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Abstract. This research investigates the impact of socio-demographic
factors such as age, gender, income and location on ICT acceptance for
diabetes self-care. The investigation is due to the increasing number of
diabetic patients in South Africa, where large segments of the popula-
tion experience technological forms of exclusions. The context warrants
research in geographical areas where ICT use is not pervasive yet. This
research, used the UTAUT model with purposive sampling for 497 dia-
betic respondents, residing in low socio-economic communities. It ana-
lysed survey data using linear regression. It found that age had a strong
moderating effect on all four UTAUT constructs. Gender only had a
moderating effect on performance expectancy and social influence. In
contrast to findings in the extant literature, income and location had no
significant moderating effect in this context.

Keywords: socio-demographic factors, ICT acceptance, diabetes self-
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1 Introduction

The Western Cape, one of the nine provinces in South Africa, [1] has a history of
racial segregation, officially implemented by the Group Areas Act in 1950 [2]. The
Act issued identity cards, which indicated has five racial groups; Black, Coloured,
Indian, Malay and White [2]. Coloured people are typically mixed race, descendants
of Malaysian slaves or Khoisan descendants [3]. ‘Non-white’ groups were forcibly
removed from areas in the City, such as District Six, and placed in township areas
such as Khayelitsha and Mitchells Plain [4]. These areas are regarded as the Cape
Flats [4]. Approximately 63% of households in the Khayelitsha and Mitchells Plain
have incomes of less than R4166 per month (approximately $296), of which 16.5%
have no income [5].

The Western Cape reports a decline in the number of households connected to the
mains electricity supply, from 93.5% in 2008 to 87.9% in 2018 [6]. Also, 19% of the
Western Cape population live in informal dwellings [6]. Informal dwellings may not
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have access to water and electricity. However, it was found that “having adequate
access to appropriate forms of energy is critical for improving living standards, health
and reducing poverty” [7]. Therefore, the demographics of the province reflect that
the socio-economic plight of a substantive population is bleak.

The Western Cape includes large segments of the South African population who
experience “technological forms of exclusion” as well as educational and income
inequalities [8]. Despite the penetration of mobile phones (95.5%) in the Western
Cape, 25.8% had internet access at home [6]. Therefore, the resulting digital divide
between rich and poor is substantial [8]. This may impact the achievement of diabe-
tes self-management as access to information is a key component in managing chron-
ic conditions [9].

The Western Cape Government has recognised that broadband costs are still unaf-
fordable to many citizens, so the Broadband Game Changer aims to provide all resi-
dents with access to affordable high-speed broadband infrastructure [10]. Also, the
City of Cape Town is providing public Wi-Fi zones in more than 100 public buildings
such as clinics, administration buildings and traffic departments, across Cape Town.
Also, Wi-Fi is available in several public spaces, such as the Company Gardens. Wi-
Fi services are also being implemented at public transport interchanges such as Ath-
lone, Atlantis, City Centre, Langa, Nyanga, Uitsig and Valhalla Park. Users are al-
lowed S0MB per day and may purchase more data after that [11]. This improvement
in the access layer provides a fertile ground for citizens, even from low socio-
economic demographics, to harness m-health apps for various personal uses, includ-
ing that of diabetes self- management

According to the annual trends for diabetes incidence by province, 2013/14—
2016/17, the Western Cape is indicating a rapid increase [12]. The Overberg West has
the highest average (1.4) of diabetes incidence per 1000 total population, followed by
Cape Town (1.2) [12]. It is also the leading cause of mortality in this province [13].

Therefore, there is a significant disease burden that requires comprehensive health
care to manage these conditions [14]. However, health care in South Africa experi-
ences severe staff shortages in the public health sector [15]. These shortages are par-
ticularly prevalent in rural and underserved areas [15]. Therefore, there is an in-
creased need for patients to practice self-care.

Self-care involves “the ability to make decisions and perform actions directly un-
der the control of the individual, and is influenced by a variety of individual charac-
teristics” [9 p.1734]. Diabetes self-care is multidimensional and includes a range of
activities such as self-monitoring of blood glucose, diet and foot care [16]. It is found
that self-care is situationally influenced [9]

The use of Information, Communication and Technology (ICT) as an enabler for
self-care activities, performed by the patient, includes the use of the Internet (47%),
cellular phones (32%), telemedicine (12%), and decision support techniques (9%)



[17]. Also, ICT interventions can also be used to reduce diabetes risk factors by im-
proving physical inactivity and smoking [18].

However, despite increased access to ICT in developing countries like South Afri-
ca, the promise of ICT to deliver diabetes self-care improvements will be limited by
uptake and high attrition rates [19]. The use of ICT, such as mobile health (m-health)
applications for diabetes, is low [20]. The low usage is prevalent, especially amongst
older patients [20]. A population study in Germany supports this finding. It revealed
that age and socio-economic status led to disparities in m-health usage [21]. However,
the most prominent type of diabetes (90%) is type 2 diabetes [22]. Type 2 diabetes is
most often diagnosed in older patients [22]. Therefore, the introduction of ICT, will
not lead to the improvement of self-care unless it is accepted and used by the intended
user population, i.e. older patients with diabetes [23].

In order to assess the acceptance and use of technology, the literature points to a
number of models such as the Theory of Reasoned Action (TRA) [24], Theory of
Planned Behaviour (TPB) [25], Technology Acceptance Model (TAM) [26] and the
Unified Theory of Acceptance and Use of Technology (UTAUT) [27]. It was found
that the eight models used to develop UTAUT, including TRA, TPB and TAM,
explained between 17% and 53% variance in user intentions to use technology [27].
However, the UTAUT model explained 77% of the variance in behavioural intention
to use technology and 52% of the variance in technology use [28]. The UTAUT mod-
el was therefore applied in this study, given that it outperforms other models of ac-
ceptance.

More recent research provide evidence of 1,267 UTAUT citations including new
exogenous, endogenous or moderation variables [29]. This research provides new
moderation variables in the South African context. Additionally, it was used in a
study conducted in the Western Cape on the usage of ICT for diabetes self-
management [30]. In that study, it was found that despite a high behavioural intention,
there is low usage to almost 70% of the target population not using forms of ICT,
such as mobile health. However, the Petersen et al. (2018) study did account for how
socio-demographic factors (e.g. age, gender, income or location), could explain the
lack of use. Consequently, the main research question that forms the basis of this
paper is ‘what is the impact of socio-demographic factors on the acceptance of ICT
for diabetes self-care?’

2 Objectives

Behavioural intention has a direct influence on the usage of technology [27]. The
extant literature indicates that low levels of ICT for DM self-management amongst
the elderly. Therefore, for succinctness, only behavioural intention was examined.
This is due to the main objective is to understand the impact of socio-demographic
factors on technology acceptance for diabetes self-care. This study, therefore, ex-
pands on the original study [30], and seeks to determine if the following factors affect



the acceptance of ICT for diabetes self-care in the Western Cape, South Africa using
constructs identified by Venkatesh et al. (2016):

o Age,

e Gender,

e Income and

e Patient’s location, i.e. rural/urban [28].

3 Methodology

This research was framed within a positivist paradigm which posits that at an onto-
logical level, knowledge is quantifiable and objective [31]. Positivist methodology
uses quantitative methods and quantitative analysis [32]. Purposive sampling [33] was
used in this research to select patients with diabetes (n=497) living predominantly
within low socio-economic communities in Western Cape.

Quantitative data from online surveys were analysed via descriptive statistics and
linear regression, using SPSS software [34]. A 6 point Likert scale (strongly disagree
to strongly agree) was used. The survey questions were based on the core constructs
inherent in the UTAUT model [27] and adapted for this research. The survey ques-
tions are provided in Table 1.

Table 1. Survey questions

Construct Survey question

Performance expec-
tancy

I find that using Information, Communication and Technology (ICT), such as
elucose machines and mobile applications, useful tools in managing my diabe-
tes

[Using ICT enables me to accomplish tasks, such as insulin administration, carb
counting and glucose testing, more quickly

\Using ICT increases my productivity as I spend less time on diabetes activities.

\Using ICT increases my chances of getting a good HBA1c reading

Effort expectancy

My interaction with ICT, for my diabetes, is clear and understandable.

It is easy for me to become skilful at using ICT for my diabetes.
I find ICT easy to use for my diabetes.
Learning to operate ICT for my diabetes is easy for me.

Social influence

People who influence my behaviour (e.g. family, friends, doctor, etc.) think that
I should use ICT to manage my diabetes.

People who are important to me think that I should use ICT to manage my dia-
betes.




Construct Survey question
My health care team, e.g. doctors, nurses, have been helpful in the use of ICT to
manage my diabetes.
In general, my peer support group/community has supported the use of ICT to
manage my diabetes.

Facilitating I have the resources necessary to use ICT to manage my diabetes.
conditions I have the knowledge necessary to use ICT to manage my diabetes.

Using ICT is compatible with other systems I use, such as my mobile phone.

A specific person (or group) is available for assistance with ICT difficulties.

Based on [35], no clinical data or unique identifiers (such as names or ID numbers)
were collected to ensure anonymity and the protection of the identities and interests of
those involved. The researchers respected the confidentiality of the data supplied by
all parties involved by storing data in a restricted access folder on Google drive.

4 Research model

The UTAUT model includes four independent variables [27]:

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” (p.447).

2. Effort expectancy (EE): “is the degree of ease associated with the use of the sys-
tem” (p.450).

3. Social influence (SI): “is the degree to which an individual perceives that im-
portant others believe he or she should use the new system” (p.451).

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”
(p-453).

The relationships between the key constructs and moderators were hypothesised as
follows (Table 2):

Table 2. Research hypotheses

No. HYPOTHESIS

H1 Performance expectancy will have a positive influence on behavioural intention to use
ICT for diabetes self-care.

H2 Effort expectancy will have a positive influence on behavioural intention to use ICT
for diabetes self-care

H3 Social influence will have a positive influence on behavioural intention to use ICT for
diabetes self-care

H4 Facilitating conditions will have a positive influence on behavioural intention to use
ICT for diabetes self-care




HSA

No.

HYPOTHESIS

Age will positively moderate the influence of performance expectancy on behavioural
intention to use ICT for diabetes self-care

Age will positively moderate the influence of effort expectancy on behavioural inten-
tion to use ICT for diabetes self-care

Age will positively moderate the influence of social influence on behavioural inten-
tion to use ICT for diabetes self-care

Age will positively moderate the influence of facilitating conditions on behavioural
intention to use ICT for diabetes self-care

HS5B

Gender will positively moderate the influence of performance expectancy on behav-
ioural intention to use ICT for diabetes self-care

Gender will positively moderate the influence of effort expectancy on behavioural
intention to use ICT for diabetes self-care

Gender will positively moderate the influence of social influence on behavioural in-
tention to use ICT for diabetes self-care

Gender will positively moderate the influence of facilitating conditions on behaviour-
al intention to use ICT for diabetes self-care

HS5C

Income will positively moderate the influence of performance expectancy on behav-
ioural intention to use ICT for diabetes self-care

Income will positively moderate the influence of effort expectancy on behavioural
intention to use ICT for diabetes self-care

Income will positively moderate the influence of social influence on behavioural in-
tention to use ICT for diabetes self-care

Income will positively moderate the influence of facilitating conditions on behaviour-
al intention to use ICT for diabetes self-care

H5D

Location will positively moderate the influence of performance expectancy on behav-
ioural intention to use ICT for diabetes self-care

Location will positively moderate the influence of effort expectancy on behavioural
intention to use ICT for diabetes self-care

Location will positively moderate the influence of social influence on behavioural
intention to use ICT for diabetes self-care

Location will positively moderate the influence of facilitating conditions on behav-
ioural intention to use ICT for diabetes self-care

The conceptual model, based on the UTAUT model [27], was developed to achieve
the stated research objectives (Fig. 1).




Independent
Dependent
Variable

Performance
Expectancy

Effort
Expectancy

Behavioural
Intention to use ICT for
diabetes self-care

Social
Influence

Facilitating
Conditions

Fig. 1. Conceptual framework to identify moderators affecting the acceptance of ICT for self-
management, using the UTAUT model

5 Results

The 497 Western Cape respondents, who participated in this research, were predomi-
nantly females (55.9%) older than 50 years (40.6%) who had type 2 diabetes (89.1%).
They resided in low socio-economic areas on the Cape Flats such as Mitchell’s Plain
(11.4%), Belhar (10.8%), Khayelitsha (9.4%), Athlone (6.0%), Delft as well as Gug-
ulethu (4.6%).

A series of regression analyses were run to examine the relationships between ef-
fort expectancy, performance expectancy, social influence and facilitating conditions.
Table 3 shows the univariate statistics, correlations of each variable with behavioural
intention, and the regression weights for the socio-demographic moderators added.

The strength of the linear fit is explained by R-squared (R?). This explains the
amount of variation of the independent variables on the dependent variable, behav-
ioural intention [34]. The full model had an R? =0.534 and p < .0001.



Table 3. Research hypotheses

Changes when

moderator added

Hypotheses R? P- R> P Result
value
H1 PE — BI 0.363 0.000 - - Accept
H2 EE— BI 0.414 0.000 - - Accept
H3 SI — BI 0.343 0.000 - - Accept
H4 FC— BI 0.406 0.000 - - Accept
H5A
PE*Age — BI 0.384 0.000 0.021 None Accept
EE*Age — BI 0.426 0.004 0.012 0.004 Accept
SI*Age — BI 0.363 0.000 0.022 None Accept
FC*Age — BI 0.414 0.021 0.008 0.021 Accept
H5B
PE*Gender — BI 0.364 0.040 0.007 0.040 Accept
EE*Gender — BI 0.413 0.424 0.001 0.424 Reject
SI*Gender — BI 0.348 0.021 0.009 0.021 Accept
FC*Gender — BI 0.411 0.110 0.004 0.110 Reject
H5C
PE*Income — BI 0.348 0.982 No 0.982 Reject
change
EE*Income — BI 0.405 0.072 0.005 0.072 Reject
SI*Income — BI 0.343 0.857 No 0.857 Reject
change
FC*Income — BI 0.405 0.334 0.001 0.334 Reject
H5D
PE* Location — BI 0.363 0.803 No 0.803 Reject
change
EE* Location — BI 0.416 0.261 0.002 0.261 Reject




SI*Location — BI ‘ 0.345‘ 0.312‘ 0.002 ‘ 0.312‘ Reject
FC*Location—>BI‘ 0.407‘ 0.532‘ 0.001 ‘ 0.532‘ Reject

Despite high behavioural intention and the socio-demographic factors investigated,
67.4% of respondents indicated that they did not use ICT such as diabetes applica-
tions on their smartphone, insulin pump, continuous glucose monitoring (CGM).

6 Discussion

This discussion will address the significant and non-significant factors affecting the
acceptance of ICT for diabetes self-care.

6.1  Significant factors

The summarised table of findings indicates that the strongest moderating factor was
age (Table 3). Age had a significant effect on all four of the constructs but reduced the
p-values. However, the relationships were still significant at a 95% confidence inter-
val. Gender affected PE and SI but also reduced the original model p-values. Howev-
er, it was still significant at a 95% confidence interval. Age and gender have been
identified in previous studies as a critical factor for the acceptance and use of ICT,
such as m-health applications in developed [21] and developing countries [36].

Literature also indicates that the digital divide is more prevalent for people older
than 65 years [37], an age group that is linked to patients with Type 2 (non-insulin-
dependent) diabetes [38]. The needs of diabetic patients may be varied due to varying
previous knowledge, education, age, income, type of diabetes and therapy [39], [40].
Interventions should include the elderly as part of the stakeholder group, or critical
factors that are necessary to address the real problem may be overlooked. This may
result in poor adoption and inefficient use of technology [41]. Interventions should
include new perspectives and use patients’ tactic knowledge [41].

6.2  Non-significant factors

Diabetes is a non-communicable disease that affects disadvantaged populations more
than in higher-income countries [42]. This constitutes a challenge to the achievement
of the third SDG, focusing on the health and wellbeing of all [43]. Literature indi-
cates that people of low socioeconomic status may not have the capability to achieve
optimal health functioning [44]. Low income is identified as a barrier to achieving
diabetes treatment goals [45]. This is prevalent for medication non-adherence being
higher among minorities groups and those with low socio-economic status [46].

However, in this research, income and locations proved not to be significant for
any constructs. This finding is contrary to research conducted in urban China, that
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indicates that age and location have strong moderating effects on acceptance [47].
This suggests that findings in respect of technology acceptance are not necessarily
transferable between different geographical locations.

7 Conclusion

The research aimed to expand on an exploratory study [30] by investigating additional
socio-demographic factors which affect the acceptance of ICTs for diabetes self-care.
Despite findings that indicate age is a significant moderating variable, income and
location were not. Intervention design, including co-design strategies, should consider
highlighting the additional benefits of using ICT interventions. This could result in
making m-health applications easier to use, especially for older users.

It is possible that acceptance may be influenced by other factors. For instance, in
lower-income groups where medication non-adherence is common, patient engage-
ment is crucial for an intervention’s success [46]. Research suggests, for patients 50
years or older, the lack of additional benefits and ease of use are significant factors for
the acceptance of diabetes m-health applications. Therefore, intervention design in the
case of ICT applications for diabetes self-management should take into consideration
these factors.

Further research should use qualitative methods to examine why location and in-
come are not moderating factors, despite research indicating this in other contexts.
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