was a statistically significant difference between Time 1 and Time 2. Results
indicated a significant decline in BMI from pre- to post-test, #(19) = 8.26, p <0.001 M = 33.42
(SD =2.44) to 32.84 (SD = 2.49) respectively.

Opinion of the Efficacy of the Intervention

At the end of the eight weeks, the participants were asked some open and closed-ended
questions about their opinion of the intervention. The closed-ended questions were categorized
by 1-"Don't Like it", 2-"Like it", 3-"Like it a lot". Of the 20 participants, all 20 (100%) thought

that the intervention was practical, they liked the video, and they said they would recommend it
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to families and friends. Only 10% of the participants suggested a shorter video to make the
intervention better.

The final question was open-ended and Morse’s (1994) framework was used to analyze
the data. Participants identified several barriers that prohibited them from doing the activity:
lack of appropriate place, lack of fast internet connection, and lack of time.

Participants described barriers as, “It was hard to get a private room with TV and internet
connection”. “Sometimes the Internet connection gets really bad.” In addition, participants
described barriers to home-based physical activity by saying, “The exercise video was a great
idea, but my problem is time management.” “Also, the Internet connection was not good.” “I

like the home-based exercise, but sometimes I find it hard to find a time to do the activity.”

Chapter Summary
The present pilot study aimed to evaluate the effectiveness of a home-based exercise
intervention in Saudi women with DM. Descriptive statistics were computed to describe study
variables: demographics, steps, FPG, and BMI. Paired samples t-tests were computed to address
research questions. Findings from this study showed significant improvement in participants
steps, FPG, and BMI. In addition, participants reported barriers of being physically inactive such

as lack of appropriate place, fast internet connection, and time management.
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Chapter V
DISCUSSION

The present study evaluated the effectiveness of a home-based, internet-
delivered exercise intervention to decrease FPG and BMI and to increase the level of
physical activity in Saudi women with DM. A one group pre-test/post-test design was utilized.
A total of 20 participants were enrolled. Data collection was performed pre- and post-
intervention. All participants completed the eight-week home-based exercise intervention. At
the end of the eight weeks, participants were asked open and closed-ended questions about their
opinion of the intervention. This chapter includes the interpretation of the major findings and
how these findings relate to other studies of physical activity in adults with diabetes. Clinical
implications and implications for future research will also be discussed.
Interpretation of the Findings

The result of the paired samples t-test showed a significant improvement in the number
of participants’ steps ( 969.48; p = 0.040), FPG ( -4.65 points; p = 0.001), and BMI (-0.59 points;
p =0.001). Similar results have been reported by Akinci et al. (2018) in Turkey among adults
with DM. They found a significant increase in participants' steps and reduction in FPG after an
internet-based exercise program. Similarly, Vaishali et al. (2012) in India reported similar
findings. They found a significant improvement in FPG after individuals with DM completed an
exercise intervention.

Another key finding of this study was the barriers to physical activity. Participants
reported barriers such as lack of appropriate place, lack of fast internet connection, and lack of

time. Similar results have been reported by Al-Kaabi et al. (2009) conducted in the United Arab
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Emirates among adults with DM. Awadalla et al. (2014) reported similar barriers of physical
activity among university students in Saudi Arabia.

While the amount of change was statistically significant for all three outcome measures,
they were not all clinically important. A FPG reduction of 4.6 points is useful clinically, but a
BMI reduction of less than one point is not. Participants’ step increase of under one thousand
steps per day is also not clinically important. To clinically improve step count and BMI, a longer
and more rigorous physical activity program is needed with greater motivators for participants.
With the current results showing that the intervention is not clinically important, additional
measures must be added to increase participation, motivation, and rigor.
Clinical Implications

Findings from this study highlight the value of increasing the levels of physical activity
of Saudi women with DM. It is the obligation of healthcare providers and nurses to raise
patients’ awareness of the importance of being physically active and offer interventions that will
have positive health impacts. While the results of the proposed internet-based home exercise
program were not clinically important, they were still positive. For this reason, encouragement
from providers for internet-based interventions that patients can do at home could have long-
term positive effects. Barriers such as societal norms, social pressure, safety concerns, and
inconvenience are eliminated with home-based interventions.

Additionally, internet-based interventions are advantageous because of low cost to both
the provider and the patient. Not only are home-based programs less expensive than gym
memberships, they also take less preparation and do not require a commute. This saves women
valuable time, which was one of the most prevalent barriers to exercise. Finally, privacy can be

maintained at home. Psychological pressure in the form of concern for the opinion of others and
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self-consciousness can be avoided when working out at home. Therefore, all providers who care
for Saudi women with DM should be recommending these cost-effective and convenient
physical activity programs as part of their primary health care.

In order to support such efforts, incentives should be provided to women with DM who
consistently participate in internet-based home exercise programs. One incentive would be
internet speed upgrades. In order for exercise programs to stream smoothly, ample bandwidth is
needed. Such exercise programs should remain free of cost to participants and a badging system
should be implemented to gamify the process and add a dimension of fun, competition, and
community to the routine.

Implications for Future Research

This study has shown that there is a great need for culturally appropriate physical activity
programs for Saudi women with DM. Further studies with larger sample sizes are needed to
evaluate the effectiveness of physical activity programs. Findings from this study will assist the
PI in calculating the sample size needed to find significance in future studies. This study was a
one-group design, but a comparison or control group would strengthen the results.

To verify the efficacy of internet-based interventions, additional outcome measures are
needed for physical activity, such as the 6-minute walk test or muscle strength measures. Since
BMI only decreased slightly, longer interventions need to be tested to see if a reduction in BMI
is possible or clinically relevant. It could be that improved physical activity and reduced blood
glucose are sufficient to improve health with or without weight reduction.

Future interventions must include added sources of motivation for physical activity for

Saudi women with DM. Improved internet connections, activity groups for women to exercise
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together, and badging systems to gamify the process might all improve program adherence and
clinical outcomes.
Conclusion

The purpose of this study was to evaluate the effectiveness of a home-based, internet-
delivered exercise intervention to decrease fasting plasma glucose and body mass index, and to
increase level of physical activity in Saudi women with DM. Findings from this study
highlighted the importance of increasing the level of physical activity of Saudi women with DM.
This internet-based home exercise program for women with DM is promising and merits further
study. Further research with larger sample sizes are needed to evaluate the effectiveness of
physical activity programs. Conducting comparison or control group instead of one-group for
future studies would strengthen the results. Findings from this study can assist the PI in

calculating the sample size needed to find significance in future studies.
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Appendix A

Data Collection Form
Subject ID number:
Pre-intervention Data Collection: Date  Time
Demographic Data -
Age (in years):
Number of years since DM diagnosis (in years):

Taking insulin? Yes/ No
Taking oral diabetes medication? Yes/ No
City of residence:
Primary Care Clinic:
Marital Status:
Married
Widow
Divorced
Single
How much education have you competed?
Primary School
High School
University
Blood glucose level (fasting):
Height (in centimeters):

Weight (in kilograms):
Calculated BMI:
Post-intervention Data Collection: Date Time

Blood glucose level (fasting):

Height (in centimeters):

Weight (in kilograms):

Calculated BMI:

Average number of steps during 8-week intervention:

Average number of exercise sessions per week during the 8-week intervention:
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Appendix B
Demographic Information

Subject ID number:

1. What is your marital status?
a) Single
b) Married
c) Divorced
d) Widow

2. What is your age in years?

3. What is your highest educational status?
a) Can read and write
b) Finished elementary school
c) Finished Middle school
d) Finished High school
e) Finished University
Chclaay) cils ale
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Appendix C

Physical Activity Measure (StepsApp)

Link for Apple Device

https://apps.apple.com/om/app/stepsapp-
%D8%AE%D8%B7%D9%88%D8%A7%D8%AA%D9%8A/id1037595083?1=ar
Link for Android Device

https://play.google.com/store/apps/details?id=com.stepsappgmbh.stepsapp&hl=ar&gl=US
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Appendix D
The Accu-Chek Perfoma Meter
The Accu-Chek Performa Meter is designed to monitor BG and can be used by healthcare
professionals in clinical settings. It is a small battery-operated device that can be carried in
patients’ pockets. The front of the meter contains a display, right and left arrow buttons, and test
strip slot. The power/set button and infrared window located on the top of the meter. The back

side of the meter contains the battery door.



Appendix E
Post-intervention Efficacy Questions
Do you think the intervention was practical? Why?
How did you like the video?
Would you recommend this video to your family and friends? Why or why not?
In your opinion, what can be done to make it better?

What were the barriers to doing the activity?
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Appendix F
Motivational Phone Call (English)
[Part of the Intervention]

Hello, my name is Zainab Alyousef and I am the nurse that asked you to be in my study about
exercise in Saudi women with diabetes. How are you?
I am calling to ask how your exercise sessions are going. Are you having any problems?
How do you like the online exercise sessions so far?
Are you having any pain or other problems in your muscles or joints?
Do you have any questions for me?

Keep up the good work!

Motivational Phone Call (Arabic)
o gl eliaill (gl el Jga sl 3 8 (0 5S5 of lie ol ) Ayl Ul g s sl iy 3 sl ¢ Lis ya
SUSLEe of @bl Ja el clida i (oS aSBY Jucadl Ul a8l (S o Sl ¢l cililianll
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Appendix G

Recruitment Script
Hello, my name is Zainab Alyousef. I’'m a student in the doctoral program in the School of
Nursing at the University of Texas at Arlington, USA. I am conducting a study to evaluate the
effectiveness of a home-based, internet-delivered exercise intervention to decrease BG and
weight, and to increase level of physical activity in Saudi women with DM and you are invited to
participate in this study. Participation includes taking a survey about your demographic
information and health status, which will take approximately 15 minutes. You will be also asked
to attend a very short presentation about exercise and diabetes, which will take not more than 10
minutes. In addition, you will be asked to play an exercise YouTube video at home and exercise
for at least 30 minutes a day for 5 days a week for 8 weeks. After 8 weeks, I will meet you back
here at the health center to repeat your BG, weight, and physical activity. Would you be

interested to know more about the study?

If No, then thank them for their time.

If Yes, then take them to a private room to explain the study and obtain informed consent.
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Recruitment Screening Questionnaire
My name is Zainab Alyousef. I am a nurse works at Jubail General Hospital who is conducting a
study about physical activity in Saudi women with Type 2 diabetes mellitus. If you are
interested, I would like to know if you qualify for my study.
Please answer the questions below, and then return the paper to me.
1. Are you above 18 yrs. old?
o If No, thank you for your time! You can stop the questionnaire here ©
o Ifyes, please proceed to next question
2. Do you have diabetes?
o If No, thank you for your time! You can stop the questionnaire here ©
o Ifyes, please proceed to next question
3. Which type of diabetes you have?
o Typelor
o Type2
If you have type ldiabetes, we apologize that you cannot participate in the study. Thank
you for your time! You can stop the questionnaire here ©
4. Do you have any contraindication for exercise, such as a bad hip, knee, or foot problems?
o Ifyes, thank you for your time! You can stop the questionnaire here ©
o Ifno, please proceed to next question
5. Do you have at least two smart devices at home, such as a phone, television, or tablet?
o Ifno, thank you for your time! You can stop the questionnaire here

o Ifyes, then please let me know that you are interested in participating®©
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Informed Consent Document
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IRB Log Number: N/A

Subject or Study
Number:

Medical Record Number: N/A

Study Title:

Principal Investigator: Zainab Mohammed Alyousef

Jubail General Hospital,
University of Texas at Arlington

+966545285500

Affiliation:

Telephone or Mobile No.:

1ralad) Gl ?EJ

Diabetes and physical activity among Saudi women
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‘Why this study is being done? e e il s

The purpose of this proposed study will be to evaluate the
effectiveness of a home-based, internet-delivered exercise
intervention to decrease fasting blood glucose and body mass
index, and to increase level of physical activity in Saudi women
with diabetes mellitus.

How many people will take part in this study? Sample size

1. 20 Saudi females diagnosed with Type 2 diabetes mellitus
. 18 years old or older

. No contraindication for exercise such as lack of feeling in
feet, recent surgery, or recent muscle injury

No unstable retinopathy

No knee or ankle injury

No uncontrolled hypertension.

You must have two smart devices that can access the internet
at home. One device has to be a smart phone and the other
device could be a smart phone, computer, smart television,
or an iPad.
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What are the objectives of the Study? € alal) Giagl) 1 il A La

Improving diabetic patient health, fasting blood glucose, body
mass index and level of physical activity

Study location: MOH facilities

Qatif primary care centers: Sanabis, Moneera, Mahdood,
Participants’ home where you will exercise
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What is expected of me as participant during the study? Seralad) Giad) 10y A & LS A Gisthal) L
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1. The duration of the study will be 10 weeks including
data collection. Before starting the intervention, I will
collect your demographic data, and you will be asked to

il Bl J8 | bl avesto yib Jadis Lai10 sl )l 32a
attend one, short teaching session about exercise in the pl e ol 08 el gpant o 2 gl 10 58 1
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primary care center. Your fasting blood glucose, height, | s Ladl il 1 Al 6l ) -
and weight will be measured twice, once before and P “sﬁj L\H o e m" Ja )SJ,A ‘jb‘ A-T ’.)S. u‘;
once after the intervention. 22009 il gelinll el O oo ‘uyfuf ’ uﬁj
. . bl (e el
2. You Wlllt:be atsllced ;co3 glay thte YOHT(lilbe \fl}deczl and 283 30 82a) sl 1 G jlan s YouTube s Juis clia (s 2
exercise for at least 30 minutes per day, five days a Ll R s 1ol Y1 62U et Ve o J5Y)
week, for 8 weeks at home. You will be asked to keep ‘@J \i_u_‘ d\};&‘ :f 8§m i‘:; ey L‘uﬁﬁ S«.A“—]’
your smart phone around your arm using the gj ;isL@J\ ‘:A &,f #PL{ Liant lia o L u.\l.;J\
smartphone belt during the exercises. You will also be - oI 35l - :’; i mc;n);ﬁ\# ] 5l ?;J R
asked to download the steps application to record your . S I Sie . S mals o) i u;
daily steps. Lad JSJ.AM‘JJ | e W o. ‘;ml_gj & JJYL:A e J’; 3
3. After finishing the intervention, you will be asked to s 035 ’ L‘f ° Ejj Lé)s:ﬁf‘ "5 j‘__ﬁy‘éz T
meet me in the clinic to re-measure your fasting blood o i&u ‘_':: - | Fj Si e o3 La g el ;,.m. dﬁ L ai;\ i |
glucose, height and weight, and answer 5 questions i ?Sﬁ i ::u Y. s oo dj: dAiS ?545 T 58‘
about the intervention. The pre- and post-intervention @ o O T A d il

procedures may take up to 30 minutes of your time.
The actual intervention will take a total of 20 hours of
your time at home.

Can I stop being in this study? € ) aagl) 13y A AS Ldial) plgd) Al A

Participation is completely voluntary. You may stop participating sl QWS @l oL iy g i L o i€y g Auams e ol 3L
at any time and you have the right not to answer any question T 'y T b s iy

ade LYl aa Y Jis | e AlaY aae QY|
that you do not want to answer A2l 25T dlsm s = e I

What are the benefits of this study? S ralad) Giadd) ) i) g8 A La

Possible benefit of the study can be improving your health but it
is not guaranteed
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What are the risks of this study? Sralal) Caad) 138 (8 AS jLéiall (1 dad giall JhlAa) A& Le

1. Efforts will be taken to protect your confidentiality and
privacy. All identifiable information will be de-
identified and the data will be kept in a password-
protected computer.

2. There is no emotional harm expected to you if you
participate in this study. The risk of muscle or joint

e 2aa3 o) s aSaa el 5 4 ju Alesd 2 geall Jh s ]
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injury is very minimal if you follow the exercise o) 13 s S Jealial) 5f Elmal) lal i 35S Al
guidelines, starting slowly and increasing intensity and Lmﬁ.:u.u,ul\ ey odd b3 ;J;.u 1l s fﬂ" :;‘\;L.:J\
duration gradually. , , I A la )l ARy o b g ptal b 5a¥) ek el 3
3. To prevent bloodborne infectious diseases, a single-use, aay 3asll JOA dage 5 o) oSadd) e sl gl alasieyl
auto-disabling fingerstick device will be used for blood s};a-ﬂ Jl | c—‘d e ‘?9{.. G sl ¢ 351 ui eyl

glucose. You may feel a little pain during the
fingerstick. Your finger will be cleaned thoroughly to
prevent any infection in your finger.

What if I am injured because I took part in this study? ¢ ealnl) Guad) JAa AS jLiiall o) (Aibial 1Y) Gadana f3la

If you are injured as a result of being in this study, treatment will DSl @l i ¢ alall Canill 138 GBS HLie Aai ) puay Canal o) Caas 13)
be provided by the primary care center at no cost to you. S 6 0 0 Ol ol

What are the costs of this study? S alad) Gial) 130 B AS jLdial) ST A Lag

There are no costs to you if you take part in this study. aladl Ganll 138 o3a 84S jLiall Gl eSS aa 3 Y

Will I be paid for taking part in this study? S ealad) Gal) 1 B AS L) il o clllia Ja

There are no rewards to you if you take part in this study Auljall o3 8 ¢S L3 1Y) ol e 2 5 Y

What are the alternatives? Sl A L

There are no alternatives other than your usual health care. Jilyaa gy

Will my information be kept 4y (ila glaa Ao BliaY) s Ja

Your personal information will be kept private. It will be given — e¥) o=l 13 ¥) aad ¥y 2al5 &y o Lgole Bliall S duaddll clila slas
out only if required by law. Your personal information will not be  p3a%ui (1 duad Sl clila slas (2 geadll 13 Alabaall il gl 5 adaill 3 gan B 3
used in any reports. o g
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Taking part in this study is your choice. You may choose to take .Y sf 48 jLiall jlias o li€ay @l JLial (anay o8 calall Canil) 12 & AS L
part or not to take part. If you decide to take part in the study, you —al 13)5 elii <y (sl & i sill GliSay o alall Canill 138 & L of @ 1y
can quit at any time. There will be no penalty to you for your 13 cuw el dadiall dpdall Ae )l yi-u Vsl dgie g dln o686 Gl & s
decision. Your medical care will not change. 1A



‘Who do I call if I have questions or problems?

If you have questions about the study, you can call Zainab
Alyousef+966545285500. If you have any questions about “rights
of human subjects,” you may call the UTA Research office at
+1817-272-3723 or send an email to regulatoryservices@uta.edu

CONSENT:
Subject:

I will receive a signed copy of this consent form.

Subject Signature:

79

§JSLaa gl A g1 IS 1Y) Juay) Aia e

\AA ‘_Ac u.u.\‘)l\ c_\;ub d\..a;'}(\ «_\JS.A.: 6&&\ &_\A.\“ \.\Q (.)9 ‘U.u.ni d.\.ﬂ culS \J\
aliiY) Ggia" s Vsl gl bl culS 1Y) 4966545285500 @
e (IRB) (salall Eanlll ul.\&);i Lal st Juai¥) i cCand) & gia g

gd@\@)&u&d&ﬂu& \J‘\ ?BJS\

1488) gally ) 3)
& JLall

IS Jld b I e 81| g 5 5 38 o]yl 5 (bl ol V3 L T
iSa LS 3 g ol b dila) Al g Jlu) o iSars oY) sl Ul s
M\mtc)l\).\tﬂu\uﬁmj&\@sdd\«_nj\\&@6)@.«!\;1@\
FAEPXA|

A8 alls ) EY) (g0 il 0 Aais e Jomals

1l Lkal) i

Date: a0
Time: 0 AM o Oea O o= s gl

Person Obtaining Consent:

I have explained the nature and purpose of the study and the risks
involved. I have answered and will answer questions to the best
of my ability. I will give a signed copy of the consent form to the
subject.

Signature of Person
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Obtaining Consent:

Date: a0
Time: 0 AM o Oea O o= c gl
Principal Investigator: roui )l sl
Signature of )
Principal il Eald) A g
Investigator:

Date: a0
Time: 0 AM o Oea O o= s gl
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Appendix I
Intervention
Exercise Video Link:
Walk at Home by Leslie Sansone, (Nov 8, 2014). Start walking at home American heart
association 3-mile walk. YouTube. https://www.youtube.com/watch?v=DYuw4flc4xs

Teaching Session
English Version
Content from

American Diabetes Association. (2020). Blood Sugar and Exercise. Retrieved from
https://www.diabetes.org/fitness/get-and-stay-fit/getting-started-safely/blood-glucose-and-
exercise

American Diabetes Association. (2020). Injury-Free Exercise-11 Quick Safety Tips. Retrieved
from https://www .diabetes.org/fitness/get-and-stay-fit/getting-started-safely/injury-free-exercise-
11-quick-safety-tips

Mayo Clinic. (2018). Diabetes and Exercise: When to Monitor your Blood Sugar. Retrieved
from https://www.mayoclinic.org/diseases-conditions/diabetes/in-depth/diabetes-and-
exercise/art-20045697

1. Impact of exercise on diabetes:
Exercise can lower your blood sugar in different ways:

= Insulin sensitivity is increased so your muscle cells are able to use any available insulin
to take up glucose during and after activity

*  When your muscles contract during activity, your cells are able to take up glucose and
use it for energy whether insulin is available or not

*  When you commit to exercise on a regular basis for at least 150 minutes per week,
exercise can lower your HbAlc

2. Exercising safely with diabetes
a. Blood sugar

Before starting an exercise session, test your blood sugar. If it is:
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e Lower than 100 mg/dL (5.6 mmol/L). Your blood sugar may be too low to exercise safely.
Eat a small snack containing 15 to 30 grams of carbohydrates, such as fruit juice, fruit, or
crackers before you begin your workout.

e 100 to 249 mg/dL (5.6 to 13.9 mmol/L). You're good to go. For most people, this is a safe
pre-exercise blood sugar range.

e 250 mg/dL (13.9 mmol/L) or higher. This is a caution zone — your blood sugar may be too
high to exercise safely. Before exercising, test your urine for ketones — substances made
when your body breaks down fat for energy. The presence of ketones indicates that your
body doesn't have enough insulin to control your blood sugar.

If you exercise when you have a high level of ketones, you risk ketoacidosis — a serious
complication of diabetes that needs immediate treatment. Instead of exercising immediately, take
measures to correct the high blood sugar levels and wait to exercise until your ketone test
indicates an absence of ketones in your urine.

b. Warm up

If you have never been active or haven't been active for a while, start slowly. Warm up
for 5 minutes before starting to exercise and cool down for 5 minutes after.

Y our warm up and cool down should be a lower intensity than the rest of your time
exercising. This helps get your blood flowing and warms up your joints.

c. How to Exercise

¢ Avoid doing activity in extremely hot or cold temperatures. Choose indoor
options when the weather is extreme.

¢ Drink plenty of water before, during, and after activity to stay hydrated.
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If you feel a low sugar coming on, be ready to test for it and treat it. Always carry
a source of carbohydrate with you so you’ll be ready to treat low blood sugar.
Wear a medical identification bracelet, necklace, or a medical ID tag that
identifies you as someone with diabetes in case of an emergency.

Activities should be energizing but not overly difficult.

Use the “talk test” to make sure you are not pushing yourself too hard. If you
become short of breath and you can’t talk, then slow down. This is most important
when you are just starting to increase the activity in your routine. As you become
fit, you’ll be able to exercise at a higher intensity and chat with others while you
do it.

Take care of your feet by wearing shoes and clean socks that fit you well.

You should also check inside your shoes before wearing them. Shoes with silica
gel or air mid-soles are a good choice for weight-bearing activities like walking
because they are built to reduce stress on your feet and joints. Socks that are made
of a material that reduces friction and pulls moisture away from your skin can also
help protect your feet. Some examples are CoolMax, polypropylene, or acrylic
(stay away from cotton).

Carefully inspect your feet before and after activity for blisters, redness, or other
signs of irritation. Talk to your doctor if you have a foot injury or a non-healing
blister, cut, or sore.

Stop doing an activity if you feel any pain, shortness of breath, or light-
headedness. Talk to your doctor about any unusual symptoms that you

experience.
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Teaching Session

Arabic Version
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Appendix J

Daily Steps Record
Below is a diary to record your daily steps for eight weeks. You will need to check your daily
steps each day through steps application and record them in the column (total daily steps). Before

starting the intervention please record your total daily steps for three days:

First day steps
Second day steps
Third day steps
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