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From Resistance to Acceptance: Developing Health Task Measures to Boost mHealth 

Adoption among Older Adults: Mixed-Methods Approach and Innovation Resistance

Abstract

Purpose – There are two main objectives in this study. First, we aim to develop a set of 

constructs, namely health task management support (HTMS) features, to evaluate what health-

related tasks are supported by the functions of mobile health applications (mHealth apps). 

Second, drawing on innovation resistance theory (IRT), we examine the impacts of the newly 

developed HTMS dimensions on perceived usefulness, alongside other barrier factors that 

contribute to technology anxiety. We also explore how both perceived usefulness and 

technology anxiety affect the adoption of mHealth apps among older adults.

Design/ methodology/ approach – Using a mixed-method research design, this research seeks 

to develop new measurement scales that reflect how mHealth apps support older adults’ health-

related needs based on interviews. Then, we collected data from older adults and adopted 

exploratory factor analysis (EFA) to understand the structure, validity and reliability of the 

newly developed measurement scales. Subsequently, Partial Least Square-Structural 

Equational Modelling (PLS-SEM) was adopted to analyse survey data from 602 older adults, 

to explore the distinct effects of HTMS and technology anxiety on older adults’ intention to 

adopt mHealth apps.

 

Findings – Three dimensions, namely, medical management task support, healthy diet task 

support and exercise task support, were extracted from exploratory factor analysis. The PLS-

SEM results revealed that medical management task support, healthy diet task support and 

exercise task support were positively associated with perceived usefulness, whilst perceived 

complexity and dispositional resistance to change were found as antecedents of technology 

anxiety. Subsequently, perceived usefulness and technology anxiety were found to be a positive 

and negative driver of adoption intention, respectively.

 

Research limitations/implications – This study has adopted a qualitative method to develop 

a new measure to evaluate the support provided by mHealth apps for health-related tasks among 

older adults, offering a comprehensive and relevant measurement to healthcare and IS literature. 

Future studies may adopt this new construct to measure how other healthcare systems support 
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older adults with common health-related tasks and to explore how mHealth apps improve older 

adults’ health management performance and well-being.

 

Originality/ value – Although mHealth apps are considered useful technologies in improving 

older adults’ wellness, understandings of how mHealth apps help older adults accomplish their 

health-related tasks are yet to be explored. This study contributes to the IS literature by 

developing a multidimensional construct, namely HTMS, that reflects how older adults’ health-

related needs can be supported by features of mHealth apps. Drawing on IRT, we complement 

the extant literature on resistance to innovation by systematically examining the impact of five 

types of barriers on technology anxiety, along with exploring how the three dimensions of 

HTMS drive perceived usefulness and mHealth app adoption.

Keywords: Mobile Health Applications, Innovation Resistance Theory, Health Task 

Management Support, Mixed-Methods, Ageing Population, Technology Adoption, Barriers, 

Older Adults, Qualitative Study, Quantitative Study, Healthcare Technology

1. Introduction
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With the advances in medicine, humans are living longer than ever before. This phenomenon 

is a positive sign for global well-being. However, here comes the challenge of moving from 

ageing to successful longevity. When ageing occurs, the elderly start to suffer from poorer 

health conditions that threaten their autonomy and quality of life, putting a huge burden on the 

public healthcare system. Facing the trend of population ageing, policymakers and solution 

providers worldwide have invested considerable technological resources to help the elderly 

maintain healthy and productive lives (Jakovljevic et al., 2021). Digital transformation of 

healthcare services, particularly through the use of mobile technology, is a key strategy for 

addressing these challenges. Given the widespread use of mobile devices, mobile health 

applications (mHealth apps) have been developed to help older adults manage their health-

related tasks (Faverio, 2022). There were more than 325,000 mHealth apps on mobile app 

platforms, including Apple App Store and Google Play Store (Grundy, 2022). mHealth apps 

provide substantial benefits to older adults by supporting their daily health-related tasks such 

as medication reminders, medical appointments, diet management, and so on (Morey et al., 

2019). While there are plenty of mHealth apps available for free download from different 

application platforms, their acceptance and adoption among the elderly remain low (Franklin 

and Myneni, 2018). For instance, only 25% of older adults have had digital health technology 

usage experience in the U.S. (Levine et al., 2016). In particular, a recent report shows that 28% 

of 2,110 interviewees aged between 50 and 80 have used at least one mHealth app, while 16% 

have dropped out of the use finally (Lee et al., 2022). Another report showed that 43% of the 

elderly quit using the apps in the first 14 days of their adoption (Wang et al., 2022). These 

statistics indicate that a large number of older adults still have not embraced the use of mHealth 

apps, which raises a research question for scholars and practitioners: why are older adults not 

adopting them? 

Many studies have attempted to explain individuals’ willingness to adopt mHealth apps 

through the lens of positive research frameworks such as technology acceptance model (TAM) 

(Birkmeyer et al., 2021; Palos-Sanchez et al., 2021; Sezgin et al., 2017), unified theory of 

acceptance and use of technology (UTAUT) (Garavand et al., 2019), diffusion of innovation 

theory (Lin and Bautista, 2017), positive IT characterises (Esmaeilzadeh, 2021), attachment 

theory (Li et al., 2020), and social support theory (Suh and Li, 2022). Nevertheless, according 

to innovation resistance theory (IRT), the market failure of innovations is largely due to 

consumer resistance, in which studying the factors of resistance is more essential to tackling 

the barriers to innovation and providing insights into technology adoption (Laukkanen et al., 
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2007; Molesworth and Suortti, 2002; Ram, 1987; Ram and Sheth, 1989). Hence, understanding 

individuals’ resistance to using mHealth apps is critical for app developers to better prioritise 

their investment and effort (Franklin and Myneni, 2018). Even though some studies have 

employed both positive and negative factors to predict older adults’ intention to use mHealth 

apps, for instance, the TAM factors and feelings of anxiety about medical apps (Askari et al., 

2020), trust and risk beliefs (Fox and Connolly, 2018; Klaver et al., 2021), as well as the unified 

theory of acceptance and use of technology (UTAUT) and technology anxiety (Hoque and 

Sorwar, 2017), these studies have failed to 1) identify which barriers to using mHealth apps 

apply to older adults from a theoretical perspective (Engelsma et al., 2021; Trinh et al., 2023), 

and 2) evaluate what health-related tasks are indeed supported by the functions of mHealth 

apps because the widely tested factor – perceived usefulness – is too abstract for assessing the 

effectiveness of mHealth apps (McFarland and Hamilton, 2006; Shih, 2004). In this regard, 

this study employs a mixed-methods approach to first develop other aspects to evaluate the 

usefulness of mHealth apps, and then adopts IRT to examine the impact of a set of barriers on 

mHealth app adoption through technology anxiety. 

First, one of the key factors affecting technology adoption is technology anxiety in the 

discipline of information systems (IS), which is a negative affective response to technology 

use, and it is negatively linked to the willingness to adopt new technology (Meng et al., 2022). 

In particular, the elderly tend to have higher levels of computer anxiety compared to young 

adults, often due to a decline in their physical and cognitive conditions (Laguna and Babcock, 

1997). However, prior studies have only examined the impact of technology anxiety on the 

intention to use mobile healthcare technologies (Lin et al., 2020; Talukder et al., 2021), 

overlooking the antecedents that predict technology anxiety. IRT posits that resistance to 

innovation adoption comes from five general barriers, classified into functional and 

psychological aspects (Ram and Sheth, 1989). Drawing on IRT, this study aims to identify 

which barriers are most important to technology anxiety about mHealth apps. Second, although 

perceived usefulness is generally used to evaluate the overall effectiveness of using mHealth 

apps, it is challenging to reflect the specific health tasks that mHealth apps can support solely 

through the lens of perceived usefulness. Investigating what functions of mHealth apps are 

considered important by older adults for handling their health-related tasks is therefore critical 

to understanding their adoption. Some studies reported that the elderly may feel there is a 

mismatch between their health needs and the functions of the mHealth apps on offer (Tong et 

al., 2022; Vergouw et al., 2020). However, the existing literature lacks a comprehensive 
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measurement to assess the extent to which the functionality of mHealth apps supports the needs 

of users in healthcare-related activities. In addition, the literature has discussed common health 

problems faced by the elderly, for instance, forgetting medications (Gomes et al., 2020), 

frequent visits to medical institutions for various diseases (Osborn et al., 2014), lack of regular 

physical activity (Rosa et al., 2022), and the problem of constipation based on Rome II criteria 

(Dreher, 2018; Okuyan and Bilgili, 2019), there are scarce research systematically measuring 

which health-related tasks older adults usually do, let alone developed measurement scales that 

can support them in managing these health-related tasks through mHealth apps. Due to a lack 

of comprehensive and accurate measurement items, it is difficult for scholars to assess the 

actual benefits of using mHealth apps. Hence, by developing a new measure to assess which 

health-related tasks the elderly usually do, we can understand how well mHealth apps support 

users in performing the tasks as well as better explains the overall effectiveness of using 

mHealth apps.

Many recent studies have already suggested using mixed-method research, as it is a 

natural complement to the conventional quantitative and qualitative approaches (Venkatesh et 

al., 2013). Hence, drawing on IRT and TAM, we 1) first conduct a qualitative study to develop 

a new scale to measure the functions of mHealth apps that manage health-related tasks 

commonly performed by older adults, and then 2) investigate the impacts of facilitators and 

barriers on older adults’ adoption intention. Employing both qualitative and quantitative 

methods can help scholars to understand and explain their research problems deeply and 

broadly. Especially, in a qualitative study, scholars can enhance their understanding of a 

phenomenon they are trying to measure and ensure the validity of a new scale. Furthermore, 

applying the newly developed scale in the subsequent quantitative study can provide empirical 

support to predict or explain the outcomes, enhancing the generalizability of the findings (Shi 

et al., 2022; Venkatesh et al., 2013). Through employing mixed methods, a qualitative method 

is employed to develop a new measure to evaluate how mHealth apps support users in 

managing their common health-related tasks and their impacts on perceived usefulness. On the 

other hand, a quantitative approach is used to examine how drivers and barriers differently 

affect older adults’ intention to use mHealth apps based on IRT and the new measure, offering 

fresh insights to healthcare application developers, older adults, governments, and caregivers.

Employing a mixed-method empirical design, this study is expected to contribute to 

theory and practice in three distinct ways. First, we employed a qualitative method to develop 

a new measure to evaluate the support provided by mHealth apps for health-related tasks among 
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older adults, offering a comprehensive and relevant measurement to healthcare and IS 

literature. Future studies may adopt this new construct to measure how other healthcare systems 

support older adults with common health-related tasks, rather than solely using perceived 

usefulness. Second, drawing on IRT, we complement the extant literature on resistance to 

innovation by systematically examining the impact of five types of barriers on mHealth apps 

adoption, identifying which barrier most significantly affects older adults’ intention to use 

mHealth apps through technology anxiety. Since, the scant understanding of why older adults 

experience anxiety in response to the use of mHealth apps in the literature, exploring the 

antecedents of this anxiety provides valuable insights. It enables scholars and app developers 

to better identify effective coping strategies for overcoming these barriers, thereby changing 

their attitudes and perceptions (Ram and Sheth, 1989). Third, since prior literature on mHealth 

app adoption among older adults is limited, a mixed-method design can improve the content 

validity of the scale by identifying items and dimensions of health-related tasks that may not 

be obvious through a quantitative method alone. A subsequent quantitative study enables 

scholars to test the reliability and validity of the newly developed constructs in larger samples 

(Venkatesh et al., 2016a). 

2. Theoretical background 

2.1. Healthcare in the Digital Age: Progress, Challenges, and the Road Ahead

Digital transformation refers to “a process that aims to improve an entity by triggering 

significant changes to its properties through combinations of information, computing, 

communication, and connectivity technologies” (Vial, 2019, p. 118). Human society has been 

in the midst of digital transformation in recent years. This shift is driven by several factors, for 

instance, the greater availability of digital data, the declining costs of technologies, and the 

growing demand for more convenient and personalized services. Hence, digital transformation 

is becoming more prevalent in different industries and is having profound impacts on our lives. 

For example, digital technologies are being used to improve the efficiency of business 

operations, to develop personalized goods and services, and to offer consumers with more 

convenient access to them. This creates new business opportunities, enables new business 

models, and transforms the interactions among individuals, companies, and governments 

(Greenstein et al., 2013). As industries continue to evolve, digital technologies will play an 

important role in shaping the future of their businesses. Nevertheless, the radical and often 

Page 12 of 62

http://mc.manuscriptcentral.com/intr

Internet Research

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Internet Research

7

unplanned changes triggered by an increasing diffusion of digital technologies also bring 

challenges to businesses. Digital transformation in an industry is a long and complex process. 

It covers everything from infrastructure to application integration and the provision of goods 

and services (Schneider and Kokshagina, 2021). The healthcare industry's inherent complexity 

has rendered its adoption of digital transformation more challenging and somewhat slower than 

that of other industries (Istepanian et al., 2021). 

As people live longer, there will be a demand for better elderly healthcare. Elderly 

health problems like dementia and Alzheimer’s diseases need to be taken care of. Moreover, 

noncommunicable diseases like stroke and diabetes are common among the elderly, accounting 

for 70% of global deaths. This shows that there is a need to plan strategies for prevention, 

diagnosis, and optimized healthcare (World Health Organization, 2018). However, global 

spending in the healthcare sector surpassed $8.7 trillion in 2020 because of inefficient care 

delivery (Deloitte, 2018) and the increased budget in medicine development (i.e., $2.6 billion 

for each new drug launched) (DiMasi et al., 2016). Given its reliance on complex processes 

and data, the healthcare industry is under increasing pressure to improve patient outcomes 

while controlling costs, and hence, is particularly well-suited to digital transformation. 

Nowadays, the escalating cost of elderly healthcare is a concern to all governments globally, 

while the advancement in digital healthcare is striving to provide better healthcare services for 

all humans. Digital healthcare empowers patients with consumerization. It makes patients more 

actively participate in treatment decisions, value-added services, home diagnosis, information 

sharing, etc. (Gomez-Gonzalez and Reyes, 2017). Digital transformation in health services is 

considered a significant and impactful process. It has already influenced existing healthcare 

systems and infrastructure and is expected to bring further changes to healthcare service 

delivery in the future (Ricciardi et al., 2019). For instance, the future healthcare system will be 

more consumer-centric due to the influence of digital transformation, while the public may 

have more responsibility to get involved in the process (Ricciardi et al., 2019).

Mobile health service is one of the examples of digital healthcare that is impacting the 

world. As technology advances, more diagnostic data can be collected and analyzed from 

connected medical devices. Such electronic medical records from wearable devices and mobile 

phones also contribute such large amounts of data. In addition to the popularity of mobile 

devices, there were more than 325,000 mHealth apps available in 2017 (Pohl, 2017). 

Smartphones now store numerous data, including health-related data. They can be considered 

mini-medical devices that are capable of monitoring and analyzing the health status of users. 
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Some healthcare services can be transformed to virtual form and semi-autonomous mode 

(Topol, 2015). In the context of mHealth, digital transformation concerns transforming 

healthcare service to a digital form, such as digital medical records and appointments, 

telemedicine services, etc. (Ricciardi et al., 2019). Digitalization in healthcare can be both 

specific to the healthcare field and influenced by broader societal trends. These changes can 

bring healthcare technology innovations and transform health service delivery processes, 

ultimately affecting health systems. In certain aspects, digital transformation represents a 

fundamental shift in how institutions provide care (Ricciardi et al., 2019).

Governments around the world have been implementing digital health programs in 

society to help citizens manage their health (Ricciardi et al., 2019). In Hong Kong, the 

Electronic Health Record Sharing System (eHRSS) has been developed by the Hospital 

Authority to facilitate the flow of patients’ medical records between public and private 

hospitals (Huang et al., 2022). The system keeps track of each patient's medical record, such 

as demographics, prescription history, and clinical information, which allows hospitals and 

clinics to provide more accurate drug prescriptions and holistic treatment. The system was 

launched in 2016, and as of May 2022, more than 5.5 million citizens and 50,000 clinics have 

enrolled in this system, which is more than 72% of the population in Hong Kong (Huang et al., 

2022). Digital health services potentially empower patients and provide valuable attributes to 

the healthcare system. It is important to develop new digital healthcare technologies to provide 

higher quality and more responsive healthcare to citizens.

Despite the various benefits brought by the digital transformation of healthcare 

services, there are also some challenges in implementing it in society. For example, many 

mHealth apps are not well-tested, have poor quality, and lack proper regulatory authorization. 

Because of these technical challenges, mHealth has yet to be largely accepted by the public 

(Gopal et al., 2019). Other than technical challenges, there are some social challenges for the 

elderly when they are encouraged to use mHealth services. Although digital health service can 

indeed provide some benefits to the public, it may also widen the gap in health achievement 

between different groups of people in society. As technical and literacy levels of people may 

vary across different sociodemographic groups, the adoption of digital health services like 

mHealth may negatively impact the equality between various society groups (Ricciardi et al., 

2019). This issue is referred to as the “digital divide,” in which some groups of people may 

encounter more barriers when exposed to technologies (i.e., online accessibility, affordability, 

and lack of digital literacy) compared with other groups of people. Certain sociodemographic 
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groups are at a disadvantage in adopting mHealth, for example, low-education groups and the 

elderly. They have fewer opportunities or insufficient knowledge to use this technology. 

Research showed that the higher socioeconomic status group (i.e., high education and high-

income groups) usually adopts and benefits from new technologies earlier than the low 

socioeconomic status groups (i.e., the elderly and low-education groups) (Ricciardi et al., 

2019).

Digital transformation is expected to significantly enhance clinical outcomes 

(Stockman, 2006) and contribute to reducing healthcare costs (Hillestad et al., 2005). It 

provides ample opportunities for the healthcare industry to radically alter service delivery 

(Agarwal et al., 2010). However, the expected profound change has not yet fully taken place. 

The healthcare industry has been making gradual progress in digital transformation, but it 

moves at a rate slower than that of other sectors, and thus, is often seen as a laggard in 

embracing digital transformation (Kohli and Johnson, 2011). Companies and governments are 

searching for ways to support service providers by assessing the value of healthcare, focusing 

on enhancing public health, and minimizing costs. In the long run, the financial structure of 

healthcare will be the main force shaping innovative approaches within the sector (Gopal et al., 

2019). New digital health services are effective for users based on their acceptability and ease 

of use. It is also important to evaluate the experience of professionals with these technologies, 

as some systems might be complex and time-consuming to learn, which potentially increases 

the workload of the already overburdened healthcare providers. Additionally, the varying 

degrees of acceptance by both professionals and patients play a critical role in the successful 

implementation and consistent use of these technologies (Ricciardi et al., 2019). Therefore, 

within the context of digital transformation, it is crucial to identify the barriers and incentives 

that affect the adoption of mHealth apps among low socioeconomic status groups, particularly 

older adults.

2.2. mHealth Apps and Older Adults’ Health-related Tasks

With the wide usage of mobile devices, many governments, universities, and medical 

organisations deliver a wide range of healthcare services to individuals through smartphones 

in the form of mHealth apps. mHealth apps are defined as mobile applications that provide 

functions for users to improve their health (Wang et al., 2021). mHealth apps provide users 

with various features, for instance, blood pressure assessment, calorie consumption calculation, 
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remote diagnosing, weight management, pill reminder, stress management, coping with 

chronic conditions and so on (Vaghefi and Tulu, 2019). mHealth apps allow users to monitor 

their health and engage in health management actively (Hu et al., 2023). Older adults would 

benefit substantially from the use of mHealth apps in different aspects (Meng et al., 2019). 

Typically, four main health tasks of older adults could be supported by mHealth apps, namely 

medication task, medical appointment task, exercise task, and dietary task. For medication task, 

mHealth apps can remind and notify users to take medication on time and with proper 

proportion. It can also provide non-prescription medication information (Park et al., 2019; 

Pérez-Jover et al., 2019). For medical appointment task, mHealth apps can link and track the 

appointments users made with the healthcare providers, and remind attain to attain the reserved 

medical appointment punctually (Liu et al., 2018; Lv et al., 2019; Park et al., 2019). For 

exercise task, mHealth apps provide self-monitoring functions for users to record and review 

their physical activity. It will also remind them to stick with the exercise routines (MacPherson 

et al., 2019; Oba et al., 2023; Voth et al., 2016). For dietary task, mHealth apps provide 

nutrition information of food and suggest healthy diets for users, some apps can even analyse 

the pictures of the users before and after eating and provide personalised suggestions (Dute et 

al., 2016; Helander et al., 2014; West et al., 2017). Regardless of the benefits of mHealth apps 

for the elderly, the adoption of the apps is not ideal. Hence, this study aims to investigate the 

drivers and barriers to mHealth app adoption. Additionally, scholars have adopted the existing 

scales from TAM and UTAUT to explain the adoption of mHealth apps among older adults, 

including perceived usefulness (Palos-Sanchez et al., 2021), perceived ease of use (Palos-

Sanchez et al., 2021), and performance expectancy (Camilleri, 2024). However, these 

measurement items were initially developed within the context of workplace efficiency and are 

used to measure the effectiveness of a system overall. While the TAM and UTAUT models are 

valuable, they tend to overlook which specific system functions contribute to effectiveness 

(McFarland and Hamilton, 2006; Shih, 2008). Hence, there is a need to understand what 

specific functions of mHealth apps the elderly emphasize in managing their health and how 

such functions contribute to the overall effectiveness of mHealth apps. In particular, the 

demographic characteristics of the elderly are distinctive due to their specific health needs, 

preferences, and obstacles when it comes to embracing technology. Due to their complex health 

conditions, which often include medication regimens (Kulkarni and Sathe, 2014), frequent 

healthcare appointments (Osborn et al., 2014), the need for diet control (Wisten and Messner, 

2005), and regular exercise (Taylor, 2021), their expectations and usage of mHealth apps 

significantly differ from young users. Therefore, their perceptions of the functions of mHealth 
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apps in supporting their health-related tasks are likely to be multifaceted and valid 

measurement scales are needed to capture it. In light of this, our study developed a set of health 

task management support, which captures older adults' subjective evaluation of how well 

mHealth apps support their healthcare-related activities and how these apps meet their unique 

health management needs.

2.3 Applications of Innovation Resistance Theory in Technology Adoption

Sheth (1981) is the first scholar to propose a concept of innovation resistance, which offers a 

reversible thinking to explain why individuals resist adopting a particular innovation. Different 

from the idea of innovation diffusion which emphasises the positive way of spreading 

innovations through communication channels (Rogers et al., 2014), innovation resistance 

focuses on the resistance-oriented behaviours of individuals resulting from rational thinking 

about an innovation that may change their existing status quo and deviate from existing belief 

systems (Hew et al., 2019). The alterations in one’s lifestyle and behaviour resulting from the 

adoption of new innovations may prompt individuals to develop resistance-oriented attitudes 

and behaviours (Ram and Sheth, 1989). Innovation resistance plays a significant role in leading 

the success or failure of innovations (Ram and Sheth, 1989). In the marketing literature, Ram 

and Sheth (1989) extended IRT by identifying major barriers and discussing the barriers that 

consumers face when making purchase decisions for new products or services. IRT helps 

marketers identify specific barriers and develop targeted marketing strategies to remove 

barriers, enabling innovations can be smoothly and easily accepted by consumers. In particular, 

Ram and Sheth (1989) suggest that innovation resistance can be categorised into active and 

passive resistances. Active resistance refers to the behaviour of resisting innovation derived 

from the characteristics of the innovation; it is covered by the functional barrier of the IRT. 

The value, risk, and usage barriers arise when there is a conflict between adoption and these 

functional aspects. Other than that, passive resistance refers to the contradiction between the 

adoption and the existing beliefs. Psychological barriers like image and tradition barriers can 

be used to study these conflicts (Kaur et al., 2020; Ram and Sheth, 1989).

For functional barriers, there are usage, value, and risk barriers. A usage barrier refers 

to the degree of effort needed to learn and adapt to a new system. When a system is too 

complex, it may discourage users from adopting innovations (Kaur et al., 2020). The impact of 

complexity on attitudes to technological innovations is more significant to the elderly. As the 
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sensory perception of the elderly declines, when they perceive that the technology is complex, 

they are more anxious about adopting it (Xi et al., 2022). Hence, this study suggests complexity 

as the barrier of usage, which is defined as the extent to which the mHealth app is perceived as 

hard to learn or use (Rogers et al., 2014). Value barrier is defined as the price-performance 

value of the innovation compared to the existing alternatives that can be used as substitutes 

(Ram and Sheth, 1989). Value barrier will occur if technology innovations fail to offer 

corresponding advantages or benefits to users (Chen et al., 2022). In IS literature, perceived 

usefulness is generally denoted as the value that technology offers to enhance user performance 

or add value to tasks (Chen and Fu, 2018; Xu et al., 2015). Perceived usefulness is the extent 

to which an individual perceives that using a specific technology will increase his/her job 

performance (Davis, 1989). This study considers perceived usefulness as value barrier, which 

refers to users’ perceptions of the value or benefit of using mHealth apps relative to other health 

management approaches. Besides, risk barrier refers to the risk of adopting new products 

compared to the existing alternatives. Consumers are concerned that the innovation may not 

have been examined fully, raising the possibility that it could malfunction or fail to perform 

properly (Ram and Sheth, 1989). In IS literature, security refers to the measures taken to guard 

against risks in a system, such as unauthorised access and hacking, with the aim of ensuring 

data confidentiality and integrity (Ashibani and Mahmoud, 2017). Security concerns about 

healthcare technology innovations are a significant barrier to adoption among patients as they 

worry that their personal information will be hacked or transmitted insecurely due to system 

failures (Sadeghi R. et al., 2022). Understanding security concerns is important for overcoming 

adoption barriers when older adults are considering embracing new technology (Knight et al., 

2024). Hence, this study treats risk barrier as perceived security, which refers to the extent to 

which a mHealth app is secure for storing or transmitting personal health information. The 

adoption of new technologies is slow as users postpone the adoption until the risk and 

uncertainty are diminished (Kaur et al., 2020). To resolve the functional barriers, product 

strategies are suggested to enhance the quality of innovations (Ram and Sheth, 1989). In the IS 

context, mHealth app developers should simplify the user interface of the system to offer a 

more user-friendly experience, incorporate robust features to satisfy user needs effectively, and 

enhance the security measures for storing and transmitting sensitive health information. 

For psychological barriers, there are tradition barrier and image barrier. Tradition 

barrier occurs when the adoption of innovation changes consumers’ routines and habits. When 

the routine or habit is important to the consumers, the more reluctant they are willing to use the 
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innovation, and the higher the tradition barrier (Ram and Sheth, 1989). Tradition barrier refers 

to the unwillingness to change existing habits and daily routines (Mani and Chouk, 2018). The 

occurrence of this barrier is associated with the personal values and social norms of the 

potential users (Ram and Sheth, 1989). Users are reluctant to change their belief system when 

there is a conflict between the adoption and their beliefs (Laukkanen, 2016). According to 

cognitive load theory, as people age, the cognitive process will be slower. It poses challenges 

for older adults to learn innovations. This can be the reason that the elderly tend to stick with 

the existing routine (Sweller, 2011). Resistance to change refers to a generalised unwillingness 

to change caused by the perceived adverse consequences. In other words, dispositional 

resistance to change refers to the degree to which an individual’s tendency to maintain existing 

behavioural patterns and reluctance to change the existing situation (Bhattacherjee and Hikmet, 

2007). Individuals with higher dispositional resistance to change are less likely to change their 

usual routines and their minds, and more likely to be anxious while facing changes (Guo et al., 

2013). In this regard, tradition barrier is manifested by dispositional resistance to change. 

Besides, image barrier refers to the image brought by the innovation. The innovation might 

have different origins, product classes, brand names, etc. The image barrier occurs when the 

stereotypical thought of the product may cause negative or unfavourable image to consumers 

(Ram and Sheth, 1989). When the adoption is unfavourable to the personal image or the 

stereotype of the potential user, image barrier will occur and they are more unwilling to adopt 

the innovation (Ram and Sheth, 1989). In IS literature, compatibility refers to the extent to 

which a new technology matches with the image of potential users (Rogers et al., 2014). 

Technology innovations that align with the personal image and social status of individuals, 

their adoption intention to a new technology is higher (Lin and Bautista, 2017).  In view of this, 

image barrier can be represented by compatibility. 

There are many studies applying IRT to study various innovation adoptions in different 

contexts. Kaur et al. (2020) made use of IRT to investigate the usage intention of mobile 

payment solutions. It was found that functional barriers, namely usage barrier, value barrier, 

and risk barrier, have significant negative correlations to use intention (Kaur et al., 2020). On 

the other hand, Lian and Yen (2014) adopted IRT to investigate the impact of functional 

barriers and psychological barriers on intention to use online shopping. Their results showed 

that the usage intention of the elderly is significantly hindered by value barrier, risk barrier, 

and tradition barrier. However, for younger demographics, their usage intention is only affected 

by the value barrier (Lian and Yen, 2014). The results implied that older adults suffer from 
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more innovation resistance than younger ones. Unlike mobile banking apps, which are 

primarily designed for transactional purposes, mHealth apps serve to monitor and manage 

health, requiring different levels of efforts in learning to use them and overcoming barriers to 

adoption. Particularly in this study, where older adults are the target respondents, this 

demographic often possesses lower technological literacy and may come from a lower 

socioeconomic status. Through the literature review, we observed that individuals encounter a 

variety of barriers to innovation in various contexts, which vary significantly across different 

age groups. In particular, the literature suggests that older adults are faced with a greater 

number of obstacles compared to younger adults (Lian and Yen, 2014). For instance, older 

adults may encounter physical challenges such as poor vision or hearing (Haanes et al., 2019), 

which can hinder the way they interact with mHealth apps (Ghaffari et al., 2016). Despite these 

aged-related problems, scholars contend that the primary barrier to technology adoption among 

this group is users’ negative attitude. This resistance often stems from fear, anxiety, and a lack 

of motivation  (Vroman et al., 2015). Hence, there is a pressing need to investigate and 

understand the barriers that are creating anxiety as well as impeding the adoption of mHealth 

apps by older adults. Through applying IRT, we may provide a better explanation of the 

resistant-oriented behaviours of older adults, enriching our understanding of barriers to 

mHealth app adoption.

2.4. Technology Anxiety and Older Adults

Technology anxiety refers to a negative emotional reaction, like fear or worries, to the use of 

technology (Bozionelos, 2001; T. H. Tsai et al., 2020). The elderly have more salient 

technology anxiety than younger adults. One reason is that the declined physiological condition 

of the elderly may cause the functional decrease in sensory and motor systems (Laguna and 

Babcock, 1997). Besides, the elderly have less familiarity and computer literacy, which can 

result in negative emotion or attitude towards new technology, and thus resistance to the use of 

technology (Kim et al., 2023; Or and Karsh, 2009). Hence, technology anxiety will be induced 

among the elderly more easily than youngsters. Most studies found that technology anxiety 

negatively impacts the perceived ease of use and perceived ubiquity of smart clothing (Tsai et 

al., 2020), user intention to use healthcare systems such as a medical registry system (Özdemir-

Güngör and Camgöz-Akdağ, 2018), eHealth records (Ruhi et al., 2021), a wearable health 

device (Talukder et al., 2021). Recently, Kim et al. (2023) conducted a systematic review on 
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the effect of technology anxiety on older adults’ technology adoption and then discussed the 

previous findings from the perspective of the digital divide. However, there is still limited 

research investigating the antecedents of technology anxiety towards mHealth apps for older 

adults. To address this gap, future research should investigate why and how it causes older 

adults’ negative psychological responses to technology (i.e., technological anxiety) (Kim et al., 

2023). In response to this call, this study adopts IRT to identify determinants that contribute to 

technology anxiety, offering a deeper understanding of the reasons of anxiety and how to 

effectively alleviate these worries. 

3. The mixed-methods design

Seeking to address both explanatory and confirmatory research questions and draw novel 

findings from practical perspectives and existing theories, A mixed-methods research design 

was adopted in this study, which comprises elements of both qualitative and quantitative 

approaches (Venkatesh et al., 2016b). the strength of a mixed-method research design is that it 

allows researchers to explore the research problem based on different facets and perspectives, 

which provides divergent and complementary views, assisting scholars and practitioners to 

identify effective coping strategies for addressing the research problem (Shi et al., 2022). As 

the extant literature in the area of health-related task support in the context of mHealth apps is 

limited, a mixed-method research design is particular useful for exploring novel findings for 

both theoretical and practical applications. An interpretive approach using a qualitative study 

is conducted first (i.e., Study 1), and subsequently, based on the qualitative results, in Study 2, 

the positivist method is adopted to develop the research model for hypothesis testing. 

4. Study 1: Conceptualising health-related tasks in mHealth apps

The objective of Study 1 is to explore how mHealth apps support elderly users in managing 

their health-related tasks. Following the procedures recommended in prior studies (e.g., Califf 

et al., 2020; Shi et al., 2022), a qualitative study was conducted to develop new measurement 

scales for constructs related to health-related tasks supported by mHealth apps. 

4.1. Procedure of interviews

With the assistance of managers from two elderly service centres in Hong Kong, we carried 

out a series of in-depth, face-to-face interviews with older adults aged 60 years or above. To 

ensure the representativeness of the data, 21 older adults of different ages and genders were 

invited to participate in the interviews (Morse et al., 2002), as the needs of older adults in their 
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60s may differ from those in their 80s. We have interviewed 16 female and 5 male older adults, 

ranging in age from 60 to 90 years old. By including older adults across different ages, we 

aimed to capture a wide arrange of health needs and their perceptions of mHealth apps. An 

interview protocol was employed to guide the interviews in which an open-ended question was 

used to allow interviewees some flexibility to discuss their health needs freely and honestly 

(Shi et al., 2024). In the first part of the interviews, questions about age and gender were asked. 

In the second part, questions concerning the health status of older adults, the health-related 

tasks they usually do, and the functions of mHealth apps that trigger their intention to use were 

asked. Each interview last approximately 30 minutes and was digitally recorded. 

The results of these interviews were used to identify the common health-related tasks 

that older adults do and the functions of mHealth apps they prefer using to support their 

management of health-related tasks. This enabled an in-depth understanding of how the elderly 

evaluate the usefulness of mHealth apps. The result of each interview was used to inform the 

subsequent interviews to ensure all health-related tasks supported by mHealth apps were 

identified. Code saturation was achieved after 21 interviews; even after adding new 

interviewees, the level of saturation remained unchanged, i.e., the categories of health-related 

tasks supported by the mHealth apps (Califf et al., 2020). In particular, the initial 11 interviews 

resulted in approximately 70% of new codes and 65% of high-prevalence codes, with 

subsequent interviews contributing a few new codes each until saturation was reached. Finally, 

a range of common thematic issues were identified, and the codebook was stabilised through 

21 interviews. 

To ensure accurate transcription, one of the researchers reviewed a sample of seven 

interview transcriptions. In the initial stage, two researchers performed independent coding of 

the transcripts, which was followed by a comparison of their coding results and a discussion of 

emerging themes and categories. As a result, four common categories emerged. One researcher 

then coded the rest of the transcriptions according to the consensus categories and wrote an 

initial draft. The coding process was conducted again. The entire coding process involved seven 

iterations and two discussions to reconcile any discrepancies. After each iterative discussion of 

the themes and categories, all transcriptions were coded according to the consensus categories. 

Any potential disagreements among the coders were resolved through discussion until 

consensus had been reached (Javdan et al., 2023).
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4.2. Results of the qualitative study

According to the interview results, we have identified four main themes of health-related tasks. 

The first theme is medication task, where respondents emphasized various medication 

challenges they encounter. Most respondents expressed that they need to regularly replenish 

their medication, for example, visiting hospital monthly or quarterly. They also highlighted 

they have to adjust their doses according to their health situations, for instance, to change their 

blood pressure medication based on fluctuating readings. The prescription of the medication is 

complicated. Some have to take on empty stomach while some have to take after meals. It is a 

concern for the respondents. Respondents expressed that they need tools like a pill organizer 

to manage their pills taking schedule. They wish such tools can help them take medication on 

time daily and prevent missed doses because of their forgetfulness. Overall, medication task 

means that the elderly need to take their medication according to specific times, doses, and 

situations as well as go to hospitals or clinics to get medicine on a regular basis. Accordingly, 

older adults hope that mHealth apps can assist in regularly obtaining medicines from medical 

institutions, ensure compliance with prescribed dosages, provide guidance on taking 

medications on an empty stomach or after meals, and provide timely reminders to take 

medicines. In the second theme, medical appointment task, participants described that there are 

logistic challenges in scheduling and attending the medical appointments, especially for those 

who live in distant places from medical facilities or when requiring multiple specialists. The 

long interval between medical appointments and the possibility of forgetting them show the 

necessity for careful planning. Therefore, most respondents find it difficult to use their mobile 

phones to record schedule details to ensure they do not miss important follow-up support. To 

sum up, medical appointment task means that the elderly need to arrange their own medical 

appointments according to their needs. Therefore, older adults expect mHealth apps to 

schedule, record details of, and manage their medical appointments with various specialists. 

The third theme focuses on exercise task, where the advice from healthcare 

professionals and the experiences of peers converges on the importance of regular physical 

activity. Participants mentioned a variety of recommended exercises, such as Tai Chi, walking, 

and swimming, each aimed at improving specific aspects of health like strength, balance, 

endurance, and alleviating pain. Thus, exercise task means that the elderly need regular exercise 

to stay healthy. Accordingly, older adults expect mHealth apps to remind them to initiate, 

maintain, and regularly engage in exercise routines. Lastly, the fourth theme, dietary task, 

reflects the participants' awareness of age-appropriate nutrition. Gathering the recommendation 

from medical experts, friends, and family, they are cautious about the food that may lead to 
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health issues like diabetes, hyperlipidemia, and digestive problems. High-fiber diets and the 

avoidance of sugary, fried, and heavily processed foods were recommended to keep good 

health and prevent diseases. Hence, dietary task means that the elderly need to pay attention to 

their diet to maintain good health. Accordingly, older adults expect mHealth apps to help them 

avoid foods high in fat, salt, and sugar, ensure adequate fiber intake, steer clear of processed 

items like canned or pickled foods, and eschew indigestible foods. These themes together 

highlight the multifaceted nature of health task management support (HTMS) among older 

adults, encompassing medication, medical appointments, regular physical activities, and 

healthy diet. Each of these areas comes with its own specific challenges and needs.

Based on the themes identified in the interviews, 14 measurement items were developed 

across four dimensions of HTMS, namely, medication task support, medical appointment task 

support, exercise task support, and healthy diet task support. A pre-test was conducted with ten 

elderly subjects to make sure the relevance and comprehensibility of the measures. According 

to the feedback from these older adults as well as from five information systems professors, 

the measurement items were refined to ensure accuracy. Table 1 presents the definitions of 

these four dimensions, the related support derived from the interviews, and the practice of 

mHealth apps. 

======================

Please insert Table 1.

======================

4.3. Exploratory factor analysis based on qualitative findings

As mentioned, 14 items across four dimensions of HTMS were established in the qualitative 

study. To confirm the validity of the newly established construct, exploratory factor analysis 

(EFA) was employed. EFA allows researchers to identify complex relationships between 

observed variables and latent variables, aiding in understanding the underlying dimensions of 

a new measurement scale (Hair et al., 2010). A survey company was hired to recruit 500 older 

adults, aged 50 years or above for the EFA. After removing 21 invalid responses, 479 responses 

were used for EFA to examine the dimensionality of the HTMS scale. Principal components 

factor analysis with promax rotation, an oblique rotation, was used. We adopted Promax 

rotation because the extracted factors related to health task management are likely to be 

interrelated. The decision on the number of factors to extract was based on Eigenvalues and 

Scree plots. 
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To begin with, 14 HTMS items were subjected to factor analysis. The latent root 

criterion was used to retain factors with eigenvalues greater than 1.0, and the scree plot helped 

identify a three-factor structure. These extracted factors accounted for 75.2% of the total 

variance. Three items intended for the dimension of medical appointment task support and four 

items intended for the dimension of medication task support loaded onto one factor. Items for 

the dimension of medical appointment task support, aiming to measure how mHealth apps 

support appointment reminders and records, include “[This mHealth app] helps me to schedule 

my medical appointments”, “[This mHealth app] helps me to record my medical appointments 

(e.g., date and location)”, and “[This mHealth app] helps me to manage my appointments with 

different doctor specialists”. The items for the dimension of medication task support, serving 

to measure how mHealth apps support medication intake and reminders, include “[This 

mHealth app] helps me to obtain medications from hospitals/clinics regularly”, “[This mHealth 

app] helps me to take a certain dose of medication as instructed (e.g., 2 capsules each time)”, 

“[This mHealth app] helps me to take medication according to different situations (e.g., empty 

stomach/after meals)”, and “[This mHealth app] reminds me to take medications on time”. One 

possible reason for all seven items loaded onto one factor is that the items of both dimensions 

are all concerning the scheduling and reminder functions of mHealth apps for managing health-

related tasks. The factor loading of the item “[This mHealth app] helps me to manage my 

appointments with different doctor specialists” was lower than 0.70. Thus, this item was 

discarded, and the remaining 13 items were submitted to factor analysis again. In this round of 

factor analysis, as shown in Table 2, the factor solution extracted 76.5% of the total variance 

for the three-factor structure, with the factor loading of all items exceeding 0.70. According to 

the threshold of Hair et al. (2010), a factor loading of 0.70 or higher is considered significant. 

Given that the two items of medical appointment task support and the four items of medication 

task support loaded on one factor, a new label was given to this factor, namely medical 

management task support.

======================

Please insert Table 2.

======================
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5. Study 2: empirical findings about antecedents of mHealth apps adoption intention

In Study 1, we conducted a literature review and qualitative interviews with older adults about 

their health-related tasks and their expectations of the benefits of using mHealth apps. 

Subsequently, this study aims to explore the importance of the three dimensions of HTMS in 

driving older adults’ mHealth adoption. To obtain comprehensive findings, we examine how 

the three dimensions of HTMS drive perceived usefulness, along with the antecedents of 

technology anxiety, and how perceived usefulness and technology anxiety affect older adults’ 

mHealth app adoption.  Figure 1 depicts our research model in Study 2. 

======================

Please insert Figure 1.

======================

6. Research model and hypothesis development

6.1 Relationship between medical management task support and perceived usefulness

According to our literature review in Table 1, older adults get more different diseases as they 

age. In particular, around 50% of the elderly have more than one chronic condition (Bergman-

Evans, 2006). The elderly often get medical treatment from medical centres, they therefore 

developed a reliance on multiple medications (Cameron and Richardson, 2000). As the elderly 

generally have poor vision and memory, they can easily forget the time to take medicine and 

mix up the pills (Abdul Minaam and Abd-ELfattah, 2018). About 49% of the elderly frequently 

miss the medication schedule and take the wrong pills (Gomes et al., 2020). Taking medication 

is challenging for the elderly, especially when they lack the support of family and friends. Older 

adults encounter difficulties with medical appointments such as scheduling, and arranging 

transportation (Horton and Johnson, 2010). Hence, we argue that when mHealth apps enable 

the elderly to make medical appointments, remind them of medication schedules, etc, they can 

accomplish their health tasks on time and accurately, thereby increasing their perceived 

usefulness of mHealth apps. Thus, we propose the following hypothesis:

H1: Medical management task support is positively related to the perceived usefulness of 

mHealth apps. 

6.2 Relationship between dietary task support and perceived usefulness
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To manage chronic illnesses like hypertension and diabetes mellitus of the elderly, doctors 

suggest the elderly should avoid consuming food with high sugar (Chiaranai et al., 2018), salt, 

and fat (Ree et al., 2008). Rome II constipation diagnosis criteria pointed out more than half of 

the elderly suffer from constipation problems (Okuyan and Bilgili, 2019). Nevertheless, proper 

intake of dietary fibre is beneficial to alleviate and prevent constipation (Dreher, 2018). 

Therefore, the elderly are recommended to have a diet with high fibre intake such as vegetables 

and fruits (Wisten and Messner, 2005; Yang et al., 2016). We, thereby, argue that when 

mHealth apps assist older adults to avoid unhealthy food and pay more attention to food 

nutrition, they will perceive the usage of mHealth apps as a convenient way to manage their 

weight or eating habits, thereby their usefulness perception of mHealth apps will be enhanced. 

Accordingly, we suggest the following hypothesis:

H2: Dietary task support is positively related to the perceived usefulness of mHealth apps. 

6.3 Relationship between exercise task support and perceived usefulness

The elderly are recommended to participate in physical activity regularly as they have an 

inactive lifestyle, spending more than 9.4 hours a day sedentary (Rosa et al., 2022). Regular 

exercise helps the elderly maintain better body balance, lowering the risk of injuries from falls 

by 34% to 54% (Nelson et al., 2007). Thus, the elderly are recommended to exercise regularly 

such as walking (Muchiri et al., 2018),  Tai Chi (Woo et al., 2007), or performing balance 

exercises (Nelson et al., 2007). In this regard, we argue that when mHealth apps encourage or 

remind older adults to do exercises regularly, they may manage their health effectively. Thus, 

we suggest the following hypothesis:

H3: Exercise task support is positively related to the perceived usefulness of mHealth apps. 

6.4 Relationship between perceived usefulness and mHealth app adoption intention

The technology acceptance model (TAM) has been widely adopted in various fields to study 

technology acceptance. In TAM, perceived usefulness is one of the significant determinants of 

technology adoption and the relationship between perceived useful and intention to adopt is 

well-tested in healthcare technology adoption (Dou et al., 2017; Kim and Park, 2012; Rajak 

and Shaw, 2021; Sun et al., 2013). We argue that when users believe using mHealth apps may 

enhance the effectiveness of their health task management, their intention to adopt mHealth 

apps is higher. Accordingly, we suggest the following hypothesis:
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 H4: Perceived usefulness is positively related to user adoption intention of mHealth apps. 

6.5 Relationship between perceived usefulness (value barrier) and technology anxiety 

Perceived usefulness illustrates how useful is a device in facilitating the accomplishment of 

goals  (Davis, 1989). Prior research showed that perceived usefulness positively impacts the 

attitude towards the technology, leading to a more favourable attitude and positive emotion 

formation (Chae, 2010; Ko, Sung, & Yun, 2009). In contrast, according to the study of Yang 

and Bahli (2015), perceived usefulness may have a greater impact on eliciting higher levels of 

negative emotion compared to positive emotion, implying that when users perceive technology 

as not useful, it is likely to provoke a strong negative emotional response. Technology anxiety 

is one of the emotional responses against adopting technology (Kim et al., 2023). Additionally, 

the expectation-confirmation model posits that expectation is a baseline of comparison for 

users to assess the actual performance of the technology. When the actual performance of 

technology exceeds user expectations, a positive confirmation will occur, which leads to more 

positive emotion such as satisfaction. In contrast, when it falls below use expectations, users 

may have negative emotions and attitudes towards the technology (Bhattacherjee, 2001; Leung 

et al., 2022). Thus, we suggest the following hypothesis:

 H5: Perceived usefulness is negatively related to technology anxiety towards mHealth apps. 

6.6 Relationship between perceived complexity (usage barrier) and technology anxiety

Unlike perceived ease of use, which refers to the degree to which an individual considers the 

apps can be used with free effort (Cajita et al., 2017; Pan and Zhao, 2018), complexity is used 

to measure the degree of effort an individual has to put in using the mHealth apps (Taylor and 

Todd, 1995). Yang and Bahli (2015) suggest that when users have difficulties in using 

technology and perceive it is very complex to achieve their goal, they will have higher levels 

of negative emotion and lower levels of positive emotion. Complexity is a usage barrier for 

adopting new technology (Rogers et al., 2014). According to cognitive load theory, tasks of 

greater complexity demand more cognitive effort to manage (Sweller, 2011). It is particularly 

salient in older adults, whose cognitive abilities decline with age, thereby increasing their 

anxiety level when learning something new. When users perceive mHealth apps as complicated 

and regard using them for health task management requires substantial cognitive effort, it can 
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lead to higher levels of anxiety towards mHealth usage. Thus, we propose the following 

hypothesis:

 H6: Perceived complexity is positively related to technology anxiety towards mHealth apps. 

6.7 Relationship between perceived security (risk barrier) and technology anxiety

Perceived security in mHealth apps refers to the level of confidence in the apps when delivering 

sensitive personal information (Octavius and Antonio, 2021). In the e-commerce context, the 

consumers’ perception of web-based security is related to their satisfaction. Chang and Chen 

(2009) found that when online consumers perceive their personal information is safely transited 

during the transaction, they will formulate a positive affection such as satisfaction. 

Additionally, the vulnerability of information systems introduces uncertainty for users, which 

is often associated with feelings of fear, stress, and anxiety (Workman et al., 2008). Thereby, 

we argue that when users perceive a low level of security when sending their health information 

through mHealth apps and regard them as not a safe and secure platform, they will feel more 

anxious towards mHealth apps. Thus, we propose the following hypothesis:

 H7: Perceived security is negatively related to technology anxiety towards mHealth apps. 

6.8 Relationship between dispositional resistance to change (tradition barrier) and technology 

anxiety 

According to Bhattacherjee and Hikmet (2007), resistance to change is defined as a generalised 

opposition to change caused by the perceived adverse consequences. The elderly have a higher 

tendency to stick with the tradition routine. They are reluctant to change lifestyles and adopt 

new technology (Guo et al., 2013). In IS literature, when the elderly are introduced to new 

technology, they respond more saliently to the change as the process of change includes many 

uncertainties. Thus, most users tend to resist the adoption, which results in low usage intention 

(Bhattacherjee and Hikmet, 2007).  Due to the social inertia, patients are more willing to stick 

with their existing disease management style. Thus, negative emotions would be provoked 

when they have to change and adopt healthcare technology (Dou et al., 2017). Besides, when 

the users are more open-minded, they may have more positive emotions while encountering 

changes. Reversely, less open-minded people may induce negative emotions while facing 

changes (Vos, 2006). As the elderly tend to keep their lifestyle and are reluctant to change, 

their resistance to change may create negative emotional reactions as they worry about 
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encountering new technology (Özdemir-Güngör and Camgöz-Akdağ, 2018). In other words, 

resistance to change may cause technology anxiety because of the negative emotions induced. 

Therefore, we argue that since older adults are sensitive to the changes, they are more unwilling 

to change their existing habits to adopt new technology. Thus, the significant changes will 

make them feel uncomfortable, anxious, and stressed. Technology anxiety will therefore arise. 

In this regard, we suggest the following hypothesis:

H8: Dispositional resistance to change is positively related to technology anxiety towards 

mHealth apps

6.9 Relationship between perceived compatibility (image barrier) and technology anxiety

Compatibility refers to the degree to which an innovation is consistent with past experiences, 

existing values, and the needs of potential users (Rogers, 2003). Individuals with higher 

compatibility are more willing to adopt new technology. Research has investigated the 

relationship between compatibility and the trialability of mHealth apps, it was found that they 

are positively correlated (Lin and Bautista, 2017). In the context of mHealth, compatibility 

depends on the user’s lifestyle, beliefs, and values. When the mHealth apps do not fit the 

lifestyles or values of the users, image barrier will exist. Based on the innovation resistance 

theory (Ram and Sheth, 1989), image barrier arises when the image arises when the innovation 

is unfavourable to the image of potential users. This barrier is caused by stereotyped thinking. 

When the mHealth apps are unfavourable to the existing lifestyle of the users or the adoption 

of the apps is likely to damage the image of users, the image barrier is likely to stop them from 

adoption. Accordingly, we suggest the following hypothesis:

H9: Perceived compatibility is negatively related to technology anxiety towards mHealth apps. 

6.10 Relationship between technology anxiety and mHealth app adoption intention

Technology anxiety is associated with the users’ capacity to and desire to adopt IT. This is an 

emotional aspect that opposes the usage of IT. Previous studies suggested that anxiety is 

negatively related to the acceptance of IT  (Tsai et al., 2020). This anxiety is more significant 

to elder users. When older users feel anxious about using health technology, they tend to avoid 

using mHealth apps because of the negative influence (Or and Karsh, 2009). Accordingly, we 

suggest the following hypothesis:
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H10: Technology anxiety towards mHealth apps is negatively related to user adoption 

intention of mHealth apps. 

7. Data collection

To verify the factor structure identified from the EFA, we hired the survey company, Kanter, 

again for data collection. The targeted respondents were older adults who aged 50 or older and 

with no experience of using mHealth technology. Older adults with mHealth app experience 

were excluded from the study because experienced users are likely to have an initial bias about 

the usability of mHealth apps, which affects the reliability and validity of our study. The online 

surveys were sent to the targeted respondents in early of Sep 2022. We adopted our self-

developed measurement items and other developed scales from the literature to measure the 

constructs in our research model (Appendix A). A video demonstration and text instructions of 

two free mHealth apps, namely “My Therapy” and “Mint Health” were provided for 

respondents before the start of the survey in order to let them get familiar with mHealth apps. 

Also, these two apps are available on both iOS and Android devices. Respondents were 

encouraged to download and install the mHealth apps, followed by registration and provision 

of their personal information. Then, respondents were asked to try the features of the 

demonstrated mHealth apps by following instructions provided by a video. Based on this initial 

experience, older adults were required to answer the following questions according to the app 

viewed in the video demonstration. 

7.1 Profile of respondents

After removing invalid responses, 602 respondents were remained. The demographic data are 

stated in Table 3. The respondents were all from Hong Kong and had no experience in using 

mobile health apps; 44.3% of them were over 60 years old. The gender distribution of the 

demographic data were 54.3% men and 45.7% women, with 32.2% having bachelor’s degrees. 

69.1% of the respondents had been informed by a health professional that they had health 

conditions or diseases, whereas 26.4% had not received such information. In terms of phone 

type preference, iPhones we used by 41.5% of the respondents, followed by Xiaomi/Huawei at 

35.2%, and Android phones at 23.3%.

======================
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Please insert Table 3.

======================

7.2 Data analysis 

A final sample of 602 older adults aged 50 or higher with no experience in using any mHealth 

apps has been collected to examine the hypotheses in our research framework. PLS-SEM was 

adopted in analysing the collected data after considering the advantages: (1) It is suitable for 

analysing research models with complex structures consisting of multiple variables; (2) It is 

well-suited for studies consisting of direct and indirect relationships; (3) It is suitable for 

research that aims to examine key external constructs in a research model (Hair et al., 2017). 

As the goal of this research is to identify key determinants of older adults’ perceived usefulness, 

technology anxiety and mHealth adoption intention in a research model with multiple 

constructs, using PLS-SEM is appropriate in analysing the data of this study. Thus, we analysed 

the collected using PLS-SEM, according to the research in the field of technology adoption 

lately (e.g., (Cheung et al., 2021; Leung et al., 2023; Shi et al., 2024)), which have similar 

objectives to analyse the collected data using PLS-SEM.

7.2.1 Common method bias (CMB)

As the questionnaire responses were self-evaluated and the samples were collected from a 

single source, the presence of common method bias (CMB) might have inflated the intensity 

of the association across the variables. Hence, Harman’s single-factor test was conducted to 

justify the existence of CMB. In this study, no single factor was responsible for more than 

37.8% of the variance, which falls below the threshold of 50%, suggesting that CMB was not 

at a problematic level (Podsakoff, 2003). In addition, we also conducted a full-collinearity 

assessment following Kock & Lynn's (2012) procedures to assess the potential threat of CMB. 

We used random numbers to create a dummy variable for a full-collinearity model, and then 

all variables in the research model were pointed to the dummy variable. As reported in Table 

4, the results demonstrated that variance inflation factor (VIF) values ranged from 1.11 to 2.24, 

being less than the 3.3 threshold, further confirming that CMB was not a potential threat in this 

research.

======================

Please insert Table 4.

======================
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7.2.2 Measurement model results

We examine convergent and discriminant validity using the measurement model. First, the 

convergent validity of the 13-item, three-factor model was assessed according to the guidelines 

recommended by Hair et al. (2017). Table 5 presents the measurement model results. The 

results revealed that the values of the composite reliability, Cronbach’s alpha, and factor 

loading of all items were greater than 0.70, while the values of average variance extracted 

(AVE) for all factors met the recommended 0.50 threshold. Therefore, the three factors 

exhibited adequate convergent validity. Discriminant validity was verified according to the 

Heterotrait–Monotrait (HTMT) ratio criterion (See Table 6), in which all HTMT values ranged 

between 0.04 to 0.78, being lower the threshold of 0.90 (Henseler et al., 2015), and thus 

discriminant validity was confirmed.

======================

Please insert Table 5.

======================

======================

Please insert Table 6.

======================

7.2.3 Structural model results 

The hypotheses of the structural model were examined by checking the standardised coefficient 

beta values (β), p-values, and the coefficient of determination (R2 values). The results 

supported 8 of the 10 hypotheses (See Figure 2). The model explained 32% of the variance in 

perceived usefulness, which was significantly predicted by healthy diet task support (β = 0.44, 

p = 0.00), exercise task support (β = 0.13, p = 0.00) and medical management task support (β 

= 0.10, p = 0.00), supporting H1, H2, and H3. In addition, the model explained 26% of the 

variance in technology anxiety, which was significantly predicted by perceived complexity (β 

= 0.30, p = 0.00) and dispositional resistance to change (β = 0.26, p = 0.00), whilst perceived 

usefulness has a significant, negative impact on technology anxiety (β = -0.16, p = 0.00), 

supporting H5, H6, and H8. However, the impacts of perceived security (β = -0.10, p = 0.08) 

and perceived compatibility (β = 0.07, p = 0.17) on technology anxiety were insignificant, 

rejecting H7 and H9. Lastly, the model explained 32% of the variance in mHealth app adoption 

intention, which was significantly predicted by perceived usefulness (β = 0.53, p = 0.00), whilst 

Page 33 of 62

http://mc.manuscriptcentral.com/intr

Internet Research

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Internet Research

28

technology anxiety has a significant and negative impact on mHealth app adoption intention (β 

= -0.12, p = 0.00). Thus, H4 and H10 are supported. 

======================

Please insert Figure 2.

======================

8. Discussion and contributions

8.1. Discussion of results

Guided by innovation resistance theory, the objectives of this study are to develop a new 

measure of HTMS through a qualitative study, and empirically examine the impacts of drivers 

and barriers on older adults’ adoption intention. 

First, all of our newly developed dimensions of HTMS (i.e., medical management task 

support, dietary task support and exercise task support) exerted a positive effect on perceived 

usefulness, confirming the importance of our newly developed measures. Unlike solely using 

perceived usefulness to predict adoption intention, our findings extended the understanding of 

the antecedents of perceived usefulness, offering fresh insights into mHealth app adoption. 

When mHealth apps can assist older adults to take medication accurately and on time, remind 

their medical appointments, maintain healthy eating habits, and regularly work out, they will 

evaluate mHealth apps as more useful. Subsequently, when older adults find mHealth apps 

useful, they will have higher levels of positive emotion and lower levels of negative emotion, 

which in turn increases their willingness to adopt mHealth apps (Yang and Bahli, 2015). This 

result may be explained by the expectation-confirmation model, which posits that a positive 

confirmation drives positive emotional reactions such as satisfaction as well as motivates users 

to use IS (Bhattacherjee, 2001). 

Second, our results show that perceived complexity and dispositional resistance to 

change have the greatest impact on technology anxiety compared to perceived usefulness. 

However, we found that perceived compatibility and perceived security had insignificant 

effects on technology anxiety. One common characteristic between perceived complexity and 

dispositional resistance to change is cognitive demand. When mHealth apps are too complex 

to use and older adults tend to maintain their status quo and existing belief systems, they need 

to spend greater cognitive effort to learn and change their habits. Cognitive load theory posits 

that human cognitive resources are naturally restricted, people tend to avoid demanding their 

cognitive resources to maintain their optimal status (Sweller, 2011). In particular, older adults 
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have fewer cognitive resources and capacity to process information than younger adults. When 

these two barriers occur, older adults need to spend substantial cognitive efforts to learn 

mHealth apps and demand their cognitive resources to change their habits, creating cognitive 

overload for them. Subsequently, this overload makes them feel anxious and nervous about 

using mHealth apps. 

In addition, the impact of perceived security on technology anxiety is not significant. 

One possible explanation is that older adults may not pay attention to the potential security 

threats related to the use of technology. The elderly often lack knowledge about how to securely 

handle sensitive information. They do not have a sense of danger even if the information is 

unsecured. Without this awareness, they may not feel anxious particularly associated with 

security concerns. Finally, perceived compatibility exerted an insignificant effect on 

technology anxiety. One possible reason is that older adults are stable with self-image (Baker 

and Gringart, 2009). They are unlikely to be affected by social factors like social pressure. In 

contrast to younger people, the elderly may be more susceptible to the pressures of social 

trends. Consequently, using new apps might not lead to discrepancies in their representation or 

identity. Therefore, perceived compatibility is less likely to cause them concern.

8.2. Theoretical implications 

This study sheds light on the literature on mHealth app adoption and older adults’ health task 

management in three different ways. First, this study developed a set of new scales to measure 

the functions of mHealth apps for assisting health-related tasks often carried out by older adults, 

which enhances the understanding of the connections between mHealth technological features 

and older adults’ health-related needs. While prior studies have examined the effects of TAM 

and UTAUT variables on users’ adoption of mHealth apps, empirical understanding of 

mHealth apps functions from a multi-dimensional perspective and the factor structure of its 

measurement instruments is yet to be explored, and a call for research remains. Seeking to 

address the knowledge deficiencies, this study has adopted a mixed-method research design to 

establish a conceptual foundation of HTMS, which provides a holistic view of how mHealth 

app features help elderly users accomplish their health-related tasks, which drives perceived 

usefulness of mHealth apps. Based on our literature review and qualitative findings, medication 

task support, medical appointment task support, dietary task support, and exercise task support 

have been identified as the key dimensions of HTMS. Subsequently, the content validity of the 

newly developed 14 measurement items was examined through exploratory factor analysis, 

which considers HTMS as a multidimensional construct composed of three dimensions. Given 
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that both medication task support and medical appointment task support load onto a single 

factor, three distinct factors have been identified and retained, namely, medical management 

task support, dietary task support, and exercise task support. Accordingly, the three identified 

dimensions of HTMS provide notable values to mHealth technology research for understanding 

the key functions that older adults are looking for when they are using mHealth apps and which 

health-related tasks are being supported by mHealth apps, rather than being limited to evaluate 

the effectiveness of mHealth apps such as perceived usefulness (Shih, 2004). In this manner, 

this study extends and broadens scholarly understanding by examining the effects of HTMS on 

other relevant outcomes, including perceived usefulness and its ensuring effects on technology 

anxiety and adoption intention. 

Second, this study answered the call for further investigation in relation to facilitators and 

barriers to adopting mHealth apps (Trinh et al., 2023). While prior studies have explored 

drivers of mHealth app adoption based on conventional theories, such as uses and gratification 

(Lee and Cho, 2017), TAM (Beldad and Hegner, 2018), UTAUT (Hoque and Sorwar, 2017), 

self-regulation (Hu et al., 2023) and social support (Suh and Li, 2022), this study sheds light 

on the IRT by accounting for significant barriers that hinder older adults’ intention to use 

mHealth apps through technology anxiety and uncovers the relative importance of barriers in 

preventing older adults’ adoption of mHealth apps. Based on our findings, complexity and 

dispositional resistance to change were identified as significant barriers influencing technology 

anxiety, suggesting psychological and functional usage barriers are obstacles to older adults’ 

mHealth adoption. As the understanding of why older adults experience anxiety in response to 

the use of mHealth apps is still limited, exploring the antecedents of technology anxiety in 

using mHealth apps provides valuable insights for scholars and developers to better identify 

effective coping strategies for overcoming these barriers, thereby changing their attitude and 

perception (Ram and Sheth, 1989).

Third, this research contributes to the IS literature by uncovering the dual process, 

comprising the perceived usefulness of HTMS (drivers) and technology anxiety (barriers), that 

drives mHealth adoption. It is also important to note that dimensions of HTMS are vital in 

reducing technology anxiety through perceived usefulness, suggesting that older adults’ 

technology anxiety is likely to be weakened when they believe that health task management 

supports provided by mHealth apps are useful in helping them to accomplish health-related 

tasks and fulfil their health-style-related needs. Our comprehensive findings offer novel 

insights about how health task management supports drive older adults’ adoption intention 

through the weakening of technology anxiety, which enhances scholarly understanding of 
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mHealth technological success. 

8.3. Managerial implications

Our research found that perceived usefulness (value barrier), perceived complexity (usage 

barrier), and dispositional resistance to change (tradition barrier) have significant effects on 

technology anxiety. These barriers mediated the technology anxiety of adopting mHealth apps 

and in turn, negatively impacted the adoption intention of mHealth apps. Healthcare service 

providers should adopt product strategies to increase the usability of mHealth apps to remove 

the barriers of value and usage (Ram and Sheth, 1989). To increase the usability, developers 

should focus on three functions (1) medical management task support, (2) healthy diet task 

support, and (3) exercise task support. For medical management task support, developers 

should provide functions that help the elderly record medical appointments and remind them 

to obtain medication from healthcare providers regularly. mHealth apps should also remind 

them to take medication as instructed, according to different situations, and on time. For dietary 

task support, mHealth apps should help the elderly avoid unhealthy food, such as processed 

foods, indigestible foods, and foods that are high in sugar, salt, and sugar. As suggested by 

doctors, the elderly should have appropriate nutritional intake, such as fibre and vitamins. 

Developers should design a function of nutrition analysis to assist the elderly monitor their 

nutritional intake at every meal. For exercise task support, the elderly perceived it more useful 

when mHealth apps can remind them to exercise regularly. When the functions are practical 

and useful in helping the elderly in keeping a healthier lifestyle, the value barrier can be 

removed. Subsequently, their perception of usefulness and adoption intention would be 

increased. 

Second, to eliminate the usage barrier from the complexity of mHealth apps and 

encourage the adoption intention, the system complexity and user flow should be simplified. 

Developers should make the user interface clearer for the elderly as they usually have poor 

eyesight. Given that older adults may have slower cognitive processing speeds, the design of 

these apps should prioritise simplicity and ease of use. If mHealth apps are difficult to use, it 

would discourage them from learning and using them, creating high levels of anxiety. It is 

recommended that the design of apps should be simple, direct, and clear, which can increase 

the ease of use of the apps, which in turn increases their adoption rate. Third, tradition barrier 

provoked by dispositional resistance to change can be addressed through strategies like 

education and promotion. Marketers and caregivers can host more visiting workshops in elderly 

centres or organise more home visits to teach the elderly to use mHealth apps. Promoting the 
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benefits and emphasising the health advantages of mHealth apps can encourage their adoption 

among the elderly. Additionally, more teaching demonstrations in the form of leaflets and 

videos should be created to educate older adults.

9. Limitation and direction for future research

Despite its meaningful implications, this research has several limitations. First, our research 

model was examined by data collected using a cross-sectional survey, and thus the 

generalizability of the findings is limited. Future research could collect longitudinal data to 

investigate how HTMS dimensions improve older adults’ health-related task performance and 

well-being over time. Second, while this study examined the importance of HTMS dimensions 

and technology anxiety in driving adoption intention, the model could be further refined to 

explore the mechanisms involved. Thus, potential moderators, such as social support, task-

technology fit, and perceived innovativeness could be added to the model to get more 

comprehensive findings. Lastly, gender or other demographic factors are considered an 

important moderator in technology adoption, but it is overlooked in this study. Thus, future 

research could compare the gender differences in the impact of HTMS and technology anxiety 

on mHealth app adoption. 

Appendix A. Constructs and measurement items

Constructs Questionnaire items Sources
Q1-1. [This mHealth app] helps me to obtain 
medications from hospitals/clinics regularly.
Q2-2. [This mHealth app] helps me to take a certain 
dose of medication as instructed (e.g., 2 capsules each 
time).
Q3-3. [This mHealth app] helps me to take medication 
according to different situations (e.g., empty 
stomach/after meals).

Medical 
management 
task support 
(MMTS) - 
Medication task 
support (MTS)

Q4-4. [This mHealth app] reminds me to take 
medications on time.

Self-
developed

Q5-1. [This mHealth app] helps me to schedule my 
medical appointment.
Q6-2. [This mHealth app] helps me to record my 
medical appointment (e.g., date and location).

Medical 
management 
task support 
(MMTS) - 
Medical 
appointment 
task support 
(MATS)

*Q7-3. [This mHealth app] helps me to manage my 
appointments with different doctor specialists.

Self-
developed

Dietary task 
support (DTS)

Q8-1. [This mHealth app] helps me to avoid foods that 
are high in fat/salt/sugar. 

Self-
developed
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Q9-2. [This mHealth app] helps me to pay attention to 
get enough fiber.
Q10-3. [This mHealth app] helps me to avoid processed 
foods (e.g., canned foods or pickled foods). 
Q11-4. [This mHealth app] helps me to avoid 
indigestible foods.
Q12-1. [This mHealth app] helps me to remind myself 
to do exercise.
Q13-2. [This mHealth app] helps me to keep doing 
exercise.

Exercise task 
support (ETS)

Q14-3. [This mHealth app] helps me to do exercise 
regularly.

Self-
developed

1. [This mHealth app] is a convenient way to manage 
my health (e.g. weight or eating habit).
2. [This mHealth app] allows me to manage my health 
effectively.

Perceived 
usefulness
(PU) 3. [This mHealth app] enables me to accomplish my 

health tasks more quickly.

(Davis, 1989)

1. It will be difficult to learn how to use [this mHealth 
app]. 
2. [This mHealth app] will be frustrating to learn.
3. Using [this mHealth app] requires a lot of mental 
effort. 

Perceived 
complexity 
(COM)

4. In general, [this mHealth app] is complex to use.

(Taylor and 
Todd, 1995)

1. I don't want to change the way I deal with problems.
2. I don't want to change the way I keep myself.

Dispositional 
resistance to 
change 
(DRC)

3. I don't want to change the way I interact with other 
people.

(Talukder et 
al., 2020)

1. I feel secure to perform health tasks using [this 
mHealth app]. 
2. In general, [this mHealth app] is a secure platform 
through which to send my health information. 

Perceived 
security
(PS)

3. Overall, [this mHealth app] is a safe place to store 
my health information. 

(Chang and 
Chen, 2009)

1. [This mHealth app] is compatible with my image. Perceived 
compatibility 
(PC)

2. Using [this mHealth app] fit into my style. (Moore and 
Benbasat, 
1991)

1. I feel afraid to use [this mHealth app].
2. I feel nervous about using [this mHealth app].

Technology 
anxiety
(TA) 3. I feel uncomfortable with [this mHealth app].

(Talukder et 
al., 2021)

1. If I could, I would like to use [this mHealth app] in 
the next 4 weeks.
2. All things considered, I expect to use [this mHealth 
app] in the next 4 weeks.
3. All things considered, it is likely that I will use [this 
mHealth app] in the next 4 weeks.

mHealth app 
adoption 
intention
(INT)

4. If I could, I would like to try to use [this mHealth 
app] in the next 4 weeks.

(Davis, 1989)

*Dropped after EFA in study 1
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Figure 1. Research model
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Figure. 2. Structural model testing results
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Table 1. Qualitative analysis of health task management for the elderly 
Health-related 
tasks

Definition Examples from interview Examples from literature Scale Examples from 
mHealth apps 

Medication 
task

Elderly 
people need 
to take their 
medication 
according to 
specific times, 
doses, and 
situations as 
well as go to 
hospitals or 
clinics to get 
medicine on a 
regular basis.

1. About once a month, when I 
have almost finished my 
medication, I have to get more 
medicine by going to the 
hospital.

2. I visit the hospital every three 
months to obtain sufficient 
medication.

3. I need to control my 
medication doses depending on 
my condition. Whenever my 
blood pressure is a little higher 
than usual, I normally take half 
a pill. However, I occasionally 
need to take one and a half 
tablets to lower my blood 
pressure when it is really high.

4. Sometimes I must take 
medication on an empty 
stomach and other times I have 

1. When people get older, they typically 
acquire chronic diseases in which medications 
are often the primary therapy technique. More 
than 60% of elderly people have two or more 
chronic conditions (Bergman-Evans, 2006). 
Older people frequently get medicine from 
medical centres and, as a result, they develop 
the habit of relying on multiple medications 
(Cameron & Richardson, 2000).

2. In general, medication consumption is high 
among the frail elderly (Collamati et al., 2016). 
Over 40% of people who are aged 65 or above 
take five prescription drugs daily (Kulkarni & 
Sathe, 2014). As instructed by doctors, they 
often  need to take a variety of medicines 
according to different situations (Abdul 
Minaam & Abd-ELfattah, 2018).

3. Since aging causes both poor memory and 
vision, elderly people can easily forget to take 
their medication at the correct time, fail to 
remember which medications to take or even 

1. obtain 
medications 
from 
hospitals/clinics 
regularly.

2. take a certain 
dose of 
medication as 
instructed. 

3. take 
medication 
according to 
different 
situations (e.g., 
empty 
stomach/after 
meals). 

4. remind to 
take my 

My therapy:
Users need to input 
the name of the 
medication and enter 
the dosage, time, and 
date of intake. Users 
receive an auditory 
prompt from the 
application when it's 
time to take their 
medication, as it’s 
programmed to sound 
an alert at the 
designated times.

Medisafe Pill 
Reminder: Users can 
rely on Medisafe for 
timely medication 
reminders, ensuring 
they never miss a 
dose, even when their 
device is in sleep 
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to eat after a full meal due to the 
various properties of the 
medicine.

5. To remember to take my 
medication on schedule, I need 
a medicine box that separates 
my morning, noon and night-
time blood pressure control 
medications.

6. I frequently worry about 
forgetting to take my 
medication so I wish I could 
have someone to remind me to 
take it on time.

confuse one pill with another (Abdul Minaam 
& Abd-ELfattah, 2018). According to Gomes 
et al. (2020), about 39% of the elderly 
frequently miss their medication schedule or 
take inaccurate doses due to forgetfulness. As 
a consequence, taking medication is 
challenging.

medication on 
time.

mode. With built-in 
time zone support, 
travellers can have 
peace of mind 
knowing their 
medication alerts will 
always be punctual, 
no matter where they 
are.

Medical 
appointment 
task

Elderly 
people need 
to arrange 
their own 
medical 
appointments 
according to 
their needs.

1. I have to schedule 
appointments for follow-up 
care in advance as I do not live 
close to the hospital.

2. I have to visit different 
specialists. However, as you 
know, specialists have very 
busy schedules especially for 
arranging CT scans, so I must 

1. Elderly people with multimorbidity need to 
visit different healthcare facilities for regular 
check-ups (Osborn et al., 2014). They have to 
call up and schedule their medical 
appointments with different specialists. 
However, it can take elderly people at least one 
month to get an appointment as medical 
specialists are often booked far in advance. As 
a result, the older generation often forget to 
attend appointments (Hinton et al., 2007). 

1. schedule my 
medical 
appointment.

2. record my 
medical 
appointment 
(e.g., date and 
location).

My therapy: Users 
have access to a 
medical/clinical 
appointment 
scheduling feature, 
which allows them to 
input details for 
upcoming 
appointments. This 
includes the ability to 
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go to multiple locations on 
different days to attend medical 
appointments, and this can be 
perplexing at times.

3. Sometimes the hospital   
schedules a follow-up 
appointment for 1-2 years in 
advance   therefore I need to 
jot down the date as soon as 
possible to avoid forgetting.

4. As I have multiple medical 
conditions, including high 
blood pressure, diabetes, and 
foot discomfort, I need to 
consult different medical 
specialists. I am always 
concerned that I will forget to 
attend an appointment at a 
specific time, day, or location. 
Therefore, I always note down 
the time, place, and names of 
the specialists in my calendar.

2. Older adults have difficulties   with  
medical appointments such as scheduling, 
arranging transportation, and  keeping 
healthy. (Horton & Johnson, 2010). 
Sometimes they miss  appointments due to a 
lack of assistance from family and friends 
(Wang et al., 2014).

3. Visiting multiple doctors or different 
medical centres is the norm for the elderly and 
this becomes more common with age. Older 
people are accustomed to seeking health 
treatment from different specialists. The most 
common situation is two visits per day. Some 
elderly people even see doctors seven times a 
day (Kuo et al., 2014). 

3. manage my 
appointments 
with different 
doctor 
specialists.

log the date and time 
of the appointment, 
the location of the 
consultation, and the 
time when they would 
like to receive a 
reminder.

Medisafe Pill 
Reminder: Users 
receive reminders for 
their medical/clinical 
appointments.

Page 54 of 62

http://mc.manuscriptcentral.com/intr

Internet Research

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Internet Research

4

5. Sadly, I have a poor memory 
due to my advanced age. I 
always forget to visit the 
hospital for follow-up 
consultations, and I only realize 
this once the nurse contacts me. 
Therefore, now I record every 
appointment on my mobile 
phone.

Exercise task Elderly 
people need 
regular 
exercise to 
stay healthy. 

1. My doctor has advised me to 
do morning exercises such as 
Tai Chi at least three times a 
week for a minimum of 30 
minutes to enhance my physical 
strength and cardiorespiratory 
endurance.

2. My friends and relatives 
often tell me that I should do 
more exercise to strengthen my 
balance as it is easy for the 
elderly to fall down. 

3. On my feet, I began to feel 
powerless because of aging, so 
my friends advised me to 

1. An inactive lifestyle is more common in 
older adults, as they spend more than 9.4 hours 
a day sedentary. Hence, seniors should be 
reminded to maintain a routine of performing 
regular physical activity as they get older 
(Rosa et al., 2022).

2. Regular exercise with rhythmic muscle 
movements is good for elderly people as their 
blood pressure can be managed properly 
(Taylor, 2021). Moreover, frequent exercise 
enhances  bone mineral density, moderates  
pain (Mora & Valencia, 2018), reduces 
cardiovascular disease (Muchiri et al., 2018), 
and alleviates the effect of sarcopenia. (Woo et 
al., 2007).

1. remind 
myself to do 
exercise.

2. keep doing 
exercise.

3. do exercise 
regularly.

My therapy: Users can 
choose the intended 
exercise activity. Fill 
in the duration of the 
activity, date, and 
time, followed by 
recording the details. 
The exercise times for 
the week can be 
reviewed. Users can 
set up exercise 
reminders through a 
dedicated feature that 
alerts them at their 
specified reminder 
time. When this time 
arrives, a notification 
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strengthen my muscles through 
physical activity.

4. In accordance with the 
doctor's   advice, I walk for 30 
minutes in the park every day in 
order to prevent the loss of 
muscle mass.

5. I went to the doctor a few 
years ago due to an ongoing 
ache in my waist. The doctor 
suggested that I try swimming.  
Come rain or shine I insist on 
going swimming every day.  
As a result, the pain in my waist 
is improving.  

3. Regular exercise enables the elderly to 
maintain better body balance, and, as a result, 
the risk of fractures and injuries from falls, is 
reduced between 35 to 54% (Nelson et al., 
2007). Thus, the elderly are encouraged to 
undertake  regular exercise such as walking 
(Muchiri et al., 2018),  Tai Chi (Woo et al., 
2007), or performing balance exercises 
(Nelson et al., 2007). 

4. In addition to physical health, doing exercise 
on a regular basis can alleviate levels of 
depression and anxiety, as well as reduce the 
risk of cognitive decline, thereby enhancing  
mental health in the elderly. (Galloza et al., 
2017; Rosa et al., 2022).

is promptly displayed, 
ensuring that users 
receive a timely 
reminder to carry out 
their planned exercise 
activity.

Mint Health: Users 
can monitor their 
physical activity using 
the exercise tracking 
feature of the app, 
which logs the 
duration of their 
selected workout. 
This data allows the 
app to estimate the 
remaining caloric 
intake users are 
allowed for the day.

Dietary task Elderly 
people need 
to pay 
attention to 
their diet to 

1. It is often asserted that we as 
the elderly should consume less 
fried food in order to prevent 
hyperlipidemia.

1. Since lots of older adults suffer from chronic 
illnesses such as hypertension and diabetes 
mellitus, in order to manage these conditions, 
doctors suggest that they should avoid 
consuming food which is high in fat, salt (Ree 
et al., 2008), or sugar (Chiaranai et al., 2018). 

1. avoid foods 
that are high in 
fat/salt/sugar.

Mint Health: Users 
can choose two 
different types of food 
and then compare 
their nutritional 
components. Also, the 
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maintain good 
health.

2. The doctor has warned me 
not to consume sugar-rich 
meals like tofu pudding since I 
am prone to diabetes at this age.

3. I need to eat foods high in 
fiber, like fruits and vegetables, 
to help me defecate since, we, 
the elderly people have weak 
stomachs.

4. My daughter advised me to 
stay away from eating a lot of 
canned food like luncheon meat 
and diced fish in black bean 
sauce as they contain a lot of 
chemical additives.

5. The doctor advised me to 
avoid eating a lot of foods that 
are difficult to digest, including 
sticky rice, taro, or rice 
dumplings. It is normal for 
older people to have stomach 
discomfort after consuming 
these dishes since these foods 

2. According to Rome II constipation 
diagnosis criteria, more than half of the elderly 
suffer from constipation problems (Okuyan & 
Bilgili, 2019). However, adequate intake of 
dietary fibre is beneficial  in terms of 
alleviating and preventing constipation 
(Dreher, 2018). Therefore, older people are 
recommended to  follow a diet  with high 
fibre intake, such as vegetables, fruits and 
fibre-rich porridge (Wisten & Messner, 2005; 
Yang et al., 2016).

3. Older adults have weaker renal function, and 
excessive consumption of processed food can 
lead to chronic kidney disease and 
cardiovascular disease (Martins et al., 2017). 
Doctors suggest adopting dietary patterns with 
a high contribution of  natural food (Pereira et 
al., 2020).

4. Older adults are likely to have digestion 
problems or have difficulty chewing food 
properly due to either dental problems or  side 
effects from medications which  slow 
gastrointestinal motility (Nakarmi et al., 2020). 

2. pay attention 
to get enough 
fiber.

3. avoid 
processed foods 
(e.g., canned 
foods or pickled 
foods).

4. avoid 
indigestible 
foods.

app records users' 
dietary logs to see 
approximately how 
many calories have 
been consumed.

My Fitness Pal: Users 
can monitor their 
calorie intake as well 
as help them set 
realistic health goals.
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are challenging for their 
digestion systems.

Doctors recommend the elderly to avoid eating 
indigestible food.

Table 2. Exploratory factor analysis for a reduced set of health task management support items (Q7 is dropped)
Item number Promax-rotated loadings factor   Communality

1 2 3
Q1-Medication task support 1 0.84 0.72
Q2-Medication task support 2 0.85 0.72
Q3-Medication task support 3 0.88 0.76
Q4-Medication task support 4 0.81 0.74
Q5-Medical appointment task support 1 0.72 0.71
Q6-Medical appointment task support 2 0.76 0.71
Q8-Dietary task support 1 0.80 0.83
Q9-Dietary task support 2 0.83 0.85
Q10-Dietary task support 3 0.89 0.81
Q11-Dietary task support 4 0.89 0.73
Q12-Exercise task support 1 0.83 0.78
Q13-Exercise task support 2 0.73 0.83
Q14-Exercise task support 3 0.81 0.72
Sum of squares (eigenvalue) 6.52 2.35 1.07 9.94
Percentage of variance explained 50.2 18.1 8.2 76.5

Factor loadings lower than 0.4 were suppressed.
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Table 3. Demographic characteristics (N=602)

Attributes Category Frequency Percentage
Yes 416 69.1
No 159 26.4
Do not wish to answer 6 1.0

Please indicate if you have 
ever been told by a health 
professional that you have 
any of diseases Not sure 21 3.5

Male 327 54.3Gender
Female 275 45.7
50-54 148 24.6
55-59 187 31.1
60-64 132 21.9
65-69 67 11.1
70-74 37 6.1
75-79 16 2.7
80-84 14 2.3

Age

Above 85 1 0.2
Primary school or below 74 12.3
Junior high school 116 19.3
Senior high school 193 32.1
Bachelor’s degree 194 32.2

Education 

Master’s degree or above 25 4.2
iPhone 250 41.5
Android 140 23.3Phone type
Xiaomi/Huawei 212 35.2
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Table 4. Common method bias: Full collinearity assessment
Variables VIF values for random-number dummy variable 
Dispositional Resistance to Change 1.32
Exercise Task Support 1.39
Healthy Diet Task Support 1.85
Medical Management Task Support 1.12
Perceived Compatibility 1.11
Perceived Complexity 1.29
Perceived Security 1.89
Perceived Usefulness 1.58
Technology Anxiety 1.33
mHealth App Adoption Intention 2.24

Page 60 of 62

http://mc.manuscriptcentral.com/intr

Internet Research

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Internet Research

10

Table 5. Reliability and validity
Constructs Items Factor Loading Mean

MMTS1 (Q1) 0.79 5.12
MMTS2 (Q2) 0.85 4.72
MMTS3 (Q3) 0.87 4.90
MMTS4 (Q4) 0.86 4.92
MMTS5 (Q5) 0.85 4.89

Medical management 
task support (MMTS) 
CR = 0.94, AVE = 0.71, 
Alpha = 0.92

MMTS6 (Q6) 0.86 5.07
DTS1 (Q8) 0.88 4.62
DTS2 (Q9) 0.90 4.77
DTS3 (Q10) 0.92 4.73

Dietary task support 
(DTS)
CR = 0.93, AVE = 0.78, 
Alpha = 0.91 DTS4 (Q11) 0.84 4.66

ETS1 (Q12) 0.83 4.89
ETS2 (Q13) 0.88 4.77

Exercise task support 
(ETS)
CR = 0.90, AVE = 0.76, 
Alpha = 0.84

ETS3 (Q14) 0.90 4.88

PU1 0.81 4.58
PU2 0.91 4.82

Perceived usefulness 
(PU)
CR = 0.91, AVE = 0.77, 
Alpha = 0.85

PU3 0.91 4.84

COM1 0.89 3.96
COM2 0.87 3.64
COM3 0.89 4.27

Perceived complexity 
(COM)
CR = 0.94, AVE = 0.79, 
Alpha = 0.91 COM4 0.90 4.20

DRC1 0.90 3.98
DRC2 0.90 4.22

Dispositional resistance 
to change 
(DRC)
CR = 0.93, AVE = 0.82, 
Alpha = 0.89

DRC3 0.90 4.21

PS1 0.87 5.01
PS2 0.92 4.82

Perceived security (PS)
CR = 0.93, AVE = 0.81, 
Alpha = 0.89 PS3 0.92 4.89

PC1 0.94 5.08Perceived compatibility 
(PC)
CR = 0.93, AVE = 0.87, 
Alpha = 0.86

PC2 0.93 4.97

TA1 0.90 3.44
TA2 0.90 3.74

Technology anxiety (TA)
CR = 0.93, AVE = 0.85, 
Alpha = 0.89 TA3 0.91 3.40

INT1 0.92 4.62
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INT2 0.93 4.75
INT3 0.93 4.69
INT4 0.91 4.79

mHealth app adoption 
intention
(INT)
CR = 0.96, AVE = 0.85, 
Alpha = 0.94

       Table 6. Discriminant validity: HTMT ratio
DRC ETS DTS MMTS PC COM PS PU TA INT

DRC
ETS 0.04
DTS 0.12 0.59
MMTS 0.05 0.34 0.32
PC 0.20 0.55 0.66 0.34
COM 0.42 0.06 0.16 0.15 0.22
PS 0.21 0.42 0.62 0.39 0.78 0.12
PU 0.07 0.46 0.61 0.30 0.62 0.10 0.55
TA 0.43 0.12 0.25 0.03 0.21 0.45 0.23 0.23
INT 0.23 0.48 0.63 0.45 0.82 0.23 0.75 0.61 0.24
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