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Abstract 

Background: Diabetes is one of the most prevalent chronic diseases in many societies, and the 

Kingdom of Saudi Arabia (SA) has one of the highest incidence rates globally. In SA, close to 

28% of women have been diagnosed with Type 2 diabetes. Saudi health authorities have 

established self-management programs in primary healthcare centres (PHCs) to educate patients, 

but these programs have many shortcomings. A new approach has emerged in the diabetes field 

using smartphone technology to enhance patient self-management. While studies have focused 

on evaluating the use of smartphone technologies among patients with chronic diseases, no study 

has examined the acceptance of smartphone applications among women with Type 2 diabetes in 

SA.  

Purpose: To test a theoretical model examining selected predictors (performance expectancy, 

effort expectancy, social influence, patient-centred factors) of the future intention to accept and 

use smartphone applications for Type 2 diabetic self-management among Saudi women.  

Method: A descriptive, cross-sectional survey design was conducted with a sample of 98 women 

with Type 2 diabetes in public PHCs in Jeddah, SA. Participants were asked to complete a pen 

and paper questionnaire including smartphone use, modified Unified Theory of Acceptance and 

Use of Technology Scale, and scales measuring patient-centred factors. 

Result: SA women in this study intended to accept and use smartphone applications for diabetes 

management in the future. The current use of smartphone applications in diabetes management 

influenced their intention to accept and use diabetes applications. Testing of the theoretical 

model found 32.1% of the variance in participants’ intention to accept and use smartphone 

applications to manage Type 2 diabetes was explained by the six predictors. However, only 

effort expectancy was a significant predictor in the final model.  
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Conclusion: The major contribution of this study is the broadening of our understanding of the 

intention of female Saudi citizens to use smartphone applications in self-management. The study 

findings suggest that the design of diabetes applications for patients in the future should be easy 

to understand, learn, and use. Nurses play a vital role in enhancing the acceptance of diabetes 

applications and assisting patients in learning to use these applications. 
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Chapter 1  

Introduction 

 Diabetes is one of the most prevalent chronic diseases in many societies, including the 

Kingdom of Saudi Arabia. The incidence of Type 2 or non-insulin dependent diabetes mellitus 

(NIDDM) is rapidly growing, currently affecting between 6% and 15% of the population in 

many countries around the world (National Kidney Foundation, 2012). Saudi Arabia (SA) has 

the seventh-highest rate of diabetes globally, with approximately 23.7% of people diagnosed (Al-

Shahrani, Hassan, Al-Rubeaan, Al-Sharqawi & Ahmad, 2012; Bani, 2015; Yusuf, 2014). 

Approximately 25.4% of Saudi citizens older than 30 years of age have diabetes (Al-Rubeaan et 

al., 2015) and the cost of medical services related to diabetes accounts for 23% of the total 

healthcare expenditure (Saudi Society for Family and Community Medicine, 2007). 

 SA constitutes 80% of the Arabian Peninsula with a current population of 26 million 

people (Yusuf, 2014), and an estimated growth to 31.6 million by 2020 (World Bank, 2010). 

After oil was discovered within its territory, the massive revenue received by SA between 1930 

and 1970 (Rajkhan, 2014) transformed the country into one of the most modern and wealthiest 

states in the Middle East (Khaliq, 2011). This transformation included advances in the economy, 

literacy, technology, healthcare system (Al-Malki, Fitzgerald, & Clark, 2011), as well as changes 

in population health, especially for women who currently account for 44% of the total population 

(countrymeters.info, 2017). Although SA women have a longer life expectancy than men (77.4 

versus 73.2 years), they often experience poorer health due to chronic diseases such as diabetes 

(Daoud et al., 2015; Index Mundi, 2016). Almost 28% of SA women have Type 2 diabetes 

(Daoud et al., 2015), which is higher than that among women in other countries such as Iraq 
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(19.8%), Turkey (17.2%), and the United States (11.2%) (Centers for Disease Control and 

Prevention (CDCP), 2014; Mansour, Al-Maliky, Kasem, Jabar, & Mosbeh, 2014; Satman et al, 

2013). As the population ages, the prevalence of diabetes among SA women will surpass that of 

SA men (Al-Quaiz et al., 2013).  

  The Saudi Ministry of Health (MOH) implemented a diabetes self-management 

educational program for patients in primary healthcare centres (PHCs) (Khan et al., 2011). Self-

management refers to a patients’ confidence or ability to independently manage their disease, by 

learning a set of skilled behaviours (Goodall & Halford, 1991). These behaviours include 

controlling blood glucose levels, eating a healthy diet, performing regular exercise, applying foot 

care, and basic medication treatments (Montague, Nichols & Dutta 2005). In SA, self-

management educational programs aim to provide education to improve patients’ knowledge, 

skills, and goal-setting related to diabetes management with the support of a primary healthcare 

provider (McGowan, 2012). The program includes regular visits (every four to six months) to the 

doctor and educational materials such as waiting-room lectures, distribution of 

pamphlets/booklets, and posters within PHC corridors (Al-Hussein, 2008; MOH, 2012). The 

educational program provides information about maintaining a healthy diet and appropriate 

physical activity (Al- Khaldi, 2014). In addition, within the program, healthcare providers teach 

self-monitoring skills for patients to apply at home, such as controlling blood glucose levels (Al-

Khaldi, 2014), and managing certain health problems or situations (McGowan, 2012).  

 An evaluation of the MOH self-management educational programs in PHCs found them 

to be ineffective in improving patients’ knowledge or confidence to manage their Type 2 

diabetes independently at home (Al-Hussein, 2008). Al-Aboudi, Hassali, Shafie, and Saleem 

(2016) reported that patients in the programs displayed poor self-management behaviour, 
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particularly related to controlling their blood glucose levels. In addition, follow-up was not 

completed by healthcare providers to ensure patients had applied the information received and 

made appropriate healthy lifestyle changes. Women were found to have difficulty attending the 

programs because, at the time, they were not allowed to drive according to Saudi law (Rajkhan, 

2014), and there was no effective transportation system available for them. Other studies have 

found that women have less diabetic education for self-management compared to men 

(Abdelmoneim & Al-Homrany, 2002), and typically demonstrate poor compliance with diabetes 

management (Salam & Siddiqui, 2013).  

In the present age of technological innovation, healthcare systems have begun to 

incorporate new technologies, such as the use of smartphone applications, to facilitate access to 

healthcare resources, enhance patient education, and improve patients’ ability to self-manage 

chronic diseases. Smartphones are defined as advanced mobile phones with built-in applications 

and internet access (Krouse, 2012). Applications in smartphones can provide a platform for 

patients to interact easily with healthcare providers (Krouse, 2012) via varied communications 

strategies that feature differing computing capabilities (Boulos, Wheeler, Tavares, & Jones, 

2011) such as text messaging, digital voice service, e-mail, web browsing, video camera, and 

video calling. The effectiveness of using smartphone applications has been supported by 

evidence from studies around the world in the healthcare context, including the implementation 

of self-management applications for Type 2 diabetes in SA (Al-Otaibi, Istepanian, & Philip, 

2016). Future self-management educational programs in SA could use smartphone applications 

to increase patients’ confidence and enable them to learn skills to manage their diabetes 

independently and efficiently by: 1) increasing their knowledge about diabetes, 2) enabling them 

to search for and utilize community health resources, 3) helping them learn to problem solve, 4) 
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providing easier access to healthcare providers and healthcare facilities, and 5) empowering them 

to implement new behaviours (McGowan, 2012). Through smartphone applications patients 

could be in regular communication with their doctor, as this relationship is vital in delivering 

successful self-management education (Sherifali et al., 2018). The smartphone applications could 

also be used as a way for healthcare providers to follow-up with patients, regulate long-term 

glucose levels and monitor adherence to knowledge and behaviour changes (Kosti & Kanakari, 

2012).  

The evidence suggests the MOH’s PHCs that provide care to patients with diabetes would 

benefit from adopting additional smartphone applications systems for self-management. 

However, to determine the feasibility of an application-based approach in the future, it is 

essential to examine the factors predicting the future intention to accept and use smartphone 

applications for Type 2 diabetic self-management, specifically among SA women who have high 

prevalence of diabetes, difficulty accessing PHCs, low treatment compliance, and lower diabetic 

education than SA men.    

Overview of Behavioural Intention 

 Behavioural intention is defined as a factor used to test a human’s intention toward 

accepting and using technology (Davis, Bagozzi, & Warshaw, 1989; Fishbein & Ajzen, 1975; 

Wilson & Lankton, 2004). In this study, the term ‘behavioural intention’ is used to reflect SA 

women’s future intention to accept and use smartphone technology to manage their Type 2 

diabetes (Davis et al., 1989; Fishbein & Ajzen, 1975; Wilson & Lankton, 2004). Intention to use 

or behavioural intention are terms commonly used in the research examining the acceptance of 

health information technology (Legris, Ingham, & Collerette, 2003; Wilson & Lankton, 2004). 

An individual’s intention to perform a behaviour is based on their acceptance of the behaviour, 
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which subsequently leads to their actual use or performance of that particular behaviour, such as 

using smartphone technology (Fishbein & Ajzen, 1975; Taylor & Todd, 1995; Venkatesh, 

Morris, Davis, & Davis, 2003). Prior studies have shown that an individual’s intention to 

perform a behaviour was the strongest predictor of their actual performance of that behaviour 

(Godin & Kok, 1996; Taylor & Todd, 1995).  

Study Purpose and Research Questions  

 The purpose of this study was to test a theoretical model examining selected predictors of 

the future intention to accept and use smartphone applications for Type 2 diabetic self-

management among SA women. The theoretical model linked performance expectancy, effort 

expectancy, social influence, and patient-centred factors (healthcare knowledge, health 

information seeking preference, dependency on self-management technology) to behavioural 

intention. The study also explored the following research questions:  

1)  What is the intent of SA women to accept and use smartphone applications to manage 

their Type 2 diabetes in the future?  

2) What is the current typical practice of SA women in using smartphone applications to 

manage their Type 2 diabetes and how does this influence their intention to accept and 

use applications related to diabetic self-management in the future?  

3) How does the current typical use of smartphone applications among SA women influence 

their intention to accept and use applications related to diabetic self-management in the 

future? 
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Problem Statement   

The use of smartphone applications for Type 2 diabetic self-management has been 

examined in the United Kingdom (Goyal & Cafazzo, 2013), United States (Quinn et al., 2008), 

and Japan (Waki et al., 2014), as well as SA (Al-Otaibi et al., 2016). However, these studies 

focused on the possible benefits of smartphone applications, rather than the factors that predicted 

the acceptance of this technology by patients. Al-Otaibi and colleagues (2016) mention issues 

with the use of smartphone applications by first-time users among Saudi patients; however, they 

did not provide details regarding their sample, specifically the number of female and male 

participants. In SA, the health of each gender is influenced by cultural differences due to social 

norms as well as religious beliefs, and access to healthcare facilities. Therefore, it is important to 

examine the genders separately when examining the future intention to accept and use 

smartphone applications. No studies were found that examined factors influencing the intention 

to accept and use smartphone applications among populations with chronic conditions in SA, 

particularly women. Overall, the lack of research in this area necessitates the need for research 

that can contribute to positive consequences for women in the foreseeable future in SA.  

Significance of Study 

Examining the intention of accepting and using smartphone application technology to 

deliver healthcare services is still underdeveloped in SA. There is a need to investigate and 

understand the factors that influence the intention of women with chronic diseases, such as Type 

2 diabetes, to accept and use this technology in future. Using a theoretical model to predict 

women’s acceptance of smartphone applications for self-management of their diabetes in SA will 

help to fill a gap in the literature in an understudied population, provide knowledge about the 
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predictors of Saudi women accepting smartphone applications and contribute to future research 

investigating the application of smartphone in healthcare systems in SA.  

Theoretical Framework  

The study used a modified version of the Patient Technology Acceptance Model (PTAM) 

(Or & Karsh, 2006). The PTAM framework was found to be suitable for this study as it focuses 

on patients with chronic conditions and their perspectives on the acceptance of technologies (Or 

& Karsh, 2006). Based on a review of the literature, the model developed for this study includes 

performance expectancy, effort expectancy, social influence, and patient-centred factors 

(healthcare knowledge, health information seeking preference, dependency on self-management 

technology) as predictors of behavioural intention. The framework will be described in more 

detail in Chapter 2. 

 In summary, this introduction provided an overview of the significance of this study and 

the study’s theoretical framework. Chapter 2 discusses in more detail the literature regarding 

diabetes and management among SA women, the use of diabetes smartphone applications and 

the theoretical framework and hypothesis. Chapter 3 focuses on the study methods including the 

setting, sampling, measurement tools, inclusion criteria, recruitment process, data analysis and 

the ethical considerations. Chapter 4 describes the sample characteristics, descriptive results, 

correlations, research questions and test of the hypothesis. The final chapter discusses the major 

study findings in relation to the research questions and hypothesis, limitations, implications for 

nursing practice, recommendations for future research, and conclusions.  
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Chapter 2  

Literature Review 

 This chapter provides an overview of Type 2 diabetes among SA women, the primary 

healthcare system in SA, the use of smartphones for diabetes self-management, the role of 

technology within primary healthcare in SA, and the possibility of future implementation of 

smartphone applications in SA. Finally, the theoretical framework guiding the study is discussed, 

along with the hypotheses that was tested.  

A review of previous research was conducted using the following databases: Google 

Scholar, Cumulative Index to Nursing and Allied Health Literature (CINAHL), PubMed, 

MEDLINE, EMBASE and Electrical and Computer Engineering databases. The objectives of the 

literature search was to provide a review of: 1) factors contributing to Type 2 diabetes among SA 

women, 2) PHC facilities and diabetes management in SA, 3) current self-management 

technologies being used by patients in PHCs in SA, 4) smartphone applications used globally for 

diabetes management, 5) SA women perceptions of the usefulness of smartphone applications 

for diabetes management, and 6) international studies pertaining to patients’ behavioural 

intention toward using diabetes smartphone applications. 

The phrases used in the literature search were “women’s health in Saudi Arabia”, 

“women and technology”, “Saudi diabetic women”, “primary healthcare and health services in 

Saudi Arabia”, “e-health, Arab countries or Saudi Arabia”, “mobile health, Arab countries or 

Saudi Arabia”, “technology in chronic disease”, “smartphone applications in healthcare”, “Type 

2 diabetes” and “technology in self-management”. The scope of the automated search was 

limited to academic journals published in English within the last 10 years. The limit was set to 

http://proxy.queensu.ca/login?url=http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=main&D=ppez
http://proxy.queensu.ca/login?url=http://gateway.ovid.com/ovidweb.cgi?T=JS&MODE=ovid&PAGE=main&D=emczd
http://library.queensu.ca/search/subject/electrical-and-computer-engineering
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the last 10 years as there is limited research in the area of healthcare contexts (e.g., women’s 

health) in SA (MOH, 2010). In addition, the evolution of smartphone application technology 

only started to be discussed in the literature in 2008 (Dan, 2012). A manual review of reference 

lists was also conducted, and relevant studies included. Though some articles discussed below 

were published more than 10 years ago, they were included because of their influence on more 

recent studies.  

Through this process, 25 studies were identified that referred to electronic health (e-

health) in SA in the form of electronic medical records. Only one article was found within a 

Saudi context that was directly relevant to the current study (Al-Otaibi et al., 2016), while 

another study referred to the use of computer-based online systems to manage diabetes in SA 

(Al-Kadi & Roudsari, 2013). Two studies were found from other Arab countries (Iraq and 

Bahrain) that detailed the use of mobile phone technology, particularly regular text messages, to 

support Type 2 diabetes management and education (Haddad et al., 2014; Hussein, Hasan, & 

Jaradat, 2011).  

 Using the same database and parameters described, other search terms were used to find a 

framework for the study. These included “technology acceptance, Saudi Arabia”, “acceptance of 

technology, healthcare”, “and acceptance of technology, chronic patients” and “technology 

acceptance framework”. Almost 100 articles were found that discussed the Technology 

Acceptance Model (Davis, 1989), as well as the Unified Theory of Acceptance and Use of 

Technology (UTAUT) (Venkatesh et al., 2003). These models have been used globally within 

various fields, including health, to measure acceptance of technology by students and 

practitioners in health professions only. Eighteen studies were also found which focused on 

patients’ acceptance of using online health application technology; however only two studies 
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examined factors influencing the patient’s intention to adopt diabetes self-management 

applications. The studies were conducted in Thailand (Boontarig, Chutimaskul, 

Chongsuphajaisiddhi & Papasratorn, 2012) and Malaysia (Maniam, Dhillon & Baghaei, 2015) 

and will be described in more detail below.  

Factors Contributing to Type 2 Diabetes in SA Women 

 SA women live in a conservative society that is controlled by strict cultural rules and 

local interpretation of Islamic law. In this type of community, the health of women is influenced 

by certain customs, lifestyle factors related to cultural context, and treatment compliance, which 

may have an impact on the prevalence of diabetes. 

Saudi customs which influence women’s health. The high incidence of Type 2 diabetes 

among SA women has been found to be connected to Saudi customs, such as consanguineous 

marriages, sex segregation, Saudi driving law, and diet during Ramadan. 

Consanguineous marriages. Consanguineous marriage (CM) is a term used to refer to a 

marriage between two biologically related individuals who share a common ancestor (Warsy, Al-

Jaser, Al-Bdass, Al-Daihan, & Al-Anazi, 2014). This is a cultural norm on the Arabian Peninsula 

and is present among 56% of all marriages in SA (Al-Harbi et al., 2015). Saudi families prefer 

CMs as it is derived from the importance of family relationships and blood ties in Islam that refer 

to “silat ur-rahm”. Gosadi, Goyder, and Teare (2014) found that 64% of Saudi patients with 

Type 2 diabetes have that disease due to the genetic proximity of their parents and a family 

history of diabetes. Saudi citizens, including women, generally refuse to accept that genetic 

factors affect the prevalence of diseases such as diabetes (Jaber, Halpern, Baris, Basel-Vanagaite 

& Tan, 2014). Warsy and colleagues (2014) found SA women were likely to have 
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consanguineous marriages, particularly in cases where their own parents were consanguineous. 

Midhet, Al-Mohaimeed, and Sharaf (2010) found the next generation is more likely to develop 

Type 2 diabetes if their parents have a history of diabetes and a CM. Overall, CMs play a role in 

the high prevalence of diabetes in SA.   

 Sex segregation.  Segregation of women from adult men can be found in universities, 

workplaces, gatherings and social events, as well as in all school levels and its curriculum. For 

example, the school curriculum for girls includes no sport or physical education (Mobaraki & 

Söderfeldt, 2010) which differs from boys who are offered sport lessons from a very young age. 

Segregation also includes fitness centres with most centres being for men only (Al-Sahli, 2016). 

The few that do exist for women are found in major cities (such as Riyadh, Jeddah and 

Dammam) which limits access for women who live far away from the centre. In addition, 

women are banned from practicing physical activities in open public spaces (Al-Nuaim et al., 

2012; Mobaraki & Söderfeldt, 2010), which further limits the opportunity for women to exercise. 

Overall, applying segregation in education and public sport facilities has played a role in 

preventing women from physically exercising. 

 Sex segregation also poses a challenge when female patients visit a diabetes clinic 

supervised by a male healthcare provider. In SA, women are expected to have privacy while 

receiving medical treatment that requires the exposure of any part of the body to healthcare 

providers, particularly male healthcare providers (Al-Mutairi, 2015). This concept derives from 

Islamic law, specifically prohibitions of unnecessary touch, even hand shaking, between 

unrelated adults of the opposite sex. The female patient may refuse to be treated until a female 

doctor is available, and not receive the healthcare she requires. 
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Saudi driving law.  In June 2018, the ban on women driving in SA was lifted (Nago, 

2018), however not all SA women are immediately taking advantage of obtaining their driving 

license. Prior to this, SA law had banned women from driving on public roads and highways 

since 1932. This extremely conservative social norm, and legal framework, had been passed on 

from one generation to the next and had a significant impact on the everyday lives of SA women, 

particularly in their ability to maintain good physical health. As the limited number of fitness 

centres for women may be located in different geographical locations requiring a car to travel 

there, SA women relied on their male relatives for transportation (Rajkhan, 2014). In addition, 

city taxis are often expensive, and many families refuse to use them because they see them as 

unsupervised spaces that may be unsafe (Al-Kadi, 2012). Therefore, the Saudi driving law 

previously prevented women from having access to fitness centres, and the opportunity to 

increase their physical activity. The Saudi driving law also had a negative impact on women 

accessing healthcare services. Murad (2014) found 70% of the residents of Jeddah did not have 

effective access to the PHC nearest to them, and most of those without access were women. 

These issues could be challenges for SA women attempting to manage their diabetes.  

Diet during Ramadan. As a Muslim country, SA celebrates a month of Ramadan every 

year. Ramadan is one of the most important months in the Islamic calendar and the only month 

that is mentioned in the Muslim holy book (Quran). The importance of this month lies in the 

action of fasting that is revealed in the Quran and its great reward from Allah. The fasting is over 

the daylight hours from dawn until dusk, and during this period, Muslims must abstain from all 

food and drink (Trepanowski & Bloomer, 2010). The fasting in this month is obligatory for each 

Muslim after the age of puberty; however, it is forbidden for those who meet specific conditions, 

such as those traveling, the elderly, those with diabetes (mainly Type 1 diabetes and those 
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recommend by doctor not to fast), menstruating, pregnant and breastfeeding women 

(Trepanowski & Bloomer, 2010). During Ramadan, the lifestyle of SA citizens changes, 

particularly dietary consumption and frequency of food intake. The consumption of food alters 

from three meals to a large meal after sunset (Iftar) and a large meal before dawn (sahoor) 

(Ibrahim, Habib, Jarrar & Al Baz, 2008). Most Ramadan food is high in fat (oil), calories and 

sugar (Fedail, Murphy, Salih, Bolton, & Harvey, 1982; Hallak & Nomani, 1988). In addition, 

one study found that almost 60% of participants reported gaining weight following Ramadan 

(Bakhotmah, 2011). This manner of eating may contribute to the development of Type 2 

diabetes. 

Lifestyle factors related to cultural context. The high incidence of Type 2 diabetes 

among SA women has been found to be strongly connected to lifestyle factors, such as unhealthy 

diet, physical inactivity, and smoking.  

Unhealthy diet. Unhealthy diet is known to contribute significantly to the prevalence of 

diabetes (Al-Quaiz et al., 2013; Midhet et al., 2010; Samara, Nistrup, Al-Rammah, & Aro, 

2015). Current typical dietary habits in SA have been reported as broadly suboptimal. Samara 

and colleagues (2015) found almost 42% of young SA women consume soft drinks and fast food 

more than three times per week, with a high consumption of sweets (64.9%) and cakes (45.5%). 

More than half of SA women reported they consume less than three servings of fruit and 

vegetables per day (Memish et al., 2014). Instead they prefer to consume Kabsa (a popular Saudi 

food composed of rice and whole lamb) as well as other imported goods, such as French fries, 

baked goods, refined grains, high-energy processed foods and foods prepared with added sugar 

and salt (Midhet et al., 2010).  
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 The consumption of dates is also high and seen as an essential part of the SA diet. As a 

Muslim country, citizens of SA follow Islamic teachings that highlight the importance of dates, 

emphasized by the Quran and prophet Mohammed (Marwat et al., 2009). Studies have shown 

that dates are a concentrated source of sugar (44-88%) (Al-Shahib & Marshall, 2003), which 

may play a role in increasing the risk of developing Type 2 diabetes (Diet Health Club, 2014; 

Midhet et al., 2010). Al-Kaabi and colleagues (2011) argue that if dates were eaten with 

unhealthy food, such as Kabsa, French fries, and sweets, they could increase blood lipid and 

glucose level for patients with diabetes. In addition to their habitual food consumption, women in 

Gulf countries such as SA experience personal barriers in managing their nutrition. Ali, 

Baynouna, and Bernsen (2010) observed that women in Gulf countries often give in to their 

appetite and desire for less healthy food. Furthermore, they are frequently uneducated about 

nutrition or methods for preparing and cooking healthy food. Overall, challenges in food 

management, consumption of unhealthy food, and lack of information regarding cooking healthy 

food all play a significant role in the prevalence of diabetes among SA women. 

Physical inactivity. According to Memish and colleagues (2014), almost 75% of SA 

women report little or no physical activity on a daily basis. As noted previously two of the most 

notable customs in Saudi society influencing physical inactivity are sex segregation and the law 

which banned women from driving. Additional factors related to culture also affect women’s 

levels of physical activity. SA women are mostly inactive while at home. They often hire 

domestic workers to take care of the house and children, which limits their involvement in indoor 

physical activity (Ali et al., 2010).  

Furthermore, most women prefer to not engage in outdoor physical exercise. They are 

often discouraged from undertaking outdoor physical activity due to the extreme heat that exists 
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most of the year (Al-Nuaim et al., 2012). Sensitivity to heat exposure is generally greater in 

women than in men, particularly because SA women are expected to cover themselves with more 

clothing than men, as required by the local interpretation of modesty in Islamic law (Habibi, 

Dehghan, Haghi, & Shakerian, 2015). Overall, these factors influence the physical activity 

among SA women, contributing to an increase in the risk of developing Type 2 diabetes. 

Smoking. Cigarette smoking has been found to play a significant role in the etiology of 

Type 2 diabetes (Chang, 2012; Cho et al, 2009; Jee, Foong, Hur, & Samat, 2010). However, 

studies have noted that the incidence of smoking among SA women is lower (7.6%) than the 

incidence among SA men (18.7%) (Al-Quaiz et al, 2013). Nevertheless, recent studies in Saudi 

have found that water-pipe smoking (WPS) in the form of Shisha, hubbly bubbly, or Museal was 

more prevalent among young females than cigarette smoking as it is seen as a more fashionable 

trend, a symbol of prestigious life and modern standard of living (Al-Quaiz, 2013; Al-Moamary 

et al., 2012; Ramkumar, 2010). WPS is an ancient method of smoking that refers to tobacco use 

in eastern Mediterranean countries (Ramkumar, 2010), and is widely believed to be less harmful 

than cigarette smoking (Mandil et al, 2010). The tobacco is usually flavored with fruit and 

burned through charcoal placed on top of long tube that is connected to a glass container holding 

water in its base. The smoke filters through the water before it is inhaled by the smoker 

(Ramkumar, 2010). A study conducted among female university students (n = 1,050) in SA, 

found that almost 9% smoked tobacco using water pipes versus 5% who smoked cigarettes and 

3% who smoked cigarettes and used other tobacco products (Merdad, Al-Zahrani & Farsi, 2007).  

The incidence of WPS has also been found to be higher among high school female students 

(34%) than university students (Al-Moamary et al., 2012). Most were found to predominantly 

smoke at home due to the influence of a parent (mainly fathers) who also used WPS. Although 
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the impact of WPS on health has not been well studied, some studies have claimed that water 

pipes contain the same toxic materials as cigarettes and long-term use may lead to an increased 

risk of Type 2 diabetes (Al-Mutairi, Shihab-Eldeen, Mojiminiyi & Anwar, 2006; Raad et al., 

2011; Ramkumar, 2010).  

Overall, in SA, the rate of smoking varies among women of different ages. It is lower than 

that of men; nevertheless, smoking WPS has become common among young women, which may 

increase their risk of developing Type 2 diabetes in the future. 

Obesity. Obesity is a key contributory factor in the development of Type 2 diabetes (Ali et 

al., 2010; Al-Quaiz et al, 2013; Kahn, Hull & Utzschneider, 2006; Memish et al., 2014). Kahn 

and colleagues (2006) observed that among obese individuals, the adipose tissue responsible for 

storing the energy in the form of fat results from a positive imbalance between energy 

consumption and energy expenditure. This pattern is typical among SA women who consume 

unhealthy food and perform little physical activity. Al-Quaiz and colleagues (2013) reported that 

between 1996 and 2011, obesity among women in SA increased significantly, from 24% to 44%, 

while the corresponding rate for men increased from 14% to 24%. Daoud and colleagues (2015) 

recruited 5,428 SA women to assess their general health status and health challenges and 

reported that almost 34% of the participants were obese. Daoud and colleagues (2015) also 

reported obesity was most prevalent among women aged 35 to 64, among whom obesity reached 

between 49 to 63%. 

  Furthermore, women in Gulf countries, such as SA, have some barriers which affect 

their control for weight and decrease obesity. For example, a personal barrier may be when 

women feel less motivated to continue to manage their weight when weight loss was not 

achieved; a social barrier may be low social support from families interfering with weight 
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management or frequent social gatherings (guests and invitations) that promote overeating. Time 

constraints due to social obligations (family visits) also decreases women’s engagement in 

regular physical activity (Ali et al., 2010), which may result in an increased incidence of obesity 

and Type 2 diabetes.  

Treatment compliance. In optimal diabetes management, patients demonstrate 

knowledge about the disease, seek treatment and follow the treatment recommended by their 

healthcare provider (Salam & Siddiqui, 2013). However, Saudi citizens have demonstrated low 

compliance toward diabetes management in three main domains: following doctor treatment 

recommendations, disease misconceptions, and barriers toward seeking treatment.  

In following healthcare provider’s treatment recommendations, patients with diabetes 

may display inadequate compliance in lifestyle modifications (Al-Aujan, Al-Aqeel, Al-Harbi & 

Al-Abdulltif, 2012; Salam & Siddiqui, 2013). They consider healthcare provider’s advice related 

to medical follow-up and medications to be important but ignore advice related to blood glucose 

monitoring and foot care (Salam & Siddiqui, 2013). Saudi women with Type 2 diabetes 

demonstrate low compliance to diet (Salam & Siddiqui, 2013) and do not regularly follow the 

dietary plan recommended by the dietician or doctor (Saadia, Rushdi, Alsheha, Saeed, & Rajab, 

2010).   

 SA women report misconceptions regarding diabetes treatment, believing that diabetes 

medications can be stopped once the symptoms disappear, that they can eat whatever they like as 

long as they are taking medication and that consuming bitter-tasting foods can help with 

controlling blood glucose levels (Al-Saeedi, Elzubier, Al-Dawood, & Bahnasi, 2002a; Al-Saeedi, 

Elzubier, Bahnasi & Al-Dawood, 2002b). A barrier toward seeking treatment, SA women often 
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lack faith in modern medicine and refuse to seek modern medical help for actual causes and 

treatment (Jaber et al., 2014).   

 This section has provided insight into various factors contributing to the prevalence of 

Type 2 diabetes among women in SA. The Saudi government must understand these factors in 

order to help SA women attain healthier lifestyles through PHCs. Self-management is an option 

that has been suggested as a main treatment modality for diabetes, with results from previous 

research studies suggesting that patients who demonstrate aspects of self-management in their 

food intake, physical exercise, and blood glucose levels have better health outcomes (Franek, 

2013; Haas et al., 2012; Powers et al., 2017). These long-term changes in lifestyle and habits 

may be difficult for patients to achieve on their own (Kumar & Snooks, 2011). Therefore, 

support should be provided from healthcare facilities, such as PHCs, as they are a trusted source 

for health awareness. The following section will provide an overview of the primary healthcare 

system in SA, within which the management of diabetes normally takes place.  

Background of Primary Healthcare and Diabetes Management in SA 

 Historically, the people of the Arabian Peninsula sought local, traditional healers to treat 

health issues. Major treatments included cauterizing, cupping, and reciting the Holy Quran, 

which many believe to have as much power in treating disease as any medicine (Al-Rowais, Al-

Faris, Mohammad, Al-Rukban & Abdulghani, 2010). In 1925, when King Abdul-Aziz governed 

the Hajez region – the western part of the Kingdom – he assigned Makkah as the first capital for 

this region and built the foundation of the SA healthcare system, the Public Health Directorate 

(PHD) (MOH, 2009). The current PHD has 20 offices spread throughout SA, with each PHD 

responsible for the supervision, management, and support of a number of hospitals and PHCs 

(Al-Yousuf, Akerele & Al-Mazrou, 2002). 
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The PHCs have demonstrated self-management programs in two main, regulated spheres 

- the government and private sectors. The government sector includes two segments: the MOH 

or public segment and other government-owned but semi-independent segments.  

Government sector – MOH or public segment.  

The MOH or public segment is the dominant sector, offering most health services at 

public healthcare facilities, including 2037 public PHCs. These centres differ in resources, size, 

and population served, with the latter ranging from 500 to 25,000 persons (Khaliq, 2011). All 

public PHCs have sex-segregated clinics that account for more than 80% of visits (Khaliq, 2011). 

These facilities provide several services. For instance, free medications to all patients, referral of 

cases from primary to secondary and tertiary health services, maintaining patient records, and 

applying accreditation and licensing requirements to enhance both efficiency and quality of care 

(Khaliq, 2011). 

According to Wilkinson and Whitehead (2009), the role of community, family, and 

healthcare workers to support patients to engage in self-management is crucial; however, public 

PHCs face significant challenges in achieving optimum diabetes care. In a community context, 

patients may have difficulty accessing healthcare facilities (Al-Ahmadi & Roland, 2005). SA 

lacks an effective transportation system (Rajkhan, 2014) to enable people to travel to PHCs, 

especially women (who were previously not allowed to drive). In public PHCs, patients and 

family members receive self-management education in the form of mini-lectures, pre-recorded or 

broadcast media, educational movies and automated presentations shown in waiting areas, 

posters and pamphlets containing general information as well as guidelines aimed at preventing 

and controlling Type 2 diabetes (Osaimi & Al-Gelban, 2007; Siddiqui, Aziz & Ali, 2014).   
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 However, this method of patient education for self-management has not been found to be 

effective in promoting awareness about diabetes management. Patients who attend clinics with 

the assistance of family members may receive basic, general information but when they arrive 

home, and need further help with self-management, they do not know who to ask (Siddiqui, 

Ogbeide, Karim & Al-Khalifa, 2001). Moreover, healthcare workers do not provide knowledge 

found to be effective for diabetes self-management. Health teams often focus on general skills or 

information related to disease, or patients’ roles in specific situations, such as losing weight or 

managing hypo- or hyperglycemia, while failing to teach patients the skills needed to manage 

independently, such as self-monitoring of blood glucose levels or home foot care (McGowan, 

2012). Additionally, there are no communication channels that assist healthcare workers to 

follow up with patients, in order to assess whether they have implemented the knowledge 

effectively (Al-Aboudi et al., 2016). Most public PHCs also have long waiting periods for 

appointments and patients may only visit a doctor every four to eight months, a period too long 

for optimization of diabetes management. 

Government sectors (semi-independent PHCs) and private sector.  

Semi-independent PHCs account for close to 19% of total health services in SA (MOH, 

2010). They belong to various ministries other than the MOH or to agencies under partial 

government control (Walston, Al-Harbi & Al-Omar, 2008), and are financially independent of 

the MOH in their delivery of healthcare services. These ministries, agencies, and educational 

institutions offer free primary care services for students or employees of these institutions, or 

their dependents (Al-Malki et al., 2011). Compared to MOH services, these institutions are 

recognized as prestigious and offer a high quality of care.  
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 PHCs in the private sector account for 21% of all PHCs in SA (MOH, 2010). Private 

PHCs are often owned and maintained by private corporations and individuals, and are 

predominantly found in major urban areas (Al-Bejaidi, 2010). The private sector operates on a 

fee-for-service basis, whether paid for by an insurance company, the employer, or out-of-pocket 

by the patient (Khaliq, 2011). Private PHCs are preferred by many residents of SA as they are 

characterized, in general, by high-quality medical care, with staff perceived as skilled, helpful, 

and oriented toward patient-centred care in their delivery of healthcare assistance (Al-

Doghaither, Abdelrhman, Saeed & Magzoub, 2003).  

 Regarding the management of diabetes in semi-independent PHCs and other private 

centres, patients receive high-quality healthcare services (Al-Ahmadi & Roland, 2005; Yusuf, 

2014). Many patients benefit from educational services offered inside the centres as well as from 

distance care. For example, patients can make a phone call or send an e-mail or text message to 

their doctor at any time with concerns regarding disease management, while also receiving text 

messages or e-mails from their healthcare teams to remind them about appointments (Al-

Maiman, Bahkali, Al-Frih, Househ & El-Metwally, 2014). Semi-independent PHCs and some 

private PHCs are often equipped with outstanding, modern medical equipment, which helps 

professionals to provide effective care whilst ensuring patient safety and reasonable waiting 

times. To illustrate, King Abdul-Aziz University Hospital (KAAUH), an educational institute 

belonging to government-funded independent segment, uses a computerized pharmacy system. 

In this system, the doctor enters the medication prescription in the hospital’s computer and it is 

immediately sent to the pharmacy inside the hospital. Then within a few minutes, the patient can 

take the medication (KAAUH, 2017). Patients are also able to schedule follow-up appointments 



 

 

22 

 

with doctors within a week, or up to a maximum of one month, unlike public PHCs where 

patients may need to wait months for follow-up.  

Current Technology Use for Patient Self-Management in Primary Healthcare System  

 The disparity among healthcare facilities in SA has resulted in discrepancies in the way 

primary healthcare services are delivered, including a significant degree of variation in the use of 

health information technologies (HITs). Semi-independent PHCs have adopted health 

informatics systems that vary from one ministry or agency to another. For example, King Faisal 

Specialist Hospital and Research Centre (KFSH&RC) has implemented some of the newest 

informatics technologies, which have not been used in SA to date (Al-Tuwaijri, 2008). The 

KFSH&RC uses a computerized health system to serve health consumers (Al-Sulame, Khalifa & 

Househ, 2016), such as reminding patients about their appointments by email, following up by 

email after visits noting patient’s attendance, and sending an online questionnaire to measure 

patient satisfaction. The KFSH&RC has been evolving its own HIT system, along with new 

programs such as an e-health portal (Al-Sulame et al., 2016). A future service in the e-health 

portal is a secure health website called Sehety which aims to enhance communication with 

patients (KFSH&RC, 2015). In this system, patients can track their personal health, such as 

reviewing laboratory tests, as well as reviewing appointment dates, available screening tests, 

immunizations, and medications. Sehety can be downloaded as a smartphone application, so 

patients can easily access their medical reports. Aside from the KFSH&RC, few PHCs use an 

automated system to remind patients about their appointments by email or text (Al-Tuwaijri, 

2008).  

Some private PHCs and public PHCs fall short of the basic requirements for HIT systems 

(Al-Tuwaijri, 2008) and lack smartphone applications or e-health provision (Al-Maiman et al., 
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2014). Many public PHCs still use paper medical health records for patient data and managing 

appointments (Al-Maiman et al., 2014; Al-Tuwaijri, 2008). Al-Maiman and colleagues (2014) 

found most public PHCs only met the basic requirements of information communication 

technology infrastructure required to support the use of HIT, such as employing social media 

strategies to encourage health awareness among the public.  

 Health authorities are working to establish a national e-health plan to connect all public 

health facilities (Al-Sulame et al., 2016). No initiatives were found that suggested the SA 

government is providing additional support for the deployment of HIT or the development of 

smartphone applications for use in public PHCs. However, although using technological 

advancements, such as smartphone applications, may have potential as useful and 

multifunctional tools that could be beneficial to patients with diabetes, including SA women, the 

intention to use and accept the technology should be investigated before this promising approach 

is applied. 

Global Evaluation of Smartphone Applications Interventions for Type 2 Diabetes 

Studies examining the use of smartphone applications in diabetes management have found 

them to be cost-effective tools that enhance the quality of care, promote communication with 

healthcare providers, and help patients manage their diabetes more effectively (Al-Otaibi et al., 

2016; Quinn et al., 2008; Rho, Kim, Chung & Choi, 2015; Waki et al., 2014). Patients can also 

use Geo-Positioning System (GPS) data (Boulos et al., 2011) to locate healthcare facilities near 

their homes or neighbourhoods.  

Smartphones have built-in cameras and higher-resolution screens that allow them to be 

used as handheld computers (Boulos et al., 2011). These features enable patients to take pictures 

or videos of their meals and send to medical specialists, who can analyze whether they have met 
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their dietary requirements and respond to patients with advice if needed (Waki et al., 2014). 

Smartphones also have sound recording capabilities (Boulos et al., 2011), allowing patients to 

upload data by voice, which are then converted into written texts for health information 

databases. Health professionals can then assess the data and reply to the patient accordingly 

(Waki et al., 2014). It is, however, understood that patients should receive education and training 

in smartphone use before being asked to use them for self-management interventions. Overall, 

using smartphones as a communication tool to connect patients with healthcare specialists would 

enrich their relationships and promote self-management of their diabetes.  

 Regarding enhancing patient knowledge, a smartphone application was developed by 

researchers in SA, comprising a diabetes management system called SAED, which investigated 

the potential of smartphone technologies to aid patients in self-management of Type 2 diabetes 

(Al-Otaibi et al., 2016). According to Al-Otaibi and colleagues (2016), the name SAED was 

chosen to represent connotations of happiness and joy in Arabic. The researchers conducted a 

pilot study, using 20 participants over six months, to assess the impact of the SAED system. The 

authors did not disclose the sex distribution of those who participated in the study (Al-Otaibi et 

al., 2016). Participants with Type 2 diabetes were randomly assigned to the intervention group 

who used the SAED system, or the control group who followed traditional approaches to patient 

monitoring. The intervention group used the device to test their blood glucose levels on a daily 

basis. The resulting data were then transmitted, via Bluetooth, to the smartphone to be uploaded 

by the application, which sent the data to the main server at the regional hospital. Each patient 

received SMS messages from the web system to keep them updated about their condition, along 

with other relevant information. These messages, conveyed in Arabic, covered five domains of 

diabetes education: blood glucose monitoring, basic knowledge about diabetes, treatment 
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strategies, awareness off complications, and tips about diet and clinical attendance. 

Recommendations concerning lifestyle choices, risk factors, and pharmacological treatments 

were based on National Institution for Health and Care Excellence and United Kingdom diabetes 

guidelines. During the study, knowledge regarding self-management of diabetes increased and 

Hemoglobin A1c (HbA1c) levels significantly decreased among the intervention group 

compared to the control group.  

 In Japan, researchers created a smartphone application called DialBetics, which engaged 

in a more advanced data transfer approach. The researchers employed a non-blinded, randomized 

control design in a three-month study (Waki et al., 2014), assigning 27 patients to the 

intervention group (seven female and 20 male) and 27 patients to the control group (six female 

and 21 male). The study examined whether it was feasible for patients with Type 2 diabetes to 

understand and adopt DialBetics to manage their diabetes. This system included an information 

transfer module where patients uploaded their data, such as blood glucose levels, along with 

written or voice messages reporting the content and timing of meals and the type and duration of 

exercise. Patients could also take photos of their meals for review and feedback from dieticians. 

This data was then analyzed automatically on the server, evaluated based on the Japan Diabetes 

Society guidelines, and the results sent directly to patients’ smartphones, often as text messages. 

If patients showed abnormal results, they would receive a call from their doctors. After three 

months, HbA1c values were reduced by 4% in the intervention group compared to the control 

group (Waki et al., 2014).  

 Overall, the success of the SAED and DialBetics applications suggest opportunities exist 

for patients to effectively self-manage Type 2 diabetes with the use of smartphone applications. 

These applications can teach patients how to address issues regarding their diabetes 
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independently, while encouraging them to positively change their behaviour to improve their 

health. However, the SAED and DialBetics applications still depend on human expertise to guide 

treatment and improve patient knowledge. Therefore, the capacity of smartphone applications to 

support more independent patient self-care has not yet been fully examined (Goyal & Cafazzo, 

2013).   

Perceiving Usefulness of Smartphone Applications among SA Women with Type 2 Diabetes  

 Around the world, 56% of smartphone users are women (Mosa, Yoo & Sheets, 2012; 

Stebbing, 2012). “Millennials,” including young women, find smartphones to be affordable as 

phones are being manufactured by multiple companies with different platforms and reasonable 

data plans (Boulos et al., 2011). One study reported that Saudi women are more likely than men 

to use online health services for purchasing health products or searching for healthcare 

information (Al-Ghaith, Sanzogni & Sandhu, 2010). Therefore, it is reasonable to expect that 

Saudi women may use smartphone applications as alternative interventions for diabetes self-

management to modify cultural norms that challenge their health.  

Using smartphone applications could also moderate the effect of cultural norms, by 

decreasing the amount of in-person interactions between female patients and male healthcare 

providers, enabling access to healthcare providers for women who cannot find transportation to a 

PHC, and providing better self-care options to independently manage their diabetes (Al-Kadi, 

2012). Previous applications of information communication technology have proven to be 

efficient interventions that improve diabetes patients’ quality of care through education and 

communication that contribute to more effective self-management (Goodarzi, Ebrahimzadeh, 

Rabi, Saedipoor & Jafarabadi, 2012; Maniam et al., 2015). Smartphone applications could 

provide access to a diabetes treatment behavioural plan that would include both consistent 
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education as well as follow-up to monitor patients’ compliance to all aspects of diabetes 

management. Patients would be able to communicate with their doctor at any time by distance. 

Moreover, patients may easily access answers from trusted resources to address their concerns 

(e.g. healthcare providers) rather than finding information from unreliable and untrusted 

resources via a general Internet search.   

Investigating Intention to Accept and Use Smartphone Applications around the World 

In SA, there has been limited research examining smartphone use by gender, or the 

intention to accept and use smartphone applications specifically related to health monitoring. In 

Thailand, Boontarig et al. (2012) assessed the intention to accept smartphone applications for e-

health services among patients with diabetes by using the Technology Acceptance Model (Davis, 

1989). Performance expectancy, effort expectancy, and social influence were important 

predictors for patient adoption toward smartphone technologies. However, their study focused on 

specific characteristics of participants who were already well educated in technology. In 

Malaysia, Maniam et al. (2015) designed a framework called the Diabetes Self-Management 

Application to study the acceptance of patients with diabetes in using smartphone technology. 

The researchers identified factors that affected the acceptance of smartphone applications, and 

those that would influence a patient’s decision toward accepting the future implementation of 

diabetes applications for self-management. The studies by Boontraig et al. (2012) and Maniam et 

al. (2015) did not measure patient-centred factors such as healthcare knowledge (Wilson & 

Lankton, 2004), health information seeking preference (Ende, Kazis, Ash, & Moskowitz, 1989; 

Wilson & Lankton, 2004), or dependency on self-management technology (Or, 2008).  
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Theoretical Framework and Hypothesis  

  The PTAM framework was found to be suitable for this study, with a focus on patients 

with chronic conditions and their perspectives on the acceptance or rejection of technologies (Or 

& Karsh, 2006) (Appendix A). The theory suggests that patients with chronic diseases may or 

may not choose to use technology based on attributes including their health conditions, 

environment of use, personal characteristics and features of healthcare technology (Or & Karsh, 

2006). The PTAM framework includes: 1) patient-centred factors specific to patients with 

chronic diseases, including visual-functional status, perceived upper extremity functional ability, 

health information seeking preference, perceived health and well-being, healthcare knowledge, 

dependency on self-management technology, and satisfaction with nursing care; 2) factors 

related to the use of HIT including facilitating conditions, attitudes toward technology, computer 

anxiety, computer self-efficacy, and perceived behavioural control; and, 3) factors derived from 

the UTAUT model (Or & Karsh, 2006). The UTAUT model was developed based on eight 

models (Table 1) and theorizes why and how individuals adopt new technologies (Venkatesh et 

al., 2003). Venkatesh and colleagues (2003) postulate that three constructs serve as direct 

predictors of intention to use technology – performance expectancy, effort expectancy and social 

influence – as well as two direct constructs related to the actual use of computer technology: 

intention and facilitating conditions. The PTAM presupposed that the effect of sex, age, 

computer experience, and educational level could moderate both use intention and actual usage.  
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Table 1  

Eight Models Used to Develop UTAUT 

Motivational Model (Davis, Bagozzi, & Warshaw, 1992) 

Innovation Diffusion Theory (Moore & Benbasat, 1991; Rogers, 1995) 

Social Cognitive Theory (Bandura, 1986; Compeau & Higgins, 1995) 

Technology Acceptance Model (Davis, 1989) 

Combined Technology Acceptance Model/Theory of Planned Behaviour (Taylor & Todd, 1995) 

Model of Personal Computing Utilization (Thompson, Higgins, & Howell, 1991; Triandis, 1977) 

Theory of Reasoned Action (Fishbein & Ajzen, 1975) 

Theory of Planned Behaviour (Ajzen, 1991) 

Reference: Venkatesh et al. (2003, pp. 28-32) 
 
 

 

In the current study, a modified theoretical framework was developed (Figure 1), based on 

the PTAM, to examine only participants’ behavioural intention rather than the actual use of 

smartphone technology for self-management of Type 2 diabetes. The modified model included 

four predictors of behavioural intention (BI): performance expectancy (PE), effort expectancy 

(EE), social influence (SI), and patient-centred factors (healthcare knowledge, health information 

seeking preference, dependency on self-management technology). The following section will 

provide more detail for each variable. 

 

 

  

  

Figure 1 Theoretical Model Used in this Study (adapted from Or & Karsh, 2006) 
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Technology acceptance factors. 

Performance expectancy (PE). PE assesses the degree to which individuals believe that a 

technology will help them gain a desired goal. Studies to date have shown that PE was 

statistically significant in shaping an individual patient’s intention to use new technology 

(Kohnke, Cole & Bush, 2014; Or, 2008; Or et al, 2011; Venkatesh et al., 2003). In a study 

exploring Saudi citizens’ adoption of smartphone technology, researchers found that the use of 

smartphones helped users improve their overall performance and perform many tasks more 

easily (Al-Dhaban, Daim, & Harmon, 2016). They also found a strong positive relationship 

between PE and consumers’ behavioural intention to adopt smartphone technology. In the 

context of the present study, PE refers to the degree to which SA women with Type 2 diabetes 

believe that adopting smartphone applications in the future will enhance their performance and 

effectiveness in managing their diabetes. As Or and Karsh (2006) have indicated, patients may 

be more likely to accept a technology if they believe the technology will be useful and functional 

to them in achieving positive outcomes, such as enabling effective self-management. Therefore, 

in this study PE would contribute in predicting SA women’s behavioural intention to use 

smartphone technology to manage Type 2 diabetes in the future.  

 Effort expectancy (EE). EE is the degree of ease or difficulty related to each new 

technology (Venkatesh et al., 2003). Several studies investigating the influences on individuals’ 

intention to use technology and technology-related health innovations have found that EE 

significantly influenced individual patients’ intention to adopt new systems or technologies in 

healthcare (Boontarig et al., 2012; de Veer et al., 2015; Kohnke et al., 2014; Or et al, 2011; 

Venkatesh et al., 2003). If smartphone applications and technology are easy to learn or easy to 

use in daily life, patients are more likely to participate in self-management activities. Or and 
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Karsh (2006) stated that, if patients believe they are capable of accessing a technology, they will 

perceive it as easy to use and similarly will be likely to intend to adopt it. In the context of the 

present study, EE denotes the degree to which SA women with Type 2 diabetes believe that 

using a smartphone in self-management will be easy and free of effort. Al-Dhaban and 

colleagues (2016) have pointed out that EE is based on the user’s perception of the level of 

simplicity or ease of use. In the same study, EE had a positive relationship to Saudi patients’ 

intention to adopt the smartphone technology. Therefore, in this study EE would contribute in 

predicting SA women’s behavioural intention to use smartphone technology to manage Type 2 

diabetes in the future.    

 Social influence (SI). Venkatesh and colleagues (2003) define SI as “the degree to which 

an individual perceives that important others believe he or she should use the new system” (p. 

451). The concept of social influence is drawn from the Theory of Reasoned Action (Fishbein & 

Ajzen, 1975), and has been shown to predict behavioural intention or technology acceptance (Or 

& Karsh, 2006). The PTAM presents SI as a predictor of behavioural intention, as individuals are 

more (or less) likely to perform a behaviour (such as accepting a technology) if they believe that 

important others (e.g., visiting nurses, caregivers, and grandchildren) think they should (or 

should not) perform the behaviour. Thompson et al. (1991) and Venkatesh et al. (2003) reported 

that social influence was statistically significant in shaping individuals’ intention to adopt new 

technologies. Wang and Wang (2010) found that SI strongly affects behavioural intention or 

acceptance, and the willingness of patients to accept a technology is increased if they believe the 

technology is important to others. Slade, Williams, and Dwivedi (2013) found that SI, observed 

in terms of peer influence, was significant in all age groups, with consumers being more likely to 

adopt a technology in their lives if they know other people who are important to them had 
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already adopted it. In the context of this study, SI refers to the degree to which SA women with 

Type 2 diabetes perceive that others who are important to them believe they should use 

smartphone technology for Type 2 diabetes self-management. In SA, using smartphones and 

their applications have been widely adopted (Al-Otaibi et al., 2016) due to cultural norms 

whereby communication is considered essential for maintaining family and kinship relationships. 

Therefore, women with Type 2 diabetes in SA may find social support from relatives, friends, or 

health workers who influence their intention to use smartphones for self-care management in the 

future.  

Patient-centred factors. These factors include healthcare knowledge, healthcare seeking 

preferences and dependency on self-management technology.  

 Healthcare knowledge (HK). Wilson and Lankton (2004) define HK as the degree of 

knowledge that patients have about their health status and how to care for their disease. Other 

researchers have found that patients who have little knowledge about the management of their 

health may be more likely to search for health-related resources and health information in order 

to manage their health status (Ferguson, 2000; Fowles et al., 2004). In the context of this study, 

SA women who are less knowledgeable about the management of their Type 2 diabetes may be 

more willing to accept and adopt new technology or use smartphone technology in the future (Or 

& Karsh, 2006). Hence, the relationship between healthcare knowledge and information 

technology acceptance is an interesting area to be explored in this study.   

 Health information seeking preference (HISP). HISP refers to the patients’ belief that 

they should be informed about their health conditions and care of their disease (Ende et al, 1989; 

Wilson & Lankton, 2004). Wilson and Lankton (2004) suggested that employing technology in 
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healthcare can enhance patients’ access to health information and thereby decrease the difficulty 

of obtaining that information, in comparison to looking in medical libraries or asking a 

physician. In the context of this study, SA women may be more willing to accept smartphone 

technology in the future if they want to be informed and updated by their healthcare 

professionals about their Type 2 diabetes.  

 Dependency on self-management technology (DST). DST refers to the degree to which 

patients rely on technology to manage their chronic health problems (Or & Karsh, 2006). Gitlin 

(1995) examined acceptance of assistive technology among patients and found patients who 

frequently used assistive technologies during the first month following its introduction were most 

willing to continue using, and rely on, that technology in the following months. In the context of 

this study, it is theorized that SA women who currently depend on smartphones for general 

communication and accessing internet information, will be willing to rely on supportive 

technology, such as smartphone applications, to manage their Type 2 diabetes in the future. In 

fact, due to the wide distribution of smartphone technologies, more than 55% of Saudi residents 

have internet access and the population is becoming increasingly dependent on smartphones for 

information and communication, especially related to general healthcare (Ministry of 

Communications and Information Technology [MCIT], 2013). Assessing the relationship 

between smartphone dependency and behavioural intention is an important area to study.  

Behavioural intention (BI). BI refers to the strength of an individual’s intention to 

perform a behaviour (Davis et al., 1989; Fishbein & Ajzen, 1975). This is based on the Theory of 

Reasoned Action, “the stronger a person’s intention, the more the person is expected to try, and 

hence the greater the likelihood that the behaviour will actually be performed” (Ajzen & 
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Madden, 1986, p. 454). Venkatesh and colleagues (2003) reported that “the role of intention as a 

predictor of behaviour (e.g. usage) is critical and has been well-established in information 

systems and the reference disciplines” (p. 427). Several studies have shown that BI can influence 

and predict use behaviour, especially the use of new technologies (Davis et al., 1989; Sheppard, 

Hartwick, & Warshaw, 1988; Venkatesh et al., 2003). However, since delivery of patient self-

management via smartphone is still in its infancy in SA, this study will only examine 

participants’ BI rather than actual implementation of smartphone technology.   

Based on the review of the literature and the theoretical model, the following hypothesis was 

developed for this study: 

 Higher levels of performance expectancy, effort expectancy, social influence, health 

information seeking preference, dependency on self-management technology, and lower levels of 

healthcare knowledge, will significantly predict higher levels of SA women’s behavioural 

intention to use smartphone technology to manage Type 2 diabetes in the future. 

 In summary, Type 2 diabetes among women is a rapidly proliferating health issue in SA. 

The present PHC system has introduced self-management education to encompass the disease 

prevalence, but the system has many disadvantages. The use of technology in healthcare in SA is 

growing, with future opportunities for smartphone applications to improve health outcomes 

among SA women. Smartphone technology would enable women who experience difficulty 

reaching PHCs to easily communicate and seek knowledge regarding their diabetes, rather than 

having to present in person with such frequency. Therefore, the combination of increasing rates 

of diabetes among women and increasing use of smartphone applications, in addition to barriers 

and difficulties currently associated with self-management allows opportunities to examine the 
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factors related to the potential acceptance and use of smartphone applications to improve the 

health of women in SA.   
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Chapter 3  

Methodology 

This chapter provides an overview of the research design, sample, instruments, data 

collection, and analysis used in this study. Ethical considerations will also be discussed. Table 2 

shows the three phases for this study.   

Table 2  

Three Phases of Study 

Phase I 

 Development of the research design 

 Construction of the questionnaire 

Phase II 

 Preparation of the ethics board application 

 Obtaining necessary permits from authorities 

 Contacting collaborators 

 On-site research in Jeddah 

 Preparing and distributing letters of information, consent forms 

and questionnaires to participants 

Phase III 

 Data entry, validation, and cleaning of data 

 Statistical analysis 
 

Research Design 

A descriptive, cross-sectional survey design was conducted utilizing a paper 

questionnaire to test the theoretical model. This design was the most feasible research option 

considering time restraints. A paper questionnaire was selected to not limit the sample to only 

those who were comfortable using the Internet. 

Setting 

 This study was conducted in Jeddah, SA. Jeddah is one of the major cities in the densely 

populated western region of the country and is the main gateway to the holy cities in SA (Al-

Joufie, Zuidgeest, Brussel, & van Maarseveen, 2013). The focus of this study is public PHCs 
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managed by the MOH in the government sector. According to Shafiaah Al-Judeani, 45 public 

PHCs in Jeddah belong to the MOH (personal communication, March 4, 2017). These centres, 

organized in seven health regions (north-west; north-east, north-central, central, south-central, 

south-west, and south-east), have been classified and coded based on the incidence of chronic 

disease in the populations visiting them. Regions are coded as class A (with the highest number 

of chronic care patients), class B (with a moderate number), and class C (with the lowest 

number).  

  In this study, only the 13 public PHCs in class A (Table 3) were included to find a larger 

number of participants in a smaller number of visits. Each PHC has five main clinics including a 

chronic disease clinic which assigns specific days for men and women during the week. 

According to Al-Zoubi, a PHC statistician at the Medical Information and Statistics Centre in Al-

Matar, Al-Qadim, data from all chronic disease clinics in 2016 illustrated that women with 

diabetes visited the clinics more often than men (personal communication, November 12, 2017). 

Data specific to seven PHCs located in different regions of Jeddah city showed that the total 

number of visitors included 24,501 women and 12,482 men, with the number of visits by women 

with diabetes each month having doubled or even tripled compared to men with diabetes 

(personal communication, December 22, 2017). Data was not available for the remaining PHCs. 

For the purpose of this study, the researcher attended the chronic disease clinic on days for 

women only. 

Table 3  

Regions and Numbers of PHCs 

Name of Region Number of PHCs 

North-central 6 

Central 5 

South-central 2 
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Sample  

 A non-probability (consecutive) sampling method was used. Consecutive sampling is a 

type of convenience sampling, which permits the researcher to recruit patients from accessible 

locations, such as PHCs in Jeddah. The researcher approached every eligible participant who 

attended the PHC for an appointment on a particular day (Mathieson, 2014; Polit & Beck, 2010). 

Recruitment continued until the target sample size was reached. In consecutive sampling, 

inclusion of all available subjects can decrease the risk of response bias and help ensure the 

sample represents the target population (Polit & Beck, 2010). 

  The necessary sample size was calculated using G-Power (Faul, Erdfelder, Buchner, & 

Lang, 2009) for linear multiple regression assuming a fixed model with six independent 

variables, with alpha set at .05, power set at 0.80, and an effect size of .15 (medium effect size). 

According to Cohen’s (1988) guidelines for multiple regressions, f2 ≥ 0.02, f2 ≥ 0.15, and f2 ≥ 

0.35 represent small, medium, and large effect sizes, respectively. According to this calculation, 

a sample size of 98 participants was required. 

Criteria for sample selection. To be included in the study, participants were required to 

be (a) female, (b) 18 years or older, (c) independent users of smartphone applications, (d) Saudi 

citizens with Type 2 diabetes who lived in SA for more than four months, and (e) patients who 

attended clinics in public PHCs for education on self-management of their diabetes. These last 

two requirements were included to ensure participants had experience with self-management 

programs in SA PHCs which usually requires regular visits to the PHC every four to six months. 

  Saudi women who were diagnosed with Type 2 diabetes while living outside SA were 

excluded as they would not have the same experience of self-management and might hold 
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opinions specific to the healthcare system where they lived at the time of diagnosis. Saudi female 

citizens with Type 1 diabetes or gestational diabetes were excluded. Potential participants who 

were children or less than 18 years old were excluded, as the education for self-management 

programmes in pediatric clinics is quite different from adult programmes. 

Data Collection Instruments    

 Data for this study were collected in the form of a self-completed questionnaire 

(Appendix B) and (Appendix C). The questionnaire could be completed in 15-20 minutes, which 

enhanced ease of participation and decreased questionnaire burden. A summary of the included 

variables and instruments is provided in Table 4.   

Table 4  

Variables and Questionnaire Instruments 

Variable # Items Instrument (Source) 

Sample Characteristics 

Demographics 

Diabetes Duration and Knowledge 

Accessing PHCs 

Use of Smartphone Applications 

 

4 

3 

1 

8 

 

Developed by researcher 

Developed by researcher 

Developed by researcher 

Developed by researcher 

Predictors 

Performance Expectancy 

Effort Expectancy 

Social Influence 

 

Patient Centred Factors: 

 Healthcare Knowledge 

 Healthcare Information Seeking 

Preference 

 Dependency on Self-

Management Technology 

 

4 

4 

3 

 

 

2 

4 

 

2 

 

UTAUT (Venkatesh et al., 2003) 

UTAUT (Venkatesh et al., 2003) 

UTAUT (Venkatesh et al., 2003) 

 

 

Health Knowledge Scale (Wilson & Lankton, 2004) 

Information-Seeking Preference Scale (Ende et al., 

1989; Wilson & Lankton, 2004) 

Adapted from Or (2008) 

Outcome 

        Behavioural Intention 

 

3 

 

UTAUT (Venkatesh et al., 2003) 
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Demographics 

Four questions were developed by the researcher to gain a basic understanding of the 

participants’ demographic characteristics, specific to their age, marital status, educational level, 

and employment status (Appendix B, questions 1 to 4).  

Diabetes Duration and Self-Rated Knowledge  

Three questions were developed by the researcher to describe how long participants had 

been diagnosed with diabetes, if they had attended or were currently attending any programs in 

PHCs related to Type 2 diabetic self-management, and their perceived level of knowledge related 

to their diabetes following this program (Appendix B, questions 5 to 7).  

Accessing PHCs  

 One question was developed by the researcher to describe participants’ ability to access 

primary healthcare facilities, due to distance and lack of transportation, using a 7-point Likert 

scale with options ranging from 1 “strongly disagree” to 7 “strongly agree” (Appendix B, 

question 15). 

Use of Smartphone Applications 

 Five questions were developed by the researcher to describe participants’ current typical 

use and experience with smartphones and smartphone applications, including how long they had 

been using smartphones, their knowledge related to using smartphone applications, how often 

they used smartphones on a typical day, types of applications being used, and obstacles 

preventing them from using smartphones (Appendix B, questions 8 to 12). Three questions also 

asked about their use of smartphone applications to look up information specific to their Type 2 

diabetes, using a 7-point Likert scale with options ranging from 1 “strongly disagree” to 7 

“strongly agree” (questions 13, 14 and 16). Using the participants’ response to ‘types of 
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applications being used’, the researcher also created a new variable to summarize the ‘number of 

applications’ being used in a usual day.  

Technology Acceptance Factors 

Performance expectancy (PE). PE was measured with a four-item measure (Appendix 

C, questions 17 to 20) based on the original UTAUT study, using a 7-point Likert scale with 

options ranging from 1 “strongly disagree” to 7 “strongly agree”. The four items measured 

whether or not the system (1) is useful, (2) enables a patient to achieve tasks quickly, (3) 

increases productivity and (4) increases a patient’s chance to control her disease.  

Venkatesh and colleagues (2003) created a PE construct to understand how using certain 

technological systems would empower individuals (patients) to achieve their desired goals. Five 

models were examined to create their construct of PE, namely extrinsic motivation from the 

Motivational Model (Davis et al., 1992), relative advantage from the Innovation Diffusion 

Theory (Moore & Benbasat, 1991; Rogers, 1995), outcome expectations from the Social 

Cognitive Theory (Bandura, 1986; Compeau & Higgins, 1995) and perceived usefulness from 

the Technology Acceptance Model (Davis, 1989) and the Combined Technology Acceptance 

Model/Theory of Planned Behaviour (Taylor & Todd, 1995). The scale has been used several 

times in different studies concerning various technologies and has been reported to be reliable 

and valid (Carlsson, Carlsson, Hyvönen, Puhakainen & Walden, 2006; Park, Nam & Cha, 2012; 

Venkatesh et al., 2003; Wang & Shih, 2009). Venkatesh and colleagues (2003) reported a 

Cronbach’s alpha of .90 for PE in their study.   
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Effort expectancy (EE). EE was measured with a four-item measure (Appendix C, 

questions 21 to 24) based on the original UTAUT construct, using a 7-point Likert scale with 

options ranging from 1 “strongly disagree” to 7 “strongly agree” (Venkatesh et al., 2003). The 

four items measured (1) whether the patient expects that future interaction with smartphone 

applications will be comprehensible, (2) whether smartphone applications is perceived to 

enhance the patient’s self-management of diabetes, (3) whether the patient expects to find 

smartphone applications amenable and easy to use and (4) whether or not the patient expects 

self-management smartphone applications to be easy to operate.  

 According to Venkatesh and colleagues (2003), EE is based on three root constructs:  

complexity from the Model of Personal Computing Utilization (Thompson et al., 1991; Triandis, 

1977), ease of use from the Innovation Diffusion Theory (Moore & Benbasat, 1991; Rogers, 

1995), and perceived ease of use from the Technology Acceptance Model (Davis, 1989). These 

authors examined EE to determine how a given technological system could be free of complexity 

and easy to use. The scale has been used several times in different studies concerning various 

technologies and in different contexts and has been reported to be reliable and valid (Carlsson et 

al., 2006; Park et al., 2012; Venkatesh et al., 2003; Wang & Shih, 2009). Venkatesh and 

colleagues (2003) reported a Cronbach’s alpha of .92 for EE in their study.   

Social influence (SI). SI was assessed with a four-item measure (Appendix C, questions 

25 to 28) based on the original UTAUT construct, using a 7-point Likert scale with options 

ranging from 1 “strongly disagree” to 7 “strongly agree”. Venkatesh et al. (2003) developed the 

SI construct to investigate how other people may influence a patient’s opinion or decision about 

using a new system or technology. The three items measured (1) patients’ perceptions about 
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those who encourage them to use smartphone applications, (2) the social influence of specific 

people on patients’ decisions about using smartphone applications for self-management, and (3) 

whether the patient believes that authorities in the healthcare system, such as senior management 

(managers) in PHCs, will be helpful in the use of smartphone applications for self-management.  

  SI is based on three root constructs: social factors from the Model of Personal 

Computing Utilization (Triandis, 1977; Thompson et al., 1991), image from the Innovation 

Diffusion Theory (Moore & Benbasat, 1991; Rogers, 1995), and subjective norms from the 

Theory of Reasoned Action (Fishbein & Ajzen, 1975).  The scale has been used in different 

studies concerning various technologies and in different contexts and has been reported to be 

reliable and valid (Carlsson et al., 2006; Park et al., 2012; Venkatesh et al., 2003; Wang & Shih, 

2009). Venkatesh and colleagues (2003) reported a Cronbach’s alpha of .91 for SI.  

Patient-Centred Factors  

Healthcare knowledge (HK). HK was assessed with a two-item measure (Appendix C, 

questions 29 to 30) based on Wilson and Lankton’s (2004) construct, using a 7-point Likert scale 

with options ranging from 1 “strongly disagree” to 7 “strongly agree”. The construct was created 

to understand the willingness of patients to use new technologies (e.g. health or non-health 

websites) to obtain knowledge relevant to the management of their disease. The two items 

measured: (1) how much information the patient perceives themselves to have about their 

disease, (2) how well the patient feels she understands problems arising from her disease and 

appropriate management and care for them.  Reliability coefficients have ranged from .73 to .86 

in different studies (Or, 2008; Or et al., 2011; Wilson & Lankton, 2004). The scale has been 
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reported to be reliable and valid and is widely used (Cocosila, 2007; Hsiao & Tang, 2015; Or, 

2008).  

Health information seeking preference (HISP). HISP was assessed with a four-item 

measure (Appendix C, questions 31 to 34), using a 7-point Likert scale with options ranging 

from 1 “strongly disagree” to 7 “strongly agree”. The HISP was originally developed by Wilson 

and Lankton (2004) to assess information system acceptance among patients using four items 

from a subscale of the Autonomy Preference Index created by Ende and colleagues (1989). In 

this study, the four items measured: (1) whether patients with greater healthcare needs also 

require more information about their health, (2) the perceived importance of explaining the 

reasons of medical tests to the patients, (3) whether patients should be informed about possible 

adverse reactions to medicine, and (4) whether the patient should be informed about alternative 

treatments for the disease. The scale has been validated (Ende et al., 1989; Wilson & Lankton, 

2004) and has also been used in information technology related to the healthcare field (Or, 2008; 

Thompson, Pitts & Schwankovsky, 1993). Reliability coefficients have ranged from .60 (Wilson 

& Lankton, 2004) to .85 (Or, 2008; Or et al., 2011).  

Dependency on self-management technology (DST). DST was assessed with a two-

item measure (Appendix C, questions 35 to 36), using a 7-point Likert scale with options ranging 

from 0 “not at all” to 6 “a great deal”. DST was adapted from Or (2008) to measure how much 

chronic care patients with cardiac conditions depended on technology to manage their disease. In 

this research project, the two items measured (1) how much the patient currently depends on 

technology to treat her disease, and (2) how difficult the disease management would be if the 



 

 

45 

 

patient did not use the technology. Or (2008) reported the DST scale was tested and validated in 

a pilot study, however, the author did not report any details regarding the reliability.  

Behavioural intention (BI). BI was assessed with a three-item measure (Appendix C, 

questions 37 to 39) adapted from the original UTAUT construct which originally referred to 

actual technology adoption. Venkatesh et al. (2003) examined BI as a variable to predict actual 

use of technology in a system. Since delivery of patient self-management via smartphone is still 

in its infancy in SA, the instrument was modified to match the focus of this study, which is the 

patient’s future acceptance and use intention with respect to smartphone applications to support 

self-management of Type 2 diabetes. The three items measured: (1) patients’ intention to use 

smartphone applications in future, (2) patients’ prediction about their use of smartphone 

applications in the future, and (3) patients’ expectations about using smartphone applications in 

diabetes self-management if available in the future.  

Translation of Questionnaire and Pre-Testing 

All participants in the study were Arabic-speaking, therefore the questionnaire was 

translated from English into Arabic. The translation was organized to ensure the efficiency and 

quality of the translation, through several stages: 1) the initial translation was first performed by 

the researcher; 2) the translation was reviewed by two Arabic-speaking medical professionals, a 

Saudi Ph.D. student studying at Queen’s University and a Saudi medical doctor working at a 

local hospital in Kingston; 3) two Arabic-language specialists in SA reviewed the Arabic 

version; and, 4) the Arabic-language specialists applied back translation (Polit & Beck, 2010). 

The suggestions and comments from the Arabic language specialists were combined into a final 

version. Prior to administering the Arabic questionnaire, a pre-test was conducted to determine 
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the readability and clarity of the questionnaire with six women in SA who were reflective of the 

target population. The participants were approached using the data collection procedure outlined 

below, and their data were not used in the larger study. Overall, the results from the pre-test 

indicated no significant changes needed to be made to the questionnaire.     

Data Collection Procedure 

The researcher visited the selected PHCs on days when follow-up clinics for diabetes 

were scheduled for women. Diabetes education nurses or head nurses who had access to patient 

files were asked to identify patients who were eligible to participate in this study. While patients 

were sitting in the waiting area before their appointments, the researcher would ask the staff 

nurse to provide the letter of information to patients who had been identified as being eligible 

and ask if they would be willing to speak further with the researcher. If they agreed, the 

researcher provided additional information regarding the study and answered questions. 

Participants who agreed verbally to participate were asked to sign the consent form (Appendix 

D) and provided with a copy of the questionnaire. Questionnaires were administered in person by 

the researcher at the clinic to allow all participants the same opportunity to complete the 

questionnaire, as well as minimize potential selection bias by nursing staff. 

 Questionnaires were provided in paper format and were available in English and in 

Arabic, with the same set of questions. However, no one requested the English version and only 

the Arabic version was distributed. Participants were asked to return the questionnaire to the 

researcher prior to leaving the clinic. During this period, the researcher was available for any 

additional questions, but did not remain in the waiting area while participants completed the 

questionnaire to limit response bias such as social desirability. An exception to this was made 

when participants who could not read the questionnaire asked the researcher to read questions 
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while they answered verbally. The researcher then collected all questionnaires in person to 

prevent staff from having access to the data. If the researcher did not reach the targeted number 

of six to eight participants in a day’s visit, unused questionnaires were left in a locked cabinet in 

the PHC management administration office, to be distributed and collected in a subsequent visit. 

To maintain confidentiality, the researcher stored the completed questionnaires and consent 

forms in separate files in a locked cabinet within the locked office of the PHC management 

administration in Jeddah, SA. Each questionnaire was coded separately, with region and ID 

numbers assigned as identifiers and no names of patients were attached to the individual 

questionnaires.  

Data Analysis 

Statistical analysis of the collected data was performed using Statistical Package for the 

Social Sciences (SPSS) version 21.00 (International Business Machines (IBM), 2012). All data 

were analyzed to assess the distribution of the data and data assumption. Descriptive statistical 

analysis was performed on the study variables and demographics with means and standard 

deviations calculated for the continuous data, and frequencies and percentages calculated for the 

categorical data. All Likert-scales were treated as interval data, with means and standard 

deviations being calculated for each of the scales and subscales. This was the method proposed 

by the original instrument developers and how the data were normally analyzed in the context of 

this type of research. This would provide the opportunity for comparison between studies. In 

addition, Waltz, Strickland, and Lenz (2010) state that the statistical treatment of data should be 

determined by the nature of the scientific inquiry and the research questions being answered 

rather than the level of measurement alone. It was necessary to treat the data as interval data to 

test the theoretical model presented earlier.   
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 To assess the reliability of the scale constructs, Cronbach’s alpha was conducted before 

performing multivariate analysis. This step was particularly important due to the small changes 

made to the questions used in previous studies to measure these constructs. According to Gliem 

and Gliem (2003), “when using Likert-type scales it is imperative to calculate and report 

Cronbach’s alpha coefficient for internal consistency reliability for any scales or subscales one 

may be using” (p. 88). In this study, the minimum reliability coefficient score was set at .70, 

which is widely considered to be appropriate and reliable as a measure of internal consistency 

(deVellis, 2012; Nunnally & Bernstein, 1994).  

 Descriptive statistics were used to address components of all three research questions. In 

addition, correlational analysis was used to answer the second part of research question 2, while 

ANOVA was used to answer research question 3. The relationships between the sample 

characteristics and the dependent variable (BI) were analyzed using ANOVAs or Pearson's r. 

Hierarchical multiple regression was used to test the theoretical model and the proposed 

hypothesis by determining the contribution of PE, EE, SI, HK, HISP and DST (independent 

variables) on BI (dependent variable). The six independent variables were entered based on the 

theoretical model being tested (Figure 1). This type of regression was used to control the order of 

entering each predictor into a series of forced entry steps, based on a theoretical ground, and 

assessing the effect of each independent variable after the effect of the control variable was 

removed. A similar hierarchical multiple regression method was used in prior studies (Lim et al., 

2011; Venkatesh et al., 2003).  
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Data Screening 

 Initial data screening included utilizing frequency tables to identify data that had been 

entered incorrectly and to check for missing values. In the final sample, there were no missing 

values in the questionnaires and no incorrect data entry was detected.  

 Demographic categories with exceptionally small numbers (< 5) were collapsed. In this 

study, age was collapsed from five categories (18–29, 30–39, 40–49, 50–59, 60+) into four 

categories (18–39, 40–49, 50–59, 60+). Marital status was collapsed from five categories (single, 

married, separated, divorced, widowed) into four categories (single, married, separated/divorced, 

widowed). Education was collapsed from nine categories (no school, some primary school, some 

elementary school, some secondary school, some post-secondary education, complete primary 

school, complete elementary school, complete secondary school, college diploma, and 

university) into six categories (no school, primary school, elementary school, secondary school, 

college diploma, university). 

 There were two types of outliers explored: 1) multivariate outliers were explored during 

the regression analysis; and 2) univariate outliers were explored via the “Descriptive” option in 

SPSS. The analysis showed the presence of univariate outliers for outlying cases within some 

variables (Table 5). The yellow cases represent a high frequency of outliers; blue cases represent 

a low-medium frequency; the non-colour cases represent a low frequency.  As shown, Case 5 has 

outliers in eight variables, including using the smartphone for accessing primary care, using the 

smartphone is beneficial, experience in years for using smartphone applications, PE, EE, SI, 

HISP, and BI. Cases 7, 3, and 19 had outliers in five variables. Case 7 includes outliers in using a 

smartphone for accessing primary care, using a smartphone is beneficial, PI, EE, and BI. Case 3 

had outliers in using a smartphone for accessing primary care, using a smartphone is beneficial, 
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experience in years for using smartphone applications, PE, EE, SI, HISP, and BI. Case 19 had 

outliers in duration of diabetes, using a smartphone is beneficial, PE, EE and SI. Case 64 had 

outliers in four variables, including the duration of diabetes, using a smartphone for looking up 

diabetic information, using a smartphone for looking up diabetic information vs. visiting doctor, 

and experience in years for using smartphone applications. All other cases in Table 5 had outliers 

in three, two, or one variable. 

Table 5  

Outlier Analysis 

 

 The 5% Trimmed mean was also examined to determine whether to remove the outliers 

identified in Table 5. Walfish (2006) stated that the 5% Trimmed mean is an accurate estimator 

to determine the extent to which the outlying cases are suitable within the data range or not. In 

other words, if the 5% Trimmed mean and variable mean values are very different, the data is 

explored further (e.g., the case could be removed from the data) (Pallant, 2013). However, if the 

5% Trimmed mean and variable mean values are similar, this would indicate that the data value 

is not altered from the overall distribution; thus, the case should remain in the data file. In this 

Case# Frequency Case# Frequency Case# Frequency Case# Frequency Case# Frequency 

5 8 85 3 57 2 40 2 36 2 

7 5 1 3 70 2 33 2 4 2 

3 5 2 3 83 2 21 2 22 1 

19 5 8 3 76 2 51 2 35 1 

65 4 87 2 62 2 16 2 29 1 

12 3 37 2 88 2 18 2 11 1 

24 3 90 2 93 2 17 2 10 1 

96 3 92 2 97 2 9 2 78 1 

49 1 68 1 50 1 61 1 81 1 

94 1 44 1 91 1 73 1 58 1 

48 1 60 1 13 1 38 1 15 1 

52 1 23 1       
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study, the 5% Trimmed mean and variable mean values were found to be similar (Table 6). 

Therefore, all outliers were kept in the data file. 

Table 6  

Mean and 5% Trimmed Mean 

Variable Mean 5% Trimmed 

Mean 

Duration of diabetes (years) 9.55 9.16 

Experience using smartphone applications (years) 4.40 4.26 

Using smartphone for looking up diabetic information 

(years) 

2.78 2.64 

Using smartphone for looking up diabetic information 

vs. visiting doctor (years) 

2.27 2.07 

Using smartphone to access primary care 4.47 4.52 

Using smartphone is beneficial 5.72 5.92 

PE 6.10 6.13 

EE 5.83 5.82 

SI 5.71 5.80 

HK 5.03 5.11 

HISP 6.30 6.42 

DST 1.65 1.50 

BI 6.31 6.53 
 

 

Histogram and Normal Q-Q Plots for each demographic variable and scale were visually 

assessed for normality by superimposing the theoretical “normal” distribution onto the graphs.  

Visual assessment of the histograms and Normal Q-Q Plots indicated fairly normal distribution. 

Next, skewness and kurtosis for each study variable were assessed (Table 7). All values of 

skewness were within +2/-2 and kurtosis were within +7/-7 (Kim, 2013), with the exception of 

the HISP subscale which was 15.13. A mathematical modifying formula was used to modify the 

kurtosis scores (SQRT (K-OLD VARIABLE) where K= largest possible value+1 (Pallant, 2013). 

The new modified value was in the normal range and is presented in Table 7.  
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Table 7  

Skewness and Kurtosis 

Variable Skewness Kurtosis 

Age -0.37 -0.21 

Marital  1.40  2.25 

Employment -1.84  1.56 

Education  1.57  0.70 

Knowledge following self-management 

program 
-0.23 -1.46 

Knowledge about smartphone applications -0.67 -0.72 

Frequently using smartphone/day  0.37 -1.23 

Applications used regularly  1.37  3.01 

Obstacles in using smartphone  0.59 -0.27 

Duration of diabetes  0.75 -0.33 

Experience using smartphone applications  0.82  1.27 

Smartphone for looking up diabetic 

information 
 0.75 -0.99 

Smartphone vs visiting doctor  1.26 -0.03 

Smartphone for accessing to PHC -0.37 -1.68 

Smartphone is beneficial -1.32  1.32 

PE -0.82 -0.37 

EE -0.89  0.48 

SI -1.07  2.35 

HK -0.67  0.51 

HISP -1.62  2.10 

DST  0.81 -0.89 

BI -1.48  1.46 

 

Multicollinearity 

Multicollinearity was examined by using the variance inflation factor (VIF) and tolerance 

methods. Very small tolerance values or large VIF values indicate high collinearity. A common 

cut-off threshold value for tolerance is below 0.10 and for VIF is above 10 (Pallant, 2013). As 

shown in Table 8, the multicollinearity assumption between the predicted variables was not 

violated; thus, there was no multicollinearity violation. 
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Table 8  

Multicollinearity among Main Study Variables 

 

                                                   Model 
Collinearity Statistics 

Tolerance VIF 

 

PE 0.55 1.81 

EE 0.52 1.92 

SI 0.86 1.16 

HK 0.88 1.14 

HISP 0.94 1.07 

DST 0.76 1.31 

                                                 Dependent Variable:  BI 

 

Ethical Considerations and Approval 

 Prior to conducting the study, the researcher obtained approval from Queen’s University 

Health Sciences Research Ethics Board (HSREB) in Canada, and Saudi General Administrators 

for Research and Studies Ethic Board (SGARSEB) in SA (Appendix E & Appendix F). Prior to 

filling out the questionnaire, participants were provided with a consent form written in Arabic (as 

required by the SGARSEB) that includes study details such as the background, purpose of the 

study, rights of participants, contribution to the study, and contact information for inquiries. 

Participants were informed that participation was voluntary and required the completion of a 

short questionnaire. Participants were also informed about potential benefits and confidentiality 

of the data. Moreover, participants were notified that they could withdraw from the study at any 

time without adverse consequences. The questionnaire was general in nature and was not 

expected to cause any distress to participants. However, if participants did report stress as a 

result of completing the questionnaire, they were referred to the diabetic nurse educator or head 

nurse for follow-up. Participants were informed that their participation and information would be 

anonymous, not shared with anyone in the PHC, and reported only as group data. All participants 

were asked to sign the consent form composed by SGARSEB to accompany the questionnaire. 
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Two copies of the consent form were provided: one for the participant and the original copy for 

the principal researcher (as required by SGARSEB).  

  Paper questionnaires (collected data) were stored in a secure—double-locked—office of 

the management administration of PHCs in Jeddah, SA, which is standard practice in SA. Code 

lists that included unique identification (ID) codes were used to classify the information from 

each participant. The unique ID consisted of the first two letters of participants’ name, plus the 

first two letters of father’s or family’s name, plus the first two letters of the name of PHC, and 

finally a number for a total of seven digits in each ID. The code list was stored in a separate 

locked cabinet in a locked office in the management administration office of the PHCs, separate 

from the study data. When the researcher returned to Canada for data analysis, collected data was 

analyzed only by the researcher and thesis supervisor. The collected data was transferred 

electronically to an SPSS data analysis program on a password-protected desktop computer and 

backed up on a secure server. The code list was stored in a password-protected file on a 

password-encrypted computer, separate from the collected data. The result of the data analysis 

was stored in a secure file on OneDrive (e.g. an online server provided by Microsoft) and 

password-protected so that only the researcher and thesis supervisor could access.  
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Chapter 4  

Results 

This chapter presents the results for the descriptive statistics, reliability analysis, research 

questions, correlations, and test of the hypothesis. 

Sample Characteristics  

A total of 200 potential participants (patients) were scheduled to attend the 13 PHC 

clinics selected for this study between October 2017 and January 2018. Of the 200 potential 

participants, 19 did not attend the clinic as scheduled, 43 were not eligible, and 27 left the clinic 

while the researcher was occupied or unavailable and were not approached (Figure 2). Thus, a 

total of 111 participants were deemed eligible for the study and approached during their visit to 

the PHC clinic. Of those confirmed eligible, 13 declined to participate, resulting in 98 

participants in the final sample (response rate 88.3%). Reasons for declining included: 1) a male 

relative was waiting outside to drive them home, 2) needed to finish their laboratory 

investigations, and 3) fatigue due to prolonged fasting for bloodwork. Some participants did not 

provide a reason.  

 

 

 

  

 

 

 

Figure 2 Flow Chart of Sample Recruitment  
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The participants’ demographic characteristics are presented in Table 9. The majority of 

participants were between 50 and 59 years of age (51.0%), married (75.5%), and worked at home 

without paid income (74.5%). Most participants had primary (41.8%) or secondary (22.4%) 

school education. A small percentage had not attended school (8.2%). 

Table 9  

Demographic Characteristics of Participants (n=98)  

 n (%) 

Age (years) 

18-39 

40-49 

50-59 

≥60 

 

8 (8.2) 

26 (26.5) 

50 (51.0) 

14 (14.3) 

Marital status 

Single 

Married 

Separated/Divorced 

Widowed 

 

6 (6.1) 

74 (75.5) 

10 (10.2) 

8 (8.2) 

Employment status 

Work at home without paid 

income 

Employed, full time 

Retired 

Self-employed 

 

73 (74.5) 

14 (14.3) 

9 (9.2) 

2 (2.0) 

Education* 

Did not attend school 

Primary school 

Elementary school 

Secondary school 

College diploma 

University 

 

8 (8.2) 

41 (41.8) 

8 (8.2) 

22 (22.4) 

8 (8.2) 

11 (11.2) 

*Note: Primary = grade 1 to 6; Elementary = grade 7 to 9;      

Secondary = grade 10 to 12 

Participants’ Diabetes Duration, Self-Rated Knowledge and Access to Care 

When asked how long they had been diagnosed with Type 2 diabetes, responses ranged 

from 9 months to 27 years with an average duration of 9.56 years (Standard Deviation (SD) = 

6.83; median = 8). All participants reported they had attended or were currently attending 

education programs in PHCs related to self-management of their Type 2 diabetes. When asked 

how they would describe their knowledge related to diabetes following the PHC education 



 

 

57 

 

program, the majority of participants reported their knowledge as good (39.8%) or moderate 

(32.7%) (Figure 3). 

When asked to rate their level of agreement related to their difficulty in accessing 

primary healthcare facilities, due to distance and lack of transportation, participants somewhat 

agreed they had difficulty in accessing primary healthcare facilities (Mean (M)= 4.70, SD= 

2.66).  

Figure 3 Self-rated knowledge of diabetes following PHC education program (n=98) 

27 (27.6%)

32 (32.7%)

39 (39.8%)

Poor

Moderate

Good

 

Participants’ Use of Smartphone Applications 

 Table 10 summarizes participants’ smartphone use, types of applications, and obstacles in 

using applications. During a typical day, the majority of participants reported using mobile 

smartphones “rarely” (1-5 times) (40.8%), followed by “almost always” (>16 times) (21.4%). 

The most frequently used applications were social media (95.9%), followed by video-sharing 

media (50.0%), and internet browsing and search applications (32.0%). The majority of 

participants reported using only one (23.5%) or two (27.6%) applications regularly. Being an 

independent user of smartphone applications was an eligibility criterion for this study. However, 

four (4.1%) participants reported that they did not usually use any applications. During 
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recruitment, these participants indicated that they had only recently started using their 

smartphones and the applications. 

 Participants identified obstacles which prevented them from using smartphones. The 

most frequent obstacles were “difficult to use” (32.7%), “short-life battery” (21.4%), 

“smartphones too expensive” (15.3%), and “low memory” (15.3%). Close to 26% reported no 

difficulty at all in using smartphones. 

Table 10  

Smartphone Usage among Participants (n=98) 

     n (%) 

In a usual day, how often do you 

use a mobile smartphone?  

Never (0 times)    5 (5.1) 

Rarely (1-5 times)  40 (40.8) 

Almost always (> 16 times)  21 (21.4) 

 Occasionally (6-10 times)  18 (18.4) 

Frequently (11-15 times)  14 (14.3) 

Which applications do you use 

regularly on your smartphone 

(select all that apply)?  

Do not usually use     4 (4.1) 

Social media  94 (95.9) 

Video-sharing  49 (50.0) 

Internet browsing and search 

General information 

 31 (32.0) 

 22 (22.4) 

Holy Quran 

Health 

 22 (22.4) 

 13 (13.3) 

Games  10 (10.2) 

Others (provided by participants) 

Banking    5 (5.1) 

Calling for prayer  

Photos 

   3 (3.1) 

   3 (3.1)  

Learning English  

Maps  

Shopping 

   2 (2.0) 

   2 (2.0) 

   2 (2.0)  

Virtual learning 

Electricity 

Government websites 

Taxi 

Music 

   1 (1.0) 

   1 (1.0) 

   1 (1.0) 

   1 (1.0) 

   1 (1.0)  
 

Number of applications used 

regularly 

0 applications    4 (4.1) 

1 application   23 (23.5) 

2 applications   27 (27.6) 

3 applications   20 (20.4) 

4 applications     8 (8.2) 

6 applications     7 (7.1) 

5 applications     6 (6.1) 
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8 (8.2%) 

20 (20.4%) 

27 (27.6%) 

43 (44.0%) 

Poor

Moderate

Good

Very good

7 applications     2 (2.0) 

11 applications     1 (1.0) 

What obstacles prevent you from 

using a smartphone and its 

applications (select all that 

apply)?  

Difficult to use   32 (32.7) 

No difficulty at all   25 (25.5) 

Short-life battery   21 (21.4) 

Limited Internet connectivity   18 (18.2) 

Expensive smartphones   15 (15.3) 

Low memory   15 (15.3) 

Expensive applications     3 (3.1) 

 Small screen size     2 (2.0) 

Others (provided by participants) 

Difficult to see  

Hand pain/health problems 

    9 (9.2) 

    4 (4.1) 

Smartphone overheats     2 (2.0) 

 Learning English for some  

applications 

    2 (2.0) 

Number of obstacles 0   25 (25.5) 

 1   38 (38.8) 

 2   22 (22.4) 

 3   10 (10.2) 

 4     3 (3.1) 

 

When asked how many years they had used smartphone applications, participants’ responses 

ranged from one month to 15 years with an average of 4.40 years (SD = 2.80). As illustrated in 

Figure 4, 44.0% reported very good knowledge in using smartphone applications with 27.6% 

reporting good knowledge.  

 

 

 

 

 

 

 

 

 

 

Figure 4 Self-rated knowledge of using smartphone applications (n=98) 
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Reliability of Scale Constructs 

 Cronbach’s alpha was conducted on the study scales for PE, EE, SI, HK, HISP, DST and 

BI before performing descriptive and multivariate analysis. Cronbach’s alpha ranged from 0.77 

to 0.96 for six of the seven scales (Table 11), which indicated a good reliability score for PE, EE, 

SI, HK, DST and BI. However, HISP demonstrated a lower reliability score at .54. A value 

between 0.50 and 0.60 is considered poor (Gliem & Gliem, 2003), however the score in this 

study is consistent with previous research by Wilson and Lankton (2004) who reported a 

Cronbach alpha of .60.   

Table 11  

Cronbach’s Alpha Reliability Results 

#Scale No. of items Cronbach’s alpha 

UTAUT – PE 4 .94 

UTAUT – EE 4 .92 

UTAUT – SI 4 .77 

HK Scale 3 .83 

HISP Scale 4 .54 

DST Scale 2 .83 

UTAUT – BI 3 .96 

 

Summary of Scale Measurements 

 As illustrated in Table 12, participants in this study ‘agreed’ using smartphone 

applications in the future will enhance their performance and effectiveness in managing their 

diabetes (PE; M=6.06/7.00), will be easy to use and free of effort (EE; M=5.83/7.00), and that 

others who are important to them believe they should use smartphone technology (SI; 

M=5.71/7.00).  
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 Regarding patient-centred factors, participants somewhat agreed that they have 

knowledge and understanding about their diabetes and its management (HK; M=5.03/7.00) and 

agreed that they should be informed about their health conditions and care of their disease 

(HISP; M=6.30/7.00). However, participants reported they were only somewhat dependent on 

online health applications to manage their disease (DST; M=1.65/6.00). Lastly, participants 

agreed that they intend to use smartphone applications for self-management of their Type 2 

diabetes in the future (BI; M=6.31/7.00). 

Table 12  

Means and Standard Deviations for Study Scales (n=98) 

 

Research Questions (RQ) 

RQ1: What is the intent of SA women to accept and use smartphone applications to 

manage their Type 2 diabetes in the future? 

As illustrated in Table 12, participants agreed that they intend to use smartphone 

applications for self-management of their diabetes in the future. In a separate researcher 

developed question, participants were also asked if using smartphone applications for managing 

their diabetes would be beneficial to them, and participants reported that they agreed with this 

statement (M=5.72/7.00, SD= 1.63). 

 M SD 

Performance Expectancy* 6.06 0.99  

Effort Expectancy* 5.83 1.17  

Social Influence* 5.71 1.12  

Patient-Centred Factors 

     Healthcare Knowledge* 

 

5.03 

 

1.38  

     Health Information Seeking Preference* 6.30 1.04  

     Dependency on Self-management Technology** 1.65 2.12  

Behavioural Intention* 6.31 1.02  

Note: * Possible range 1-7, ** Possible range 0-6   



 

 

62 

 

RQ2:  What is the current typical practice of SA women in using smartphone applications 

to manage their Type 2 diabetes and how does this influence their intention to 

accept and use applications related to diabetic self-management in the future?  

 To answer the first part of the question, two items which asked about current typical 

practice in using smartphone applications related to Type 2 diabetes were analyzed. Participants 

somewhat disagreed that they are currently using the smartphone to search for diabetes 

information and disagreed that they prefer using the smartphone to find diabetes information 

over visiting a male doctor (M=2.78/7.00, SD=2.25 and M=2.27/7.00, SD=2.09, respectively). 

To answer the second part of RQ2, a Pearson correlation coefficient (r) analysis was conducted. 

The current typical practice of SA women in using their smartphone applications to search for 

diabetes information and in using the smartphone to find diabetes information over visiting a 

male doctor was positively and significantly related to participants’ intention to use smartphone 

applications for self-management in future (r =.28, p <.01 and r =.34, p <.01, respectively).  

RQ3:  How does the current typical use of smartphone applications among SA women  

            influence their intention to accept and use applications related to diabetic self-        

management in the future? 

To answer this question, the relationship between BI and two items asking about the 

frequency of mobile smartphone use on a usual day and number of smartphone applications 

regularly used was analyzed using ANOVA. As shown in Table 13, the current typical use of 

smartphone applications among SA women did not influence their intention to accept and use 

applications related to diabetic self-management in the future. 
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Table 13  

RQ3 ANOVA Results (n=98) 

  Sum of Squares df Mean Square F Sig. 

In the last typical day, how 

often have you used a 

smartphone 

Between Groups 

Within Groups 

Total 

5.11 

96.27 

101.38 

4 

93 

97 

1.28 

1.04 

1.23 .30 

  

Number of applications used 

regularly 

Between Groups 

Within Groups 

Total 

6.82 

94.56 

101.38 

8 

89 

97 

.85 

1.06 

.80 .60 

Dependent variable: BI        

 

Correlations between Study Scales  

As illustrated in Table 14, all major study variables had a positive and significant 

correlation with the dependent variable, behavioural intention, with the exception of social       

influence, which had a positive but nonsignificant relationship. Many independent variables had 

a positive and significant relationship with each other with the exception of the correlation 

between social influence and healthcare knowledge, health information seeking preference, and 

dependency on self-management technology which were nonsignificant. Information seeking 

preference and dependency on self-management technology were also not significantly 

correlated. 

Table 14   

Pearson Correlations for Major Study Variables (One-Tailed) (n=98) 

 PE EE SI HK HISP DST 

PE 1      

EE .64
**

 1     

SI .26 
**

 .36 
**

 1    

HK .22 
*
 .21 

*
 .07 1   

HISP .17 
*
 .20 

*
 .02 .16 

*
 1  

DST .40 
**

 .38 
**

 .14 .31 
**

 .15 1 

BI .33 
**

 .55 
**

 .15 .17
*
 .17

*
 .17

*
 

*p<0.05; **p<0.001 
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Test of Hypothesis  

 Higher levels of performance expectancy, effort expectancy, social influence, health 

information seeking preference, dependency on self-management technology, and lower 

levels of healthcare knowledge, will significantly predict higher levels of SA women’s 

behavioural intention to use smartphone technology to manage Type 2 diabetes in the 

future. 

 To analyze for potential confounding factors which may affect the relationship with the 

dependent variable (BI) in the theoretical model, correlations and one-way analysis of variance 

(ANOVAs) were conducted to assess for potential associations between selected demographic 

characteristics, diabetes duration, and use of smartphone applications and BI. The correlation 

analyses showed there was no significant relationship between ‘how long a participant had been 

diagnosed with diabetes’ (r=.08, p>.05) or ‘the number of years participants had been using 

smartphone applications’ (r=.16, p>.05) and their intention to use smartphone applications in the 

future. The one-way ANOVA analysis showed no significant differences in scores for the 

different groups of age (F=0.74, p>.05), marital status (F=0.48, p>.05), employment (F=1.05, 

p>.05) or education (F=1.34, p>.05) on participants’ intention to accept and use applications 

related to diabetic self-management in the future. Therefore, these variables were not included as 

control variables. 

 Two potential confounding factors were previously identified in RQ2. As discussed, the 

current practice in using smartphone applications to search for diabetes information and the 

preference in using smartphone applications over visiting a male doctor were significantly 

related to BI. Due to the high correlation between the two variables (r=.70), only one variable 

was selected for inclusion in the testing of the theoretical model. SA women’s current typical 
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practice in using their smartphone applications to search for diabetes information was selected 

for inclusion as a control variable as it was a more general question about current typical 

practice.  

 Hierarchical multiple regression was conducted to test the hypothesis. Forced entry was 

used to assess the ability of six variables (PE, EE, SI, HK, HISP, DST) to predict behaviour 

intention, after controlling for current practice in using smartphone applications. However, the 

latter variable was removed as it did not reach statistical significance (β = .16, p=.13) after the 

first variable (PE) was added. After entry of PE in Step 1, the total variance explained by the 

model was 11.1% (R
2
 change =.11, F change (1, 96) = 11.99, p<.05). After entry of EE in Step 2, 

the total variance explained by the model was 30.9% (R
2
 change = .20; F change (1, 95) = 27.19, 

p< .05). EE explained an additional 19.8% of the total variance of BI. After entry of SI in Step 3, 

the total variance explained by the model was 31.2% (R
2
 change = .00; F change (1, 94) = .45, 

p> .05). After entry of HK in Step 4, HISP in Step 5, and DST in Step 6, the total variance was 

32.1%, a total change of 0.9% (Step 4 R
2
 change = .00; F change (1, 93) = .38, p> .05; Step 5 R

2
 

change = .00; F change (1, 92) = .40, p> .05; Step 6 R
2
 change = .00; F change (1, 91) = .45, p> 

.05) (Table 15).  

The test of the hypothesis provided partial support for the theoretical model with the final 

model explaining 32.1% of the total variance in BI. Consistent with the theoretical proposition, 

EE was a significant predictor (β = .59, p<.01).  
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Table 15  

Hypothesis Hierarchical Multiple Regression Analysis Results 

Step 1 B (SE) Beta t 

Constant 4.24 (.60)   

PE  .34 (.09)   .33* 3.46 
 

Step 2    

Constant 3.61 (.55)   

PE -.04 (.11) -.04 -.36 

EE  .50 (.09)    .58* 5.21 
 

Step 3    

Constant 3.80 (.62)   

PE -.04 (.11) -.03 -.33 

EE  .52 (.10)    .60* 5.19 

SI -.05 (.08) -.06 -.67 
 

Step4    

Constant 3.68 (.65)   

PE -.04 (.11) -.04 -.40 

EE   .51 (.10)    .59* 5.09 

SI -.05 (.08) -.06 -.66 

HK  .04 (.06)  .05   .61 
 

Step5    

Constant 3.41 (.78)   

PE -.05 (.11) -.04 -.42 

EE   .51 (.10)    .58* 4.96 

SI -.05 (.08) -.05 -.62 

HK  .03 (.06)  .04  .53 

HISP  .05 (.08)  .05  .63 
 

Step6    

Constant 3.24 (.83)   

PE -.03 (.11) -.03 -.28 

EE  .52 (.10) .59* 4.99 

SI -.05 (.08) -.05 -.62 

HK  .04 (.06) .06  .66 

HISP  .05 (.08) .05  .66 

DST -.03 (.04) -.06 -.66 

*p<0.01    
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Chapter 5  

Discussion 

Research focusing on SA women’s intent to accept and use smartphone applications to 

manage their Type 2 diabetes is limited. This study sought to fill the gap and expand research in 

this area. The purpose of this study was to test a theoretical model examining selected predictors 

of the future intention to accept and use smartphone applications for Type 2 diabetic self-

management among SA women. The theoretical model linked performance expectancy, effort 

expectancy, social influence, and patient-centred factors (healthcare knowledge, health 

information seeking preference, dependency on self-management technology) to behavioural 

intention to use smartphone applications to manage Type 2 diabetes. The study also explored the 

current practice of SA women in using smartphone applications, both in general and to manage 

their Type 2 diabetes, and the influence of this practice on their intention to accept and use 

applications related to the diabetic self-management in the future. This chapter discusses the 

major study findings, study limitations, implications for nursing practice, and recommendations 

for future research, followed by the final conclusion.  

In SA, the most recent estimates suggest almost 28% of women have been diagnosed with 

Type 2 diabetes (Daoud et al., 2015), which is higher than the prevalence in the United States 

and other countries in the Middle East (CDCP, 2014; Mansour et al., 2014; Satman et al., 2013). 

The total number of women with Type 2 diabetes (24,501) visiting PHCs every month in SA is 

almost double the number of men with Type 2 diabetes (12,482) (Al-Zoubi, personal 

communication, December 22, 2017). This result is in line with a study by Bani (2015), which 

stated the frequency of diabetes among SA women visiting PHCs is significantly higher than the 
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frequency for Saudi men (19% and 9%, respectively). The majority of SA women in this study 

were between 50–59 years of age (51%) with 14.3% being 60 years of age or older. Close to 

35% had been diagnosed with Type 2 diabetes when they were under 50 years of age. This is 

consistent with previous studies which reported females less than 50 years of age are commonly 

diagnosed with diabetes (Al-Qurashi et al., 2011; Siddiqui & Ali, 2014), but the prevalence 

increases with age (Al-Daghri, 2011; Al-Nozha et al., 2004; Bani, 2015; Siddiqui et al., 2014). 

Participants somewhat agreed they had difficulty in accessing primary healthcare facilities which 

is consistent with previous studies that indicated Saudi citizens, particularly women, faced 

challenges in attending PHCs due to a lack of transportation (Al-Kadi, 2012; Murad, 2014; 

Rajkhan, 2014).  

The Saudi MOH has implemented diabetes self-management educational programs for 

patients in PHCs (Khan et al., 2011). This program consists of doctor visits and educational 

materials, including waiting-room lectures, distribution of pamphlets, presence of booklets and 

posters, and messages within PHC corridors (MOH, 2012). Previous evaluations have suggested 

the MOH programs are ineffective in sufficiently increasing patients’ knowledge to control their 

diabetes (Al-Hussein, 2008). In the current study, no participants who attended a PHC program 

rated their knowledge as ‘very good” following the program, and only 40% rated their 

knowledge as ‘good”. The evidence suggests PHCs providing care to patients with diabetes may 

benefit from adopting smartphone applications systems for self-management (Al-Otaibi et al., 

2016; Quinn et al., 2008; Rho, Kim, Chung & Choi, 2015; Waki et al., 2014). Hence, the current 

study set out to identify predictors of the acceptance and use of smartphone technology for self-

management of diabetes.  
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The study was guided by a modified version of the Patient Technology Acceptance Model 

(Or & Karsh, 2006). The theory suggests that patients with chronic diseases, such as diabetes, 

may or may not choose to use technology based on performance expectancy, effort expectancy 

and social influence (Venkatesh et al., 2003), as well as patient-centred factors including health 

information seeking preference, healthcare knowledge and dependency on self-management 

technology (Or & Karsh, 2006). In the model, the degree to which SA women agree that 

smartphone technology will enhance their performance and effectiveness in managing diabetes, 

be easy to use and free of effort, and supported by others who are important to them will predict 

SA women’s future intention to accept and use smartphone technology to manage their Type 2 

diabetes. In addition, the degree of knowledge about their diabetes and its management, their 

belief that they should be informed about their health conditions, and their reliance on 

technology to manage their chronic health problems will also predict SA women’s future 

intention to accept and use smartphone technology. 

Use of Mobile Smartphones and Applications  

 SA women in this study reported using smartphone applications for an average of 4 

years, with close to 41% using their smartphones one to five times on a typical day, and 21% 

using their smartphone more than 16 times. Almost all participants regularly used social 

applications on their smartphones. This result is similar to a previous study examining social 

application users in SA, which found that 41% of participants were female followers for a 

Twitter account (Followerwonk, 2013). This result suggests that SA women are quite interested 

in using social applications. Only 13% however, reported regularly using online health 

applications which may be due to the limited availability of smartphone applications in the 

Arabic language that are specific to health (Al-Maiman et al., 2014). 
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 Close to 44% of participants rated their knowledge as ‘very good’ in using smartphones, 

with just over 48% reporting ‘good to moderate’ knowledge. This suggests participants were 

relatively comfortable in using their smartphone applications, however 33% reported difficulty in 

using smartphones. Many of the identified obstacles were related to the phone itself (e.g. short 

battery life, limited internet, cost) vs patient limitations (e.g. hand pain/health problems, 

difficulty seeing screen). The obstacles identified are consistent with other studies (Wang & 

Wang, 2011).   

Discussion of the Research Questions 

What is the intent of SA women to accept and use smartphone applications to 

manage their Type 2 diabetes in the future?  

 In this study, participants agreed that they intend to accept and use smartphone 

applications for diabetes management in the future. This result is in line with findings from other 

studies which examined the intention of patients to use technology to manage their chronic 

illnesses, including diabetes (de Veer et al., 2015; Maniam et al., 2015). SA women often act as 

the health decision maker in the family, which may provide a reason for their interest in 

additional healthcare sources in health management, such as using smartphone applications 

(Isaacs, 1997; Norcross, Ramirez, & Palinkas, 1996). Behavioural intention is important in 

predicting the actual use of a new technology (Davis et al., 1989; Sheppard, Hartwick, & 

Warshaw, 1988; Venkatesh et al., 2003). Based on the Theory of Reasoned Action, “the stronger 

a person’s intention, the more the person is expected to try, and hence the greater the likelihood 

that the behaviour will actually be performed” (Ajzen & Madden, 1986, p. 454). Based on SA 

women’s intent to accept and use smartphone applications, there is a greater likelihood that they 

will actually use smartphone applications for diabetes self-management.  
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What is the current typical practice of SA women in using smartphone applications 

to manage their Type 2 diabetes, and how does this influence their intention to accept and 

use applications related to diabetic self-management in the future? 

 SA women in this study somewhat disagreed that they are currently using the smartphone 

to search for diabetes information and disagreed that they prefer using the smartphone to find 

diabetes information over visiting a male doctor. While a previous study (Al-Ghaith et al., 2010) 

reported that Saudi women were more likely than men to use online health services for 

purchasing health products or searching for healthcare information, only 13% of women in this 

study reported using health applications on their smartphones. The current practice in SA to 

manage Type 2 diabetes is to visit a doctor at a PHC every four to six months to check on their 

condition (Khan et al., 2011). Public PHCs, where the study took place, lack smartphone 

applications or electronic provisions for supporting health services via distance, such as self-

management applications (Al-Maiman et al., 2014). In addition, the availability of smartphone 

applications in the Arabic language that are specific to the self-management of Type 2 diabetes 

are limited (Al-Maiman et al., 2014). Therefore, it is not surprising that SA women reported not 

currently using smartphone applications for diabetes management. 

 The current typical use of smartphone applications in diabetes management was found to 

influence participants’ intention to accept and use diabetes applications in the future. Due to the 

challenges in accessing PHCs, as well as the ineffectiveness of current self-management 

programs, SA women may be looking for alternative methods of self-management to manage 

their diabetes, improve communication with their healthcare provider and ensure consistent 

follow-up to monitor their progress in making lifestyle changes. SA women in this study 

reported a relatively high level of knowledge in using smartphones and their applications, as well 
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as familiarity with general smartphone applications in their usual day, therefore while they may 

not be currently using their smartphone to search for health information or for diabetes 

management they may be flexible to change, and are likely to adopt smartphone applications for 

self-management of diabetes in the future (Maniam et al., 2015).  

How does the current typical use of smartphone applications among SA women 

influence their intention to accept and use applications related to diabetic self-management 

in the future?  

The current typical use of general smartphone applications among SA women in this 

study did not influence their intention regarding their future acceptance and use of diabetes 

applications.  This finding is also consistent with a previous study examining computer 

technology, which reported that there was no relationship between current computer use and 

future use (Thompson et al., 1991). Individuals may hold a belief about the use of technology, 

such as ‘using a computer would make my work more efficient’ which determines their 

behavioural intention toward using this technology in the future (Thompson et al., 1991; 

Triandis, 1980).  Similar to a previous study which reported that more than half of Saudi citizens 

were increasingly using smartphone and its applications for internet browsing and 

communication (MCIT, 2013), the majority of SA women in this study used their smartphone for 

social purposes, watching online videos and internet browsing. SA women may currently view 

their smartphones as a device used mostly for social purposes as options related to health 

applications are limited (Boontarig et al., 2012). The applications used for sharing of information 

and social communication may be more advanced, more available, and more user-friendly than 

diabetic or health applications. 
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Discussion of the Hypothesis 

Higher levels of performance expectancy, effort expectancy, social influence, health 

information seeking preference, dependency on self-management technology, and lower 

levels of healthcare knowledge, will significantly predict higher levels of Saudi women’s 

behavioural intention to use smartphone technology to manage Type 2 diabetes in the 

future. 

Testing of the theoretical model found that 32.1% of the variance in participants’ 

intention to accept and use smartphone applications to manage Type 2 diabetes was explained by 

the six predictors. However, when examining the combined effect of the predictors, only effort 

expectancy significantly predicted future behavioural intent to use smartphone technology for 

self-management of diabetes.  

Effort expectancy is the degree of ease or difficulty related to each new technology 

(Venkatesh et al., 2003) and is based on the user’s perception of the level of simplicity or ease of 

use (Al-Dhaban et al., 2016). The results of this study suggest that SA women with Type 2 

diabetes are more likely to accept and use a smartphone application for diabetes management if 

they perceive this technology as being easy to use and when they think that their interaction with 

the application will be clear, flexible, and comprehensible (Al-Sharani, 2016). This result is in 

line with previous studies that identified the influence of effort expectancy on an individual’s 

intention to adopt new health technologies or innovations (Boontarig et al., 2012; de Veer et al., 

2015; Kohnke et al., 2014; Or et al, 2011; Venkatesh et al., 2003). Wang and Wang (2010) also 

found that women appear to care much more about the technological effort expended in the early 

stages of a new behaviour. Easy to use smartphone applications should be introduced early in 

any program. The design of smartphone applications should match the patients’ characteristics 
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and potential limitations, such as motor or cognitive (Fisk & Rogers, 2001; Or & Karsh, 2006) 

and support the usability of the application (Or et al., 2011). The use of a clear Graphic User 

Interface (GUI) design in smartphone applications is recommended to advance the learnability, 

efficacy, memorability, and user satisfaction (Boontarig et al., 2012; Nielsen, 1994; Or et al., 

2011). The GUI should include essential components, such as: 1) using simple language, 2) 

using the users’ language, such as Arabic, 3) decreasing the consumers’ memory load and use, 4) 

providing feedback, and 5) providing technological support (Nielsen, 1994).  

Performance expectancy assesses the degree to which individuals believe that a technology 

will help them gain a desired goal, such as enhancing their performance and effectiveness in 

managing their diabetes. While SA women in this study agreed that smartphone applications will 

enhance their performance and effectiveness in managing their diabetes, this did not predict their 

intent to accept and use smartphone diabetes applications in the future. The majority of previous 

research reported that performance expectancy was statistically significant in shaping an 

individual patient’s intention to use new technology (Kohnke et al., 2014; Or, 2008; Or et al., 

2011; Venkatesh et al., 2003), but one study (Maniam et al., 2015) reported that performance 

expectancy did not predict the behavioural intention in using a Diabetes Self-Management 

Application (DSMA). One reason for the inconsistent results could be the different populations. 

Two studies examined the intention of males and females to use computer technologies in the US 

(Or, 2008; Venkatesh et al., 2003). In other studies, the participants were patients with chronic 

disease (web-based heart disease management program and Henry Ford at Home e-Home Care, 

respectively) who were already using computers to manage their health (Kohnke et al., 2014; Or 

et al., 2011). In the current study, only a small number of participants reported using health or 

diabetes applications. Therefore, their previous experience was limited in using smartphone 
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applications to enhance their performance in disease management. SA women may be looking 

for alternative methods of diabetes self-management but enhancing their performance and 

effectiveness in managing their diabetes is not a reason they would choose to use these 

applications in the future. 

  Social influence is “the degree to which an individual perceives that important others 

believe he or she should use the new system” (Venkatesh et al., 2003, p. 451). While SA women 

in this study agreed that others who are important to them believe they should use smartphone 

technology, this did not predict their intent to accept and use smartphone diabetes applications in 

the future. The concept of social influence has been previously shown to predict behavioural 

intention or technology acceptance (Or & Karsh, 2006; Thompson et al., 1991; Venkatesh et al., 

2003; Wang & Wang, 2010), while other studies found no direct effect of social influence on 

behavioural intention (Boontarig et al, 2012; de Veer et al., 2015). The result in this study may 

be due to the way social influence is operationalized in Saudi society. People in general (e.g. 

Saudi Arabian citizens) are often asked what their significant others would do, rather than what 

these significant others would want the respondent to do (de Veer et al., 2015). Participants may 

have had limited experience thinking about how others would want them to respond to certain 

actions for their health management. Currently, participants rely on healthcare providers within 

PHCs for diabetes management and may think they should consider what the healthcare 

providers would do for them in their diabetes self-management (Mahomed, Patterson, & St. 

John, 2008). Due to the newness of the technology, significant others may not know the effect of 

using diabetic application as a tool in self-management, give appropriate support to patients, or 

give appropriate expectations to their patients. This in turn may explain the lack of association 
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between social influence and future intention to accept diabetic applications in disease 

management.  

Healthcare knowledge is the degree of knowledge that patients have about their health 

status and how to care for their disease. While SA women in this study agreed that they have 

knowledge and understanding about their diabetes and its management, this did not predict their 

intent to accept and use smartphone diabetes applications in the future. This is not consistent 

with other research which found that patients who have little knowledge about the management 

of their health are more likely to search for health-related resources and health information in 

order to manage their health status (Ferguson, 2000; Fowles et al., 2004). The lack of an 

association may be because few women in this study reported having little knowledge about the 

care for their diabetes and health problems. Therefore, they may have felt they had no need of 

seeking more resources. In addition, they currently rely on in-person visits with their PHC 

healthcare provider to provide the necessary knowledge required to manage their diabetes. As a 

result, they may think this a sufficient resource for obtaining knowledge, as well as the provision 

of knowledge being the role of the healthcare provider (Mahomed et al., 2008) and that there is 

no need to use other health resources for disease management.   

Health information seeking preference refers to a patients’ belief that they should be 

informed about their health conditions and care of their disease (Ende et al., 1989; Wilson & 

Lankton, 2004). While SA women in this study agreed that they should be informed about their 

health conditions and care of their disease this did not predict their intent to accept and use 

smartphone diabetes applications in the future. Wilson and Lankton (2004) had suggested that 

employing technology in healthcare can enhance patients’ access to health information and 

thereby decrease the difficulty of obtaining that information. These results highlighted that 
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participants strongly believe patients need more information as they become sicker, more 

explanations about medical tests, an understanding of possible adverse reactions to medicine, and 

information from their current doctor about alternative treatments if they are available. This 

result is in line with a study on chronic disease which reported that almost 41% of patients with 

chronic diseases would prefer to have received additional information from trusted healthcare 

resources (Brom et al. 2014).  

Lastly, SA women in this study reported they were only somewhat dependent on online 

health applications to manage their disease, and consequently this did not predict their intent to 

accept and use smartphone diabetes applications in the future. The availability of smartphone 

applications in the Arabic language specific to the self-management of Type 2 diabetes are 

limited in SA (Al-Maiman et al., 2014). In addition, the SA women in this study had all attended 

the education programs within their PHCs, therefore they may not have explored the possibility 

of utilizing smartphone applications to learn more about the management of their diabetes as 

they were still reliant on the PHCs for their management and education. Al-Otaibi et al. (2016) 

found that the proper adoption and dependence on a smartphone technology system could 

provide supportive educational materials that would help patients with their diabetes self-

management. More importantly, such a system would greatly assist patients in remote regions of 

Saudi Arabia who currently are faced with an insufficient number of PHC and a lack of specialist 

diabetic care by providing effective medical information (Al-Otaibi et al., 2016).  
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Strengths and Limitations 

The major contribution of this study was the use of a modified version of the PTAM 

model to broaden the understanding of the intention of female Saudi citizens to use smartphone 

applications to self-manage their diabetes in the future. Examining the intention of accepting and 

using smartphone application technology to deliver healthcare services is still underdeveloped in 

SA. Using a theoretical model helped to fill a gap in the literature in an understudied population, 

provided knowledge about the predictors of Saudi women accepting smartphone applications and 

contributed to future research investigating the application of smartphones in healthcare systems 

in SA.  

In general, all research has limitations associated with research instruments used, the 

recruitment of participants, methods, data collection, and data analysis. This study was carried 

out in one country for one gender/disease combination—women with Type 2 diabetes in Saudi 

Arabia—so the results may not be generalizable to men or other geographic locations, from non-

public providers, or in cultures that are dissimilar to that of Saudi Arabia. This study also only 

included women attending public PHCs who were independent users of smartphones. Women 

who do not attend such clinics or use smartphones may have very different needs/predictors of 

use.  

The questionnaire was distributed to participants once during the study period, and only 

captures the perceptions of Saudi women at one point in time. However, this was sufficient due 

to the exploratory nature of this study. Also, for participants who were not able to read, the 

questionnaire was administered orally; thus, social desirability bias may have influenced their 

responses. The Cronbach’s alpha score for the HISP scale was poor with the possibility that the 

four items on the scale did not measure the underlying attribute (Pallant, 2013). However, 
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previous studies have found similar scores, and the low score could be due to the number of 

items in the scale. Nunnally (1978) pointed out that the Cronbach’s alpha could be low if the 

number of items is ten or less. Also, although the score of .70 or above is recommended, a lower 

score may be acceptable (Polit & Beck, 2010).  

Lastly, the back translation of the original instruments may have affected the essence of 

some of the questions and subsequently participants’ responses, internal consistency of scales 

and the hypothesized relationships. For example, different words in English have only one 

equivalent word in Arabic. The researcher, who is Arabic-speaking, worked closely with the 

Arabic-language specialists to ensure the translation was as accurate as possible using the 

process outlined in Polit and Beck (2010). In addition, the translated questionnaire was pre-tested 

to verify the readability and clarity of questions. 

Implications for Nursing Practice 

The SA women in this study intend to accept and use diabetes smartphone applications in 

the future, especially if the smartphone applications and technology are easy to learn or easy to 

use in daily life. Nurses are ideally situated to play a central role in understanding patients’ needs 

and enhancing the acceptance of diabetes applications by informing patients about the potential 

benefits of applications and assisting them in learning and using the applications (de Veer et al., 

2015; Dou et al., 2017). It is, however, understood that nurses and patients should receive 

education and training in smartphone use before being asked to use them for self-management 

interventions. Nurses should first be willing to use the technology themselves and ensure they 

have a good understanding of the applications (de Veer et al., 2015). They should then assess the 

patient’s comfort level, provide instructions and answer questions, to ensure the technology is 

easy for patients to understand, learn, and use (Or, 2008).  In order to advance the acceptance of 
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using technology, nurses should believe in the positive outcome of smartphone applications for 

diabetes management (de Veer et al., 2015). Overall, nurses can promote positive health 

outcomes by finding and exchanging health information with diabetes patients.  

There is sufficient evidence in the literature to suggest future self-management educational 

programs in SA could use smartphone applications to increase patients’ confidence and enable 

them to learn skills to manage their diabetes independently and efficiently. Through smartphone 

applications, patients could be in constant communication with their doctor and the smartphone 

applications could be used by healthcare providers as a way to follow-up with patients, regulate 

long-term glucose levels and monitor adherence to knowledge and behaviour changes (Kosti & 

Kanakari, 2012). This would be a significant change in the current practice in PHCs in SA.  

Therefore, both healthcare providers and patients would need to be involved in the development 

of the ‘new model of care’ and provide input into the development of the smartphone 

applications.  PHC nurses, as first-line healthcare providers, can assess patients’ needs and 

limitations in using technology and facilitate the acceptance and use of applications. The nurses 

could then collaborate with primary healthcare mangers, healthcare authorities, and smartphone 

application designers in order to deliver patients’ needs for utilizing effective applications for 

self-management. Finally, it is important to recognize that no health applications are currently 

available in Arabic in SA for diabetes self-management programs (Al-Maiman et al., 2014). 

Thus, the population could easily become overwhelmed if presented with a wide range of online 

healthcare information and health applications. Hence, Saudi women may need support from 

both nurses and healthcare authorities to effectively utilize these resources when available 

(Saadia et al., 2010).  
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Recommendations for Future Research 

 Future research could expand the target population of the study to include women who do 

not attend public PHCs, do not use smartphones, do not currently engage in self-management, 

and Saudi men, whose needs/predictors of use may be quite different from those of Saudi women 

in public PHCs. Future studies could also include healthcare professionals, particularly nurses 

and doctors, who would play a significant role in delivering healthcare services to patients 

through smartphone applications. In SA, the examination of patients’ intention and the actual use 

of smartphones for self-management are both underdeveloped and require further examination 

using technology acceptance models and theories. The limitations outlined above could be 

minimized if a similar study were conducted in diverse healthcare settings (e.g. semi-

independent PHCs and the private sector) that already utilize a health information technology 

system. Such a study would help capture the perceptions of patients in other settings regarding 

the acceptance and use of smartphone applications for self-management. In addition, further 

research based on equal numbers of men and women could examine differences more acutely 

and thus provide insight into differences in the types of support that would aid men and women 

in effectively managing their diabetes.  

In its current form, this study was designed to investigate predictors—performance 

expectancy, effort expectancy, social influence, healthcare knowledge, health information 

seeking preferences, and dependency on self-management technology—on the intention of Saudi 

women with Type 2 diabetes to accept and use smartphone applications in the future. However, 

Saudi women’s actual use of smartphone applications for self-management was not considered in 

this study. Future studies should consider extending this analysis, accordingly, using Likert-type 

scales and items adopted from previous studies, such as that of Or and Karsh (2006). 
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Furthermore, whereas this study focused on six core predictors of the PTAM, the original model 

contained 19 predictors and four moderating determinants (e.g., gender, age, computer 

experience, and educational level) (Appendix A). Therefore, it is recommended that future 

studies consider adding other predictor variables in order to understand their importance for 

accepting and using smartphone applications. Future studies may also consider adding 

moderating determinants in different settings to determine if these determinants have any 

correlation with behaviour intention for using a smartphone application in a self-management 

program. 

Conclusion 

This study used the PTAM model to develop a theoretical model to identify relevant 

variables for the adoption of smartphone applications among Saudi women with Type 2 diabetes. 

The incidence of diabetes among Saudi women is significant, and an urgent solution is needed. 

Applying smartphone applications to healthcare is seen as vital because such applications can 

provide significant support for disease self-management programs via education and 

communication with healthcare providers. Before applying such technologies, however, it is 

important to investigate Saudi women’s acceptance of and perceptions toward using these 

technologies. To this end, this study found that effort expectancy was the strongest independent 

predictor of behavioural intention to accept and use smartphone diabetes applications. Therefore, 

easy to use smartphone applications should be introduced early in any program. 
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Initial PTAM 
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Appendix B  

Demographic Data 

1 
Age  

____18-29      ____30-39      ____40-49      ____50-59      ____60+  

2 
Marital status: 

____Single      ____Married      ____Separated      ____Divorced      ____Widowed 

3 

Highest level of education completed:  

____No school                                 

____Some primary school                     ____Complete primary school         

____Some secondary school                  ____Complete secondary school     

____Some post-secondary education       

____College diploma                             ____ University degree 

4 

Employment status: Are you currently… 

____Employed full-time      ____Employed part-time  

____Self-employed              ____Unemployed seeking work 

____Student                         ____Retired  

____Occupied at home without paid work 

5 When were you diagnosed with Type 2 diabetes?____________________ 

6 
Have you ever attended or are you currently attending any programs in primary healthcare centres to 

educate you about Type 2 diabetic self-management?  

                            _____Yes      _____No  

7 
If yes, how would describe your knowledge related to your diabetes following the program? 

_____Poor      _____Moderate      _____Good      _____Very good 

8 For how many years have you been using smartphone applications? ________ 

9 
How would you rate your knowledge about using smartphone applications? 

_____Poor      _____Moderate      _____Good      _____Very good 

10 

In the last typical day, how often have you used a mobile smartphone? 

_____Never (0 times) 

_____Rarely (1-5 times) 

_____Occasionally (6-10 times) 

_____Frequently (11-15 times) 

_____Almost always (16 times or more) 
 

11 

What applications do you use regularly on your smartphone (select all answers that apply)  

_____ I do not usually use any applications 

_____ Health applications 

_____ Social media applications 

_____ Game applications 

_____ Media applications 

_____ Internet browsing and search applications 

_____ General information applications, including news, lifestyle, weather, or sports 

_____ Others: __________________________________________________________ 

12 

What obstacles prevent you from using smartphone devices? Please check all that apply. 

_____Difficult to use 

_____Small screen size 

_____Expensive to buy smartphones 

_____Expensive to buy applications 

_____Limited internet connectivity  

_____Low memory 

_____Short life battery  

_____Others (please specify)……………………. 
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Please indicate how much you agree or disagree with the following statements.  Please circle one response for 

each statement. 

13 

I currently use a 

smartphone to look up 

information regarding 

my Type 2 diabetes. 

Strongly 

disagree 
Disagree 

Disagree 

somewhat 

neither agree 

nor disagree 

Agree 

somewhat 
Agree 

Strongly 

agree 

1 2 3 4 5 6 7 

14 

I prefer using my 

smartphone to look up 

information regarding 

my diabetes, rather 

than making an 

appointment with a 

male doctor. 

Strongly 

disagree 
Disagree 

Disagree 

somewhat 

neither agree 

nor disagree 

Agree 

somewhat 
Agree 

Strongly 

agree 

1 2 3 4 5 6 7 

15 

I have difficulty in 

accessing primary 

healthcare facilities, 

due to distance and 

lack of transportation. 

Strongly 

disagree 
Disagree 

Disagree 

somewhat 

neither agree 

nor disagree 

Agree 

somewhat 
Agree 

Strongly 

agree 

1 2 3 4 5 6 7 

16 

I think using 

smartphone 

applications for 

managing my diabetes 

would be beneficial to 

me. 

Strongly 

disagree 
Disagree 

Disagree 

somewhat 

neither agree 

nor disagree 

Agree 

somewhat 
Agree 

Strongly 

agree 

1 2 3 4 5 6 7 
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Appendix C  

Questionnaire  

Please indicate how much you agree or disagree with the following statements. Please circle one response for each 

statement. 

Performance Expectancy 

17 

I would find 

smartphones 

applications useful in 

my diabetes self-

management. 

Strongly 

disagree 
Disagree 

Disagree 

somewhat 

neither agree 

nor disagree 

Agree 

somewhat 
Agree 

Strongly 

agree 

1 2 3 4 5 6 7 

18 

Using smartphone 

applications will 

enable me to 

accomplish diabetes 

self-management 

tasks more quickly. 

1 2 3 4 5 6 7 

19 

Using smartphone 

applications would 

increase productivity 

in my self-

management 

1 2 3 4 5 6 7 

20 

If I use smartphone 

applications, I will 

increase my chance 

of controlling my 

disease 

1 2 3 4 5 6 7 

Effort Expectancy 

21 

My interaction with 

smartphone 

applications to self-

manage my diabetes 

will be clear and 

understandable.. 

1 2 3 4 5 6 7 

22 

It would be easy for 

me to become skillful 

at using smartphone 

applications to self-

manage my diabetes.. 

1 2 3 4 5 6 7 

23 

I would find 

smartphone 

applications easy to 

use for self-

management of my 

diabetes. 

1 2 3 4 5 6 7 

24 

Learning to operate 

smartphone 

applications will be 

easy for me. 

1 2 3 4 5 6 7 



 

 

114 

 

Social Influence 

25 

People who influence 

my behaviour will 

think that I should 

use smartphone 

applications for self-

management of my 

diabetes. 

1 2 3 4 5 6 7 

26 

People who are 

important to me will 

think that I should 

use smartphone 

applications for self-

management of my 

diabetes. 

1 2 3 4 5 6 7 

27 

The senior 

management in 

primary care will be 

helpful in the use of 

smartphone 

applications for self-

management of my 

diabetes. 

1 2 3 4 5 6 7 

28 

In general, primary 

healthcare will 

support the use of 

smartphone 

applications for self-

management of my 

diabetes. 

1 2 3 4 5 6 7 

Healthcare knowledge 

29 

I am very 

knowledgeable 

regarding care for 

Type 2 diabetes. 

1 2 3 4 5 6 7 

30 

I understand my 

disease health 

problems and how to 

care for them. 

1 2 3 4 5 6 7 

Health information seeking preference 

31 

I believe that as 

people become sicker 

they should be told 

more about their 

disease. 

1 2 3 4 5 6 7 

32 

I believe that doctors 

should explain the 

purpose of laboratory 

tests. 

1 2 3 4 5 6 7 

33 

I believe that people 

should know all the 

side effects of their 

medications? 

1 2 3 4 5 6 7 
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34 

When there is more 

than one method to 

treat a problem, I 

should be told about 

each one. 

1 2 3 4 5 6 7 

Please indicate how much you are currently dependent on technology to manage your disease. 

Please circle one response for each statement 

Dependency on self-management technology 

  Not at all A little Some  
A moderate 

amount 

Pretty 

much 

Quite 

a lot 

A great 

deal 

35 

How dependent are 

you on online health 

applications to 

manage your 

diabetes? 

0 1 2 3 4 5 6 

36 

Do you believe it 

would be more 

difficult to manage 

your diabetes if you 

had to stop using the 

internet or online 

health applications 

related to diabetes? 

0 1 2 3 4 5 6 

Please indicate how much you agree or disagree with the following statements. 

Please circle one response for each statement. 

Behavioural Intention 

  
Strongly 

disagree 
Disagree 

Disagree 

somewhat 

neither agree 

nor disagree 

Agree 

somewhat 
Agree 

Strongly 

agree 

37 

I intend to use 

smartphone 

applications for self-

management of my 

diabetes in the future. 

1 2 3 4 5 6 7  

38 

I predict I will use 

smartphone 

applications for self-

management of my 

diabetes in the future. 

1 2 3 4 5 6 7 

39 

If available, I plan to 

use smartphones 

applications for self-

management of my 

diabetes in the future. 

1 2 3 4 5 6 7 
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Appendix D  

Consent Form 

Approval of participation in research involving questionnaires only 

Research Title: Investigating the Predictors of Women’s Future Intention to Accept and Use 

Smartphone Applications for Type 2 Diabetic Self-Management in the Kingdom of Saudi Arabia 

Researcher Name: Nadia Abdullah 

E-mail: 15naa@queensu.ca  

The place where the study will be conducted: primary healthcare centres in Jeddah. 1- North-central 

region; 2- Central region and 3- South-central region 

Research Entity: Queen’s University Research duration: four months 

 Expected number of recruited participants: 98 

 

You are invited to participate in scientific research 

 

Summary of the research: 

Saudi women have higher levels of Type 2 diabetes due to several cultural, lifestyle, and environmental 

factors. A new way to manage diabetes includes the use of applications on smartphones. However, we do 

not know if women in Saudi Arabia will accept the use of applications available on smartphones (such as 

iPhone, Samsung, Blackberry) to manage their diabetes in this way. The purpose of this study is to 

examine factors that will influence the acceptance and use of smartphone applications for managing Type 

2 diabetes by Saudi women. The study is taking place in healthcare centres in Jeddah, Saudi Arabia.    

 

Contribution: This study will provide information regarding Saudi women’s perspectives on the use of 

new technologies to assist with their diabetes management. In addition, the study will provide information 

about the facilitators and barriers of Saudi women accepting smartphone applications. 

 

Participating in the research:  As part of the study, we are asking that you complete a short survey about 

your use of smartphone applications and factors which may influence your use of this phone to manage 

your diabetes. Your participation in this study is completely voluntary. You may refuse to participate and 

decline to answer any question. 

 

Access to Information and Confidentiality: All information that is provided will be treated in a 

confidential manner by the researcher. To ensure confidentiality:  

No names will appear on any questionnaires. You will be asked to create a code for your survey that will 

only be seen by the researcher. This code will allow us to remove your survey data should you choose to 

withdraw from the study;   

During data collection, completed paper questionnaires will be stored in a locked cabinet in a locked 

office in the management administration office of the Primary Healthcare Centres and only the researcher 

will have access to the research data. The code list will be stored in a separate locked cabinet, separate 

from the study data. 

mailto:15naa@queensu.ca
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When the researcher returns to Canada, the data will be entered into a password protected encrypted 

computer that is stored in a secure research unit at the School of Nursing at Queen’s University and 

backed up on a secure server. All paper surveys will be kept in a locked cabinet, accessible only by the 

researcher, and stored in a secure location in the School of Nursing. 

Data will be stored in a secure location managed by the Queen’s University School of Nursing for a 

period of 5 years. All electronic data files will be deleted with a secure-erase utility that will immediately 

overwrite the deleted data several times to prevent recovery.  

Data will be analyzed and presented as group data, with no discussion that will identify any individual. 

 

I am the undersigned. I have read and understood all aspects of this research and I agree to participate. I 

understand that I will be free to withdraw at any time. I understand that my information will be treated in 

strict confidence by the researchers, who will not identity me when publishing any results for this study. 

 

Name:………………………………..                                   Signature:……………………………. 

                                                                                                Date:…………………………….…… 

Questions: If you have any questions, concerns, or comments, please do not hesitate to contact the 

Researcher listed below. If you have any questions about your rights as a research participant please 

contact Dr. Albert Clark or Dr. Hussein al-Zubaidi. 

  

Research Supervisor Researcher 
Director of Research 

Department, Saudi Arabia 

Chair, Queen’s 

University Research 

Ethics Board, Canada 

 

Dr. Joan Almost Nadia Abdullah Dr. Hussein al-Zubaidi Dr. Albert Clark Name 

1-613-533-6000 

ext 74748 
 

6347334 – 012  

6347335 - 012  
1-844-535-2988 

Tele-

phone 

joan.almost@queensu.ca 15naa@queensu.ca research-jeddah@moh.gov.sa clarkaf@queensu.ca E-mail 

You must ensure that the persons in question are given a dated copy of this form 

mailto:15naa@queensu.ca
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Appendix E  

HSREB Approval 

 

  

 

QUEEN'S UNIVERSITY HEALTH SCIENCES & AFFILIATED TEACHING 

HOSPITALS RESEARCH ETHICS BOARD (HSREB) 

HSREB Initial Ethics Clearance 
 

September 25, 2017 
 

Ms. Nadia Abdullah 

School of Nursing 

Queen’s University 

ROMEO/TRAQ: #6021858 

Department Code: NURS-415-17 

Study Title: Investigating the Predictors of Women’s Future Intention to Accept and Use 

Smartphone Applications for Type 2 Diabetic Self-Management in the Kingdom of 

Saudi Arabia  

Co-Investigators: Dr. J. Almost 

Review Type: Delegated 

Date Ethics Clearance Issued: September 25, 2017  

Ethics Clearance Expiry Date: September 25, 2018 
 

Dear Ms. Abdullah, 

The Queen's University Health Sciences & Affiliated Teaching Hospitals Research Ethics 

Board (HSREB) has reviewed the application and granted ethics clearance for the 

documents listed below. Ethics clearance is granted until the expiration date noted above. 

 Protocol 

 Questionnaire 

 Information/Consent Form – Version 2 

 

   Documents Acknowledged: 

 CORE Certificate- N. Abdullah 

 Saudi IRB Approval – 18 Aug 2017 

 

Amendments: No deviations from, or changes to the protocol should be initiated without 

prior written clearance of an appropriate amendment from the HSREB, except when 

necessary to eliminate immediate hazard(s) to study participants or when the change(s) 

involves only administrative or logistical aspects of the trial. 
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Renewals: Prior to the expiration of your ethics clearance you will be reminded 

to submit your renewal report through ROMEO. Any lapses in ethical clearance 

will be documented on the renewal form. 

Completion/Termination: The HSREB must be notified of the completion or 

termination of this study through the completion of a renewal report in ROMEO. 

Reporting of Serious Adverse Events: Any unexpected serious adverse event 

occurring locally must be reported within 2 working days or earlier if required by 

the study sponsor. All other serious adverse events must be reported within 15 days 

after becoming aware of the information. 

Reporting of Complaints: Any complaints made by participants or persons acting 

on behalf of participants must be reported to the Research Ethics Board within 7 

days of becoming aware of the complaint. Note: All documents supplied to 

participants must have the contact information for the Research Ethics Board. 

Investigators please note that if your trial is registered by the sponsor, you must 

take responsibility to ensure that the registration information is accurate and 

complete. 
 

Yours sincerely, 

 

Chair, Health Sciences Research Ethics Board 

 

The HSREB operates in compliance with, and is constituted in accordance with, the 

requirements of the Tri-Council Policy Statement: Ethical Conduct for Research 

Involving Humans (TCPS 2); the International Conference on Harmonisation Good 

Clinical Practice Consolidated Guideline (ICH GCP); Part C, Division 5 of the 

Food and Drug Regulations; Part 4 of the Natural Health Products Regulations; 

Part 3 of the Medical Devices Regulations, Canadian General Standards Board, and 

the provisions of the Ontario Personal Health Information Protection Act (PHIPA 

2004) and its applicable regulations. The HSREB is qualified through the CTO REB 

Qualification Program and is registered with the U.S. Department of Health and 

Human Services (DHHS) Office for Human Research Protection (OHRP). 

Federalwide Assurance Number: FWA#:00004184, IRB#:00001173 

 

HSREB members involved in the research project do not participate in the review, 

discussion or decision. 
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Appendix F  

SGARSEB Approval 


