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Abstract

The increasing disease burden in developing countries inhibits the provision of quality

care to citizens. However, the increased availability of information communication

and technology (ICT) tools makes this a viable option for inclusion in primary health

care. Even so, barriers are impeding the successful adoption and usage of ICT tools

in health care contexts. This research focuses on one such context to identify the

challenges and barriers for the adoption of ICT tools for diabetes self‐management

in the Western Cape province of South Africa.

The extended technology acceptance model (TAM) and four factors (educational,

technological, economic, and sociocultural factors) were identified as a basis for

investigation. Evidence was gathered from a sample of 131 diabetic patients using

semistructured interviews. These factors, together with TAM constructs, explore

how patients interact with ICT and their attitudes towards the use of ICT for diabetes

self‐management. The results indicate that all four factors form barriers to ICT adop-

tion for diabetes self‐management. These findings provide a basis to inform how

future interventions at the primary health care level may be developed to overcome

the identified barriers in efforts to integrate ICT tools into diabetic patients' daily self‐

management routines.
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1 | INTRODUCTION

While noncommunicable diseases (NCDs) are the preeminent cause of death worldwide, more than 40% of these deaths are premature and avoid-

able (Zhao, Freeman, & Li, 2016). The increases in the number of patients with NCDs, such as diabetes, can be attributed to too little or too much

sleep, sedentary lifestyles, unhealthy diets, and obesity (Bourne, Lambert, & Steyn, 2002; Müller, Alley, Schoeppe, & Vandelanotte, 2016;

Schoeppe et al., 2016; Tan, Chapman, Cedernaes, & Benedict, 2018). According to the International Diabetes Federation (IDF), Africa has an esti-

mated 15.5 million people with diabetes mellitus and the highest percentage (69.2%) of undiagnosed people (IDF, 2018). The statistics for South

Africa show similar trends. According to IDF (2018), there were 1 826 100 cases of diabetes in South Africa in 2017. The national diabetes prev-

alence is estimated at 8.39%, with diabetes‐related deaths accounting for 68 977 cases.

The prevalence of diabetes is comparable with other low‐ and middle‐income countries (LMIC), where the burden of disease is disproportion-

ate to higher income countries (Pullar et al., 2018). These prevalent inequalities in diabetes are aggravated by variances in lifestyle (Mutyambizi,

Booysen, Stokes, Pavlova, & Groot, 2019). Critical shortages of health professionals and resources in public health sectors are primarily responsible
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for the unavailability and low quality of service received by persons with chronic diseases (Beratarrechea, Moyano, Irazola, & Rubinstein, 2017). As

a consequence, health care systems in these countries are beset with immense challenges for providing quality care (Beratarrechea et al., 2017).

Given the scenario of limited resources in health care systems, the use of information communication and technology (ICT) for medical self‐care

has become an increasingly popular topic in literature (Bellei, Biduski, Cechetti, & DeMarchi, 2018; Bodenheimer, Lorig, Holman, & Grumbach, 2002;

Gammon, Berntsen, Koricho, Sygna, & Ruland, 2015; McMillan, Kirk, Hewitt, & Macrury, 2017; Nundy et al., 2012; Pullar et al., 2018). In the case of

diabetes self‐care, seven behaviours form the basis of diabetes self‐management, namely, healthy eating, being active, blood glucose monitoring,

taking medication, problem‐solving, healthy coping, and reducing risks (American Association of Diabetes Educators, 1997).

Research describing the use of ICT as an enabler for self‐management of tasks performed by the patient includes the use of the internet (47%),

mobile phones (32%), telemedicine (12%), and decision support techniques (9%) (El‐Gayar, Timsina, Nawar, & Eid, 2013). ICT tools can be used to

address risk factors such as tobacco use, diet, and physical inactivity (World Health Organization, 2016; Zhao et al., 2016), through the use of

lifestyle modification interventions to increase physical activity and reduce smoking, for example (Rehman et al., 2017). There are several examples

of how ICTs may be beneficial for diabetes self‐management. The internet, for example, is useful for tasks such as sending clinical information

(glucose levels and medication usage) to clinicians as well as obtaining feedback on health‐related issues (Cotter, Durant, Agne, & Cherrington,

2014). Mobile phones can be used for uploading glucose levels through integration with a glucometer (a device for testing blood glucose levels)

as well as messaging clinicians (El‐Gayar et al., 2013). Telemedicine delivers health services—such as interactive, consultative, and diagnostic ser-

vices—through the use of telecommunications (Faruque et al., 2017).

It has been found that the use of mobile phones for health (m‐health) can reduce premature deaths by delivering effective interventions (Zhao

et al., 2016). However, although the use of various forms of ICT shows promise in terms of achieving health outcomes, this has been tested

predominantly in patients in developed countries (Ariani, Koesoema, & Soegijoko, 2017), whereas in LMICs, where the number of patients with

diabetes is increasing rapidly with a high mortality rate, there is a greater need for interventions. However, in spite of the availability of m‐health

applications for diabetes self‐management, uptake and continued use is low (Deacon, Chee, Chang, & Harbourne, 2017). Research indicates that

there is unequal use of ICT, such as m‐health in “racial or ethnic minorities, older adults, and persons with lower health literacy” (Nelson et al.,

2016, p. 12). Therefore, achieving health‐related developmental goals by improving diabetes self‐management through the use of ICT should take

into consideration country‐specific factors (Ariani et al., 2017; Waehama, Mcgrath, Korthaus, & Fong, 2014), including sociocultural beliefs,

income, and education levels (Venkatesh, Thong, & Xu, 2016). These demographic factors are dominant in diverse populations suffering from sig-

nificant inequalities and forms of technological exclusion (Gillwald, Mothobi, & Rademan, 2017).

Such demographics are characteristics of the Western Cape, a province in South Africa, which serves as the geographical context in which

challenges regarding m‐health adoption and use was studied, as diabetes is the leading cause of death (6.8%) in this province (Statistics South

Africa, 2016a). The province has a history of racial segregation where non‐white residents were moved from the city centre into township areas,

commonly referred to as the Cape Flats (South African History Online, 2011). Approximately 63% of households in the Khayelitsha and Mitchells

Plain, two areas situated in the Cape Flats, have incomes of less than R4166 per month (approximately $296), of which 16.5% have no income

whatsoever (Western Cape Government, 2017a).

Additionally, a large percentage (89.6%) ofWestern Cape residents still do not have access to the internet at home (Statistics South Africa, 2018).

Therefore, the resulting digital divide between rich and poor is staggering (Gillwald et al., 2017). The digital divide may impact the achievement of

diabetes self‐management as access to information is a critical component for effective management of chronic conditions (Omisakin & Purity

Ncama, 2011). Although there is a prevailing digital divide in theWestern Cape, issues of access to broadband internet are being addressed, especially

in areas near the Cape Metro. In Khayelitsha and Mitchells Plain, for example, the city has been making affordable Wi‐Fi available through its Smart

Cape Programme (Western Cape Government, 2017b). Even though the problem of access to the internet is improving, there is limited research into

the adoption and use of ICT by diabetic patients residing in South Africa (Petersen, Pather, & Tucker, 2018).

Therefore, this research provides additional insight into that domain as the objective of this paper is to investigate the challenges related to the

adoption of ICT for diabetes self‐management. The investigation was conducted on a select population in the Western Cape province of South

Africa, a populace suffering from a growing diabetes problem, to answer the research question: “What factors form barriers to ICT adoption

for diabetes self‐management?”

The remainder of the paper is duly organised: The next section introduces the theoretical framework based on the extended technology

acceptance model. This is followed in Section 3 by an overview of the research design, sampling, and method for collection of qualitative evidence.

The findings are then presented in Section 4, describing ICT adoption perceptions of diabetic patients and the associated environmental barriers in

respect of m‐health. Section 5 summarises the findings, discusses the limitations of the study, and presents the recommended future work.
2 | THEORETICAL FRAMEWORK

Models for user adoption demonstrate that an individual's reaction to information technology drives the intention to use ICT, such as m‐health.

The user's behavioural intention then determines the actual use. Research also proves that the actual use of ICT influences an individual's reaction
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(Venkatesh, Morris, Davis, & Davis, 2003). For example, if using ICT is slow and cumbersome, this will likely influence an individual to use it less

frequently and to a lesser extent, or in other words, not as often and not as much (Venkatesh et al., 2003).

2.1 | Well‐known adoption constructs

There are four well‐known technology adoption models that form the basis of most of the technology adoption literature. The four prominent

models are summarised in Figure 1 and then discussed in turn.

The aim of the theory of reasoned action (TRA) is “to develop a theory that could predict, explain, and influence human behaviour” (Alshehri,

2012, p. 46) within their social context (Harvey & Lawson, 2009). Its core constructs focus on key beliefs formulating attitudes toward behaviour.

Attitude refers to “an individual's positive or negative feelings about performing the target behaviour”. Subjective norm refers to “the person's

perception that most people who are important to him think he should or should not perform the behaviour in question” (Fishbein & Ajzen,

1975). Subjective norm is determined by an “individual's perceptions of social normative pressures (eg, normative beliefs)” (Sun, Wang, Guo, &

Peng, 2013).

TRA was used to predict the effect of the implementation on dietary and physical activity adherence in patients with non–insulin‐dependent

diabetes in two studies (Didarloo et al., 2012; Kurnia & Rama, 2017). In explaining regimen compliance in diabetic patients, a relationship between

intention and behaviour was identified, with some influence on subjective norm (Harvey & Lawson, 2009).

The theory of planned behaviour (TPB), based on the work of Ajzen (1991), focuses on attitudes towards behaviour and subjective norm. It

includes the construct of perceived behavioural control (PBC), which is described as the “perceived ease or difficulty of performing the behaviour”

(Ajzen, 1991:183). PBC applies to behaviour in situations where an individual does not have voluntary control. TPB also takes into consideration

the social systems and the roles of individual organisational members when it is used to predict and explain human behaviours such as health s-

ervices utilisation, drinking, breastfeeding, smoking, and substance use (Ajzen, 1991; LaMorte, 2018).

The technology acceptance model (TAM), an adaption of the theory of reasoned action (Lee, Kozar, & Larsen, 2003) based on the work by

Davis (1989), includes two key constructs: perceived usefulness and perceived ease of use. Perceived usefulness (PU) refers to “the degree to which

a person believes that using a particular system would enhance their performance.” Perceived ease of use (PEOU) refers to “the degree to which a

person believes that using a particular system would be free of effort” (Davis, 1989). Therefore, PEOU increases when the user believes that the

system will save time and energy (Juhriyansyah, 2010).

The unified theory of acceptance and use of technology (UTAUT) extends TAM, introducing new constructs such as social influence and

facilitating conditions. The UTAUT model includes a total of four key constructs, defined by Venkatesh et al (2003) as follows:

1. Performance expectancy (PE): “is the degree to which an individual believes that using the system will help him or her to attain gains in job

performance (in this case, improved health care)”;

2. Effort expectancy (EE): “is the degree of ease associated with the use of the system”;

3. Social influence (SI): “is the degree to which an individual perceives that important others believe he or she should use the new system”; and
FIGURE 1 Summary of technology adoption models (Adapted from source: Sun et al., 2013)
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4. Facilitating conditions (FC): “is the degree to which an individual believes that an organisational and technical infrastructure exists to support

the use of the system”.

The UTAUT model was applied in a study by Petersen et al (2018) to identify factors affecting the adoption of ICT for diabetes self‐management

among diabetic patients in the Western Cape. The results of the study confirm that all four independent constructs inherent in the UTAUT model

explain ICT adoption amongst patients with diabetes. However, despite strong support in the literature that behavioural intention is a strong

indicator of actual use, Petersen et al (2018) found that this was not the case in their study. The researchers found that 67.5% of the 498

participants surveyed did not use ICT, such as m‐health, to manage their diabetes, suggesting that weaknesses in the ecosystem that diabetic

patients live in, and in particular, supportive facilitating conditions, may not be conducive for converting intention to use ICTs into actual use

(Petersen et al., 2018).

The latter findings may be explained by Venkatesh et al (2003), who argue that the UTAUT model may present some weaknesses, viz, that it

does not include external factors that can affect the performance of the behaviour. It also does not take into consideration factors such as

contexts and situations that may impact usage (Venkatesh et al., 2016). Based on the latter UTAUT weaknesses identified by Venkatesh et al.

(2016) and the findings of Petersen et al. (2018), the UTAUT model was deemed an unsuitable lens in this study as it would not adequately predict

the challenges for the usage of ICT in this study's particular context.

2.2 | An extension to the technology acceptance model tailored for low resourced environments

Consequently, consideration was given to the application of TAM. With TAM, attitude toward using ICT is determined by perceived usefulness

and perceived ease of use. These, in turn, are determinants of behavioural intention. The relationship between perceived usefulness and

behavioural intention was determined to be strongly significant (Lee et al., 2003). Moreover, an important aspect of TAM concerning this study

is that it has been extended to include external factors (Venkatesh & Davis, 2000).

Petersen, Tucker, and Pather (2017, p. 3) quoted the challenges for implementing ICT‐facilitated health services, often referred to as electronic

health (e‐health) (Department of Health, 2015) in South Africa. The challenges included “widely differing levels of e‐health maturity across and

within provinces; a large number of disparate systems between which there is little or no interoperability and communication; inequity of e‐health

services provided and expenditure on e‐health across provincial and national departments of health; limited capacity within the public sector for

implementation and expensive broadband connectivity.” It was further concluded that South Africa suffers from an absence of government

leadership and coordination as well as no single framework to evaluate the role of m‐health and e‐health tools in strengthening the health system

(Department of Health, 2015).

Additionally, the challenges for implementing m‐health solutions in low resource communities are attributed mainly to the cost of access to

mobile devices as well as the cost of an internet connection (Clifford, 2016; Dobson & Jackson, 2017). Other barriers to the adoption and use

of these health care tools are limited funding and poor infrastructure by government organisations (Akhlaq, McKinstry, Muhammad, & Sheikh,

2016). South African m‐health services are based on unsustainable business models as they rely on donor funding (Aranda‐Jan, Mohutsiwa‐Dibe,

& Loukanova, 2014; GSMA, 2013). These challenges for e‐health and m‐health success are related predominantly to technological and economic

factors.

This is supported by a study evaluating a framework for the sustainability of e‐health systems in South Africa, which considered three factors:

social, environmental, and economic. It found that environmental factors are critical success factors for e‐health sustainability, including

educational factors such as low levels of education and technology illiteracy within the country (Akhlaq et al., 2016).

Cultural beliefs have also been identified in the literature as a key factor for technology acceptance and use (Dehzad, Hilhorst, de Bie, &

Claassen, 2014). Studies highlight sociocultural factors in the health care context as significant factors affecting the adoption and use of m‐health

(Beratarrechea et al., 2014). Such factors, though, are context‐specific. For example, research points out that m‐health interventions are based on

developed countries and then implemented in developing countries “in a socio‐cultural vacuum” (Hoque, 2016, p. 295). As such, studies into tech-

nology adoption should note that there are significant differences in systems environments between developing and developed countries (Uluç &

Çiğdem, 2016).

In light of the preceding, our premise is that external factors may offer insight into diabetic patients' intentions to use ICT. The justification for

the external factors that were used in this study to expand the extended TAM model (Venkatesh & Davis, 2000) is discussed in further detail

below.

2.2.1 | Economic factors

El‐Gayar et al. (2013) identify cost as a major reason for the rejection and abandonment of the usage of mobile applications. Cost is further broken

down into the cost of obtaining a capable mobile device as well as the cost of maintaining an internet connection to sustain the use of the mobile

application. El‐Gayar et al (2013) and Peng, Yuan, and Holtz (2016) also identify cost of the application as a barrier, given that users will opt for
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free mobile applications rather than a subscription‐based application. As such, it has been recommended that m‐health interventions adopt flexible

data protocols to accommodate data costs in low resource environments (Cunningham et al., 2016).
2.2.2 | Educational factors

Low levels of education and literacy are prominent barriers linked to the adoption and effective use of technologies for self‐management of health

in low resource countries (Clifford, 2016). Van Heerden et al. (2017) state that education and training programmes are a necessity as older users

are unfamiliar with operating mobile devices and applications, a major barrier directly affecting the uptake and scaling of m‐health applications. In

addition, Peng et al. (2016) explain that lack of application and mobile phone literacy are among the educational barriers resulting from users not

actually knowing how to use mobile applications or which ones would be best suited to their needs.
2.2.3 | Sociocultural factors

Research identifies a lack of support from family and peers as a potential barrier as this affects how active (or inactive) a patient is in terms of self‐

management activities (Ruddock, Poindexter, Gary‐Webb, Walker, & Davis, 2016). Further, social factors that have been identified include lack of

awareness regarding the availability of these mobile health applications (Dobson et al., 2017), and the patients' perception that mobile applications

would be of little help or no use to them (Peng et al., 2016). Previous studies have shown that patients do not place a premium on the use of

mobile applications, preferring personal contact with medical practitioners (Brinkel, Dako‐Gyeke, Krämer, May, & Fobil, 2017; Hart, Geilen, De

Leeuw, & Rutten, 2017). Therefore, the insufficiency of face‐to‐face interaction as well as user perception and acceptance is potential barriers

to adoption and efficient use of ICT for diabetes self‐management activities.

The lack of multilingual content and interface in mobile applications may also be regarded a barrier. This is an important factor in the South

African context as English is not the home language of many patients, especially in the Western Cape where our study was conducted (Western

Cape Language Committee, 2017). Lastly, age is identified as yet another sociocultural factor affecting health information system adoption, as

older users are reluctant to adopt these new technologies, preferring traditional methods (Bawack & Kala Kamdjoug, 2018).
2.2.4 | Technological factors

Akhlaq et al (2016) identify security as a factor that affects the adoption of ICT for self‐management activities, particularly in terms of protecting

an individual's medical and personal information. Researchers also found that older patients use basic mobile phones (Bawack & Kala Kamdjoug,

2018) that do not have the necessary functionality to run m‐health applications (van Heerden et al., 2017). A further technological factor that

affects adoption is internet infrastructure or the ability of users to have access to a consistent internet connection either at their residence or

in reasonable proximity to their homes. For example, in South Africa, the number of people who had internet access at home in 2016 was

9.6% (Statistics South Africa, 2016b); by 2018, this increased only marginally to 10.4% (Statistics South Africa, 2018).
2.3 | Summary

This section has provided an overview of four of the most prominent technology adoption models that prevail in the extant literature. Given that

the UTAUT model has not previously been able to explain low usage of m‐health applications in low resource communities, we argue that the

extended TAM model, which accounts for external factors, provides a suitable lens for this study.

Therefore, the extended TAM model shown in Figure 2 was applied in this study to investigate the challenges experienced by diabetic patients

residing in the Western Cape region of South Africa. We posit that its constructs provide a basis for understanding these challenges and provide

insight to m‐health solutions to mitigate the current circumstance of low adoption amongst diabetic patients in low resource communities. The

adoption constructs, shown in Figure 2, form the basis of the empirical investigation.
3 | RESEARCH DESIGN AND METHODOLOGY
3.1 | Research design

The research design in this study is based on a qualitative paradigm (Jansen, 2010). This qualitative study explored the diversity of certain adoption

behaviours or perceptions within a given population in the Western Cape (Jansen, 2010), establishing diversity through “the meaningful variation

(relevant dimensions and values)” within the unit of analysis described below (Jansen, 2010, p. 1).
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3.2 | Unit of analysis

The unit of analysis for this study is composed of individuals with diabetes residing in low resource communities in the Western Cape, South

Africa. The selection of the unit of analysis is premised on the understanding that the only way to understand what hinders diabetic patients from

accepting and incorporating technology is to delve deeper into the perceptions, emotions, and experiences regarding the use of ICT.

3.3 | Instrument development

This study used a semistructured interview designed to probe diabetic patients' habits, rituals, and experiences. The interview guide used for this

study was an instrument developed to determine the challenges for the adoption and use of ICT for diabetes self‐management. The questions in

this interview guide were based on the technology adoption constructs identified in the theoretical framework (see Section 2). The interview guide

consisted of a combination of dichotomous, open‐ended questions designed to ensure that the study gleaned broader insight into the participants'

choices. Interview questions are presented in Table 1.

3.4 | Data sources and sampling

This research collected qualitative data from 131 diabetic patients selected through purposive sampling (Marshall, 1996). This sample was drawn

from a larger group of diabetic patients who were participants in a previous study (Petersen et al., 2018). Participants resided in predominantly low

resource communities in the Cape Flats, viz, Mitchells Plain, Belhar, Khayelitsha, Athlone, Delft, and Gugulethu, all in the Western Cape.
TABLE 1 Interview questions

Constructs Questions

External factors 1. Which technology (ICT) do you use to help manage your diabetes?

Prompt if required: Do you use a glucose testing machine? Do you search for diabetes‐related information on the internet? Do

you use an application on your mobile phone?

2. What prevents you from using ICT for managing your diabetes?

Prompt if required: If they don't use ICT, ask them if it's related to cost or whether it's too difficult to use. Is it anything else?

3. Who gives you support for managing your diabetes?

Prompt if required: Their family, spouses, and children? Do they get online support, like diabetes Facebook or WhatsApp groups?

4. Do you think that your skills or education impact your ability to use ICT for your diabetes? Why?

5. How do you connect to the internet?

Prompt if required: If they say that they don't use the internet, then ask them why they don't use it. Some respondents won't

know that they are using the internet, so ask them whether they use Facebook or WhatsApp.

Technology acceptance

model

6. How do you feel about using ICT to manage your diabetes?

Prompt if required: Is using ICT to manage your diabetes somewhat intimidating? Do you fear to make mistakes?

7. Do you find ICT useful for managing your diabetes?

Prompt if required: Does it help you achieve better results when you go to the doctor?

8. What would make you better at managing their diabetes?

Prompt if required: Would or could technology make it better or easier? If so, how?

9. What do you like or dislike about the current technology for managing your diabetes?

Prompt if required: Is it easy to use and understand? Is it easy to incorporate into your life?

10. Which improvements would make you use technology more often to help improve your diabetes?
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3.5 | Data analysis

This study used content analysis to identify common barriers and issues related to the adoption and use of mobile technologies for diabetes

self‐management (Vaismoradi, Turunen, & Bondas, 2013). Based on the literature review, the barriers identified were economic, educational,

sociocultural, and technological issues. The qualitative evidence was analysed with Atlas.ti software according to these themes to understand

the barriers prohibiting successful adoption of ICT interventions. Participants' responses were then coded and grouped according to these barriers.

The groups of responses were then analysed to determine the shared experiences or perceptions amongst the participants (Vaismoradi et al.,

2013).
3.6 | Ethical considerations

The research was conducted according to the ethical and professional guidelines as specified by the University of the Western Cape (UWC). An

information sheet and consent form were distributed to participants before commencement. No remuneration was provided for participation. The

rights and welfare of the participants involved in the research were safeguarded by protecting the identities and interests of those involved. No

clinical data (such as blood glucose readings) or unique identifiers (such as identification numbers) were collected. The researchers respected the

confidentiality of the data supplied by all parties involved. Participants reserved the right not to participate or to refuse to answer any question

with which they felt uncomfortable.
4 | FINDINGS

The themes identified in this study serve to characterise the barriers and challenges experienced by individuals who have been diagnosed with

diabetes. These barriers and challenges identified by the responses of participants reinforce and confirm those found in the existing literature.
4.1 | Demographics and the use of ICTs

A total of 131 participants were interviewed. Figure 3 shows the number of people using a particular type of device according to age categories. In

this study, the majority of participants was over the age of 50, using a glucose meter, with a low rate of use for m‐health applications. Cell phones

and mobile applications are indicated as the method of choice for self‐management activities by the younger age groups.
4.2 | Economic factors

The economic barriers identified in this study are directly related to the cost of obtaining devices capable of supporting m‐health applications or

features, as well as the cost of establishing an internet connection to manage their conditions. The cost barrier was identified across all age groups,
FIGURE 3 Number of users categorised by age and device
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as responses across all age groups included, “I don't always have money to buy data” and “No sir; I do not have money for data as data is too

expensive.”

Several participants indicated that they could not afford the glucose meter and its necessary accessories; for example, the testing strips that are

inserted into the machine. Participants lamented that these testing strips that form part of the self‐management process, while quite costly, are

not freely provided.

Data costs were identified as a common factor hindering participants' use of ICT. The prevailing high cost of data limits the use of these

technologies to a few days per month. Even though participants have access to the necessary devices to support m‐health applications, due to

limited financial resources, they cannot afford to purchase the data needed to make use of these applications daily. This was summarised by

the following response from a male, between 25 and 34 years old: “Look, lots of apps use lots of data, so I think they should create technology

like an app that doesn't have any cost involved, just a normal app that you can install perhaps on your phone.” Additionally, the generally dire

economic circumstances of participants imply that they cannot afford the devices, such as glucose meters or mobile phones, in their totality.
4.3 | Educational factors

Educational factors such as a lack of electronic skills (e‐skills) and a lack of awareness impacted the demand and use of m‐health applications.

Participants either did not know how to use the various available technologies or did not know where to locate or obtain these technologies. This

was particularly evident for older participants, as summarised by the following quote: “Honest; I can't even use my phone properly” (female, aged

between 34 and 49). Participants had access to the necessary technology; however, they were unable to use it due to a lack of skills. The lack

of knowledge and skills in this regard also resulted in some participants abandoning m‐health applications as they did not know how to use the

application correctly and lacked support. Therefore, educational factors negatively impacted the perceived ease of use.

Alternatively, some participants showed an interest in learning how to use m‐health for self‐management. This was summarised in the follow-

ing quote by a participant over 50 who has some secondary education: “I never used the internet yet, but I would like to learn.”
4.4 | Sociocultural factors

This study found that participants preferred to seek the assistance of their family, friends, and medical staff instead of using a device for

self‐management activities. This was highlighted by the following quote: “I don't want to play with my health and get things wrong and end up making

myself sick. I'm comfortable with the doctors handling the heavy work” (female participant, older than 50).

Age was highlighted as a factor by the following quotes by male participants who were older than 50:

“The technology is too complicated for us old people” and “I don't worry with those type of things; I'm too old.” Participants further indicated that

the available m‐health applications were of no use to them as they needed assistance in operating these devices.

Participants also indicated a lack of awareness of m‐health applications for diabetes self‐management. This was summarised by the following

quotes: “I didn't know that it was available for me to use” (male, 25–34) and “I was not aware that there were other technologies to use” (female, older

than 50).

There is also a willingness to learn to use ICT for self‐management. Several participants believed that technology and m‐health could improve

their condition. For example, a typical response was “I strongly feel that technology will help us” (male participant, between 35 and 49).
4.5 | Technological factors

Current access to ICT tools was assessed by identifying which devices participants were using as well as the means used to connect those devices

to the internet. Those who made use of multiple devices or multiple methods of connecting to the internet were requested to provide those

details.

Participants identified access to internet facilities as a barrier. Internet connection in the residential areas is available; however, an individual's

internet connection is dependent on the cost of data. The younger participants highlighted the use of mobile devices and various methods of inter-

net connection, such as Wi‐Fi and prepaid data. This was summarised by the following quotes, from two female participants, aged between 35 and

49: “Wi‐Fi yes, I'm using my daughter's” and “We have Wi‐Fi at home, so it's convenient for me to make use of the internet.”

Amongst older participants, though, a lack of know‐how was identified as the main reason for not connecting to the internet.
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4.6 | Perceived ease of use

It is evident that participants' perceived ease of use paved the way for the rejection of ICT options such as m‐health. Responses included, “I think

it's too complicated and makes it too difficult for me to understand and it takes a lot of time for me to use, so because of the time, I sometimes don't feel

like using it.”

The effect of sociocultural factors could be mitigated by making ICT easier to use, as indicated by the following quote: “I think if it was easier to

understand or use I might not rely so much on my family to help me.” A male participant, between 25 and 34 who completed Grade 12, recommended

the following to improve ease of use: “they could use more pictures and less text on the applications.”

The data also reveal that participants perceived that m‐health could improve their conditions, if taught how to use it properly, and if it were

incorporated into the local health care system. This aligns with the concept of appropriate facilitating conditions for technology adoption,

described by Venkatesh et al. (2003, p. 453) as “the degree to which an individual believes that an organisational and technical infrastructure exists

to support the use of the system.” In this regard, the evidence indicates that diabetic patients would be more willing to use m‐health if a help

facility, at a local clinic, for example, was available to field queries about m‐health application use.
4.7 | Perceived usefulness

In accordance with this theme, a commonly identified trend is that older participants generally do not use m‐health applications but rely heavily on

glucose meters if they have one. Participants indicated that they did not believe that using m‐health would improve their diabetes

self‐management. This was highlighted by the following quote: “I have had diabetes for a long time, so I'm used to taking care of myself, and I don't

need any help.” It was found that participants did not perceive value in using m‐health applications as they felt that their diabetes could be man-

aged on their own.

Perceived usefulness was also negatively impacted by sociocultural factors, as one participant indicated: “I also don't see the need to have to use

technology because I have my family around me for support.”

Additionally, perceived ease of use negatively influenced perceived usefulness. This was highlighted by the following response of a male over

50: “I think if it was more convenient, or if the benefits were clear to me that it was important that I use other types of technology, then I would use it.”
4.8 | Attitude towards use

Attitude towards using m‐health is affected by sociocultural factors such as participants' disregard for the use of available technologies, the

mistrust of technology, and participant preference for face‐to‐face contact with medical staff. Responses included, “If there is anything I want to

know then I ask my doctor” (male participant over 50) and “I mean, sometimes things can be fabricated especially on the internet” (female participant

over 50).

Additionally, attitude towards m‐health use is negatively impacted by diabetic patients' perceptions of ease of use and perceived usefulness of

m‐health applications, clearly emphasised by a response from a female participant, over 50: “No. I tried it once, but I found that just having a decent

diet and some light exercise is more than enough.”
4.9 | Behavioural intention and use

The attitude of patients towards use of m‐health negatively affects their behavioural intention and use. This was highlighted by the following

quote: “I actually don't need something to help me because I know exactly what I must do” (male, 34‐49 years old).

However, it is possible that this negative behavioural intention may be mitigated if the economic conditions in relation to ICT use are improved.

In this regard, participants indicated a willingness to utilise ICT should they become more cost‐effective. Responses included, “I think it must take

into account my needs and lifestyle, and obviously cost comes first so it must be cheaper, and I think another thing is more features for me” (male par-

ticipant, older than 50) and “If technology were cheaper, I would use it every day” (female participant, between 35 and 49).
5 | CONCLUSION

This study sets out to investigate “What factors form barriers to ICT adoption for diabetes self‐management?” Drawing on the literature, and the

extended TAM model, in particular, four external factors were identified as a basis for further investigation, viz, educational, technological, eco-

nomic, and sociocultural factors. These factors, together with other constructs drawn from TAM, explained how patients interact with ICT and

their attitudes towards the use of ICT for diabetes self‐management. The results indicate that all four external factors form barriers to ICT
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adoption for diabetes self‐management in the Western Cape. The most prominent barriers relate to the financial status of diabetes patients (eco-

nomic); the lack of technological literacy (education); and, finally, sociocultural factors.

The economic barriers identified in this study may be challenging to overcome, given the overall low level of economic growth of the country

as a whole. However, government interventions to provide public access to broadband internet are present in all of the communities that formed

the sample for this study. This may in some way mitigate problems of high internet costs. However, this is not ideal, given that the average patient

needs to use a typical m‐health application daily, and therefore, less expensive access to the internet at a household level is necessary to address

this barrier.

Despite the barriers, this study has found that there are diabetic patients who exhibit positive behavioural intention for ICT use. This,

therefore, bodes well for future interventions at the primary health care level, which not only promote the use of m‐health for self‐management

of diabetes but also incorporate education and training. The outcome of such interventions will ensure that m‐health becomes an integrated part

of diabetes patients' daily routine to self‐manage the disease. In the long‐term, this would result in improved disease management and as such

contribute to the realisation of the SDGs concerning health amongst LMICs especially.
5.1 | Summary of findings

The economic conditions that the participants' experience do not allow for the use of expensive ICT solutions. Consequently, future ICT

interventions must adapt by making use of cost‐effective methods to attract diabetic patients residing in low resource communities. This is sup-

ported by a study of m‐health usage among patients and health workers in rural South Africa that found that the “use of the websites and social

media was intermittent due to lack of financial ability to afford airtime” (Anstey Watkins, Goudge, Gómez‐Olivé, & Griffiths, 2018, p. 139).

The second theme identified in this study is the lack of technological literacy, as participants were either unaware that m‐health technologies

were available or are not technologically literate in terms of effective use. This finding is not peculiar to our sample population, as it is also evident

in rural communities where patients did not know which health information to search for or even where to search (Anstey Watkins et al., 2018).

This underscores the need for more concerted efforts to bolster technological literacy. As such, the health care system may provide an ideal con-

text for a technology literacy programme, given that there is an inherent motivation amongst people with diabetes, who according to the evidence

of this study are willing to learn how to use technology for self‐management. Older diabetes patients especially will benefit from such an

intervention.

The third barrier or theme identified was sociocultural factors, which include participant perceptions that mobile technologies will be of no use,

the mistrust of technology as a foreign concept, and the preference for face‐to‐face interaction with medical staff. This stems from the lack of

participant awareness concerning the benefits of m‐health applications. However, a technology literacy programme focused on diabetic patients

would likely mitigate this barrier.

The final barrier identified in this study was technological challenges pertaining to the access and usage of technological devices and the

availability of an internet connection. Communities in developing countries have limited resources and limited access to various technologies

and infrastructure (David & Rafiullah, 2016) posing as obstacles for required access and usage (Akhlaq et al., 2016; Beratarrechea et al., 2016).

However, this study has found that participants do have access to forms of ICT, whether it is a glucose meter, mobile phone, or computer, indi-

cating that ICT is being used and has the potential to grow within this region, especially among younger more tech‐savvy patients.
5.2 | Limitations

This study reinforces the barriers identified in the literature, as participant responses highlighted some of the primary challenges encountered

when using, or attempting to use, ICT for diabetes self‐management activities. The barriers identified by this study are limited to patients with

diabetes in the Western Cape and therefore may not be generalisable to the entire South African population. However, findings may be transfer-

able to other provinces with similar economic, educational, and sociocultural contexts, such as Gauteng.
5.3 | Future work

Despite the barriers, this study has found that there are diabetic patients who exhibit positive perceptions of the usefulness of ICT for diabetes

self‐management activities. This, therefore, augers well for future interventions at the primary health care level. To promote the use of ICT, such as

m‐health, for self‐management of diabetes, education and training must be incorporated. The outcome of such interventions will ensure that

m‐health becomes an integrated part of diabetic patients' daily routine to self‐manage the condition. In the long‐term, this would mean improved

disease management and as such contribute to the realisation of the SDGs 3, especially LMICs.

Future ICT interventions need to ensure that the benefits of use are clearly defined and recognisable to all users, especially older patients. We

are in support of studies such as Shiferaw et al. (2016) determining that the development of locally customised m‐health applications can
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significantly improve health care service utilisation and positively influence self‐management behaviour. Areas that could be explored further

include the role of language and culture in the use of m‐health for diabetes self‐management. Challenges such as economic and educational fac-

tors may be challenging to overcome in the short‐term. Therefore, the use of cost‐effective and sustainable options, such as positive deviance,

should be considered (Petersen et al., 2017).
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