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Abstract 

Aim of this study is to investigate the influence of technological and social cognitive factors 

for the use of sensor-based technologies for active and healthy ageing (AHA) support by 

older adults. In a mixed methods approach, data was initially obtained from an online 

questionnaire completed by older health technology users and used in a regression analysis, 

where factors from the Technology Acceptance Model (TAM) and the Social Cognitive 

Theory (SCT) served as predictors for health technology use (HTU). Further, in-depth 

interviews were conducted with older adults to gain insights into technology use and physical 

activity behaviour of older adults. The regression analysis showed that the TAM and SCT 

factors accounted for a significant proportion of variance (39.5%) in HTU. Significant 
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predictors of HTU were physical activity (.399**), social support (.287*), and expectations 

regarding individual health (.440*) and physical appearance (-.470**), indicating physical 

activity as mediator for HTU. The qualitative analysis indicated the conflation of technology 

support with social environments as key for physical activity behaviour in older adults. The 

findings indicate physical activity as a mediator in HTU by older adults and suggest that the 

consideration of social factors in health technology design may facilitate the uptake of AHA 

technologies. 

Keywords: technology acceptance model, health information technology, health, technology 

design, social cognitive theory 

1 INTRODUCTION 

With ongoing technological progress in terms of bandwidth, sensors and data analyses, more 

and more novel information- and communication technology (ICT)–based solutions edge 

into the market, providing support for active and healthy ageing (AHA) in a wide range of 

health domains, e.g. physical activity, cognition, nutrition, sleep, etc. (Walker and Maltby 

2012). It is anticipated that these technologies ease the access to instruments that support a 

healthy lifestyle and improve individual health (Zaidi et al. 2017). Physical inactivity is 

known to be one major risk factor for chronic diseases, early mortality and increasing 

healthcare costs (I.-M. Lee et al. 2012). Technologies that quantify and provide feedback on 

physical activity seem to increase physical activity levels (Kang et al. 2009).  

Previous literature has extensively investigated influencing factors for both the use of health 

technologies for active and healthy ageing support and health behaviour change at this target 
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group and has identified technology acceptance, intensity, progression, feedback, personal 

choice and integration into daily life routines as key aspects for sustainable and long-term 

participation in technology supported physical activity (Ballegaard, Hansen, and Kyng 2008; 

Carmichael et al. 2010). Further, the opportunity to network and communicate with peer 

groups, as well as the provision of goal setting and self-monitoring functionalities was found 

to be of major importance for older adults to stay involved and follow a technology-based 

activity program to improve their health and quality of life (Y. S. Lee et al. 2012). On the 

other hand, research on physical activity behaviour showed that determinants like health-

literacy, self-efficacy, outcome expectations, goals, socio-cultural facilitators and 

impediments explain most of the variance in physical activity engagement in older adults 

(White, Wojcicki, and McAuley 2012; Son et al. 2009; Dishman et al. 2010; Trost et al. 

2002). Such factors have been found to promote motivation in older adults to initiate health 

behaviour change.  

Even though motivational aspects of physical activity engagement and influencing factors 

for (AHA) technology use in older adults have been studied extensively (Peek et al. 2014, 

2016), sustainable and long-term technology supported physical activity engagement remains 

a major challenge. It is therefore debatable to what extent the sole use of quantitative or 

qualitative methods is capable to assess the whole spectrum of heterogeneous experiences of 

users such as motivational (positive) and ‘hygiene’ (negative) aspects, which affect their 

sustainable engagement in technology supported physical activity (Herzberg 1966; Herzberg, 

Mausner, and Snyderman 2011). Main aim of this study is to investigate predictors for health 

technologies that support physical activity in older adults. We argue that the combined use 
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of quantitative and qualitative methods may improve our understanding of the underlying 

factors predicting such health technology use (HTU) in older adults. 

Therefore, in a first step, we conducted a regression analysis, based on factors derived from 

the technology acceptance model (TAM) and the social cognitive theory (SCT) to identify 

technological and social factors influencing technology supported physical activity. The 

TAM is an acknowledged theory that explains how people accept a technology and start to 

use it continuously. In its original form, TAM may explain up to 57% of the variance in 

technology use (Davis, Bagozzi, and Warshaw 1989; Igbaria, Guimaraes, and Davis 1995). 

For the TAM, we used the original variables proposed by Davis (Davis 1989), perceived 

usefulness (PU) and perceived ease of use (PEOU). The influence of both variables on 

technology acceptance in a healthcare context has been confirmed throughout several studies 

(Van Schaik, Bettany-Saltikov, and Warren 2002; Yi et al. 2006). To the TAM we also added 

technology experience as an external variable, as it has shown significant effects on 

technology use in healthcare studies (Ammenwerth, Iller, and Mahler 2006; Gagnon et al. 

2006). The SCT (Bandura 1986) defines a set of psychosocial determinants (i.e., self-

efficacy, outcome expectations, goals, and impediments and facilitators) that may help to 

understand a wide range of health behaviours, including physical activity. In previous studies, 

the SCT has been one of the most frequently applied models for understanding physical 

activity behaviour in older adults (McAuley and Blissmer 2000). For the SCT, we included 

the variables proposed by Bandura and other studies, namely outcome expectations, self-

efficacy, barriers and social support (Bandura 1986). Studies showed the significant effects 
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of these variables on health behaviour (Heaney, C. A., & Israel 2008; Williams, Anderson, 

and Winett 2005).  

Afterwards, using qualitative interviews we investigated the factors, which had a significant 

contribution in the models in more detail, with a focus on physical activity behaviour in older 

adults as it was indicated to be a key mediator for HTU in our study.  

With this mixed methods approach we contribute to a more subtle and complete 

understanding of factors influencing HTU and physical activity engagement by older adults 

(Brannen 2005). The results will provide design implications that, if appropriately addressed 

in technology design, may create opportunities for long-term engagement in technology 

supported physical activity by older adults. 

2 METHODS 

2.1 Study design 

In a first quantitative trial, hundred eighty-eight health-technology users completed an 

anonymized online questionnaire on HTU and physical activity behavior. Participants were 

recruited via the newsletter of Medisana, (an online platform/company, which distributes a 

variety of AHA technologies such as activity monitors, pulse oximeters, weight scales, etc.), 

which advertised the study’s questionnaire. Goal of the quantitative study was to identify 

relevant factors for HTU.  

Subsequently, we conducted a qualitative study with additional fifteen participants to explore 

the results from the quantitative trial in more detail and to elucidate the relevant factors for 

HTU. Due to anonymization reasons, participants from the quantitative sample could not be 
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included items on demographic characteristics and physical activity and assessed TAM and 

SCT constructs with the following validated scales in German language. With respect to the 

readability of this article, we translated all items into English language. 

We measured perceived usefulness on a 4-item likert scale, ranging from 1-totally disagree 

to 7- totally agree, developed and validated by Kothgassner et al. (Kothgassner et al. 2013). 

With respect to perceived ease of use we applied a 3-item likert scale, ranging from 1-totally 

disagree to 7-totally agree (Kothgassner et al. 2013). In order to assess participants’ 

technology experience, we asked them for functionalities that they frequently use on their 

mobile phone. A list of 14 items (for instance, I use messenger applications like WhatsApp”, 

“I play games”, “I write Emails”) was provided with the possibility for multiple answers. 

Each item counted as 1 point. We defined a score of 7 as moderate technology experience. 

In terms of SCT variables, we measured outcome expectations with respect to improvements 

in health and physical appearance (for instance loss of body weight) when using health 

technologies. Both scales used a 5-point likert scale, ranging from 1-totally disagree to 5-

totally agree (Reinhard Fuchs 1994). Self-efficacy was assessed on a 7-item likert scale, 

ranging from 1-totally unsure to 7-totally sure (R. Fuchs and Schwarzer 1994). To find out 

about barriers impeding physical activity engagement we applied a 4-item likert scale, 

ranging from 1-not at all to 4-very much (Krämer and Fuchs 2010). The prevalence of social 

support for physical activity was measured on a 5-point likert scale, ranging from 1-almost 

never to 5-almost always (R. Fuchs 1997).  
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al. 2011; Ammenwerth, Iller, and Mahler 2006). However, at most of these studies, these 

factors have been examined ‘separately’, meaning that they were rarely put in models 

together with SCT or other factors. According to our results, it may be likely that when 

considering SCT and TAM factors together, social cognitive factors are more relevant to 

predict HTU in older adults. A reason might be that older adults perceive technologies for 

AHA support merely as tools supporting their individual change and transformation towards 

a healthy lifestyle and not primarily as tools to support their physical activity. Such 

indications and the fact that the variable “expectations regarding physical appearance” in our 

regression analysis was negatively associated with HTU, are in line with previous research 

stating that older adults’ motivation to lead a healthy lifestyle and exercise is not to look 

good, but rather feel good (Reboussin et al. 2000). For that reason, health-related expectations 

was one of the significant predictors in the regression model. Finally, the important role of 

social support is confirmed by our findings as well, as it has been found to be a significant 

predictor for HTU (Scarapicchia et al. 2017). 

The most surprising finding of the regression analysis is that self-efficacy did not 

make a significant contribution to our HTU model, despite it being considered as one of the 

most important predictors for all kinds of behaviors (Amireault, Godin, and Vézina-Im 2013). 

However, since physical activity was one of the significant predictors and it is known that 

self-efficacy is crucial for physical activity, it is likely that this indirect relationship explains 

this finding.  

Research has shown that HTU can be a mediator for physical activity (Graham et al. 

2014; Rimmer et al. 2004). Interestingly, our results indicate also the opposite way of this 
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relationship, namely that physical activity, which is known to be influenced by SCT variables 

like outcome expectations, social support, barriers or self-efficacy (Anderson et al. 2006; 

Plotnikoff et al. 2013; Anderson, Winett, and Wojcik 2007), may be a mediator for HTU in 

older adults. 

4.2 Implications for the design of AHA technologies  

Quantitative and qualitative results in this study provide implications that may facilitate the 

integration of technology supported physical activity in older adults’ daily life and thus create 

opportunities for long-term use. The following list summarizes the derived implications, 

which are mostly in line with findings from previous studies: 

 AHA technologies should allow older adults to set individual meta goals. Meta goals 

should be associated with real life contexts, worth working towards to, for instance 

upcoming journeys or improved sleep quality (Hall et al. 2010; Locke and Latham 

2002). 

 AHA technologies should provide support functionalities for friends and family 

members of older adults. Such functionalities could contain buddy systems, where 

friends or family members encourage the user to be more active or to achieve set 

goals. Furthermore, older adults could share results or demand more support from 

friends and family (Goldberg and King 2007; Kahn et al. 2002). 

 A certain degree of competition should be encouraged by AHA technologies. For 

instance, high score rankings to compare with others or daily challenges to motivate 

older adults to stick to physical activity (Locke and Latham 2002). 
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 Social aspects in physical activity are of utmost importance for older adults. AHA 

technologies should embed their training programs in social contexts, for instance 

physical activities that end in socializing events like communal cooking or 

community cafes or vice versa, where older adults can share their experiences, 

exchange information and connect with people of the same age or with similar 

interests. Therefore, AHA technologies should provide functionalities to bring older 

adults with same (physical activity) interests together. (Thraen-Borowski et al. 2013; 

Guedes et al. 2012). 

However, the design implications presented in this paper contribute to a more subtle 

and complete understanding of the factors that motivate older adults to engage in technology-

supported physical activity over long. Both, our regression analysis and qualitative analysis 

came to similar results suggesting a theory in which socio-cognitive factors like social 

support, social participation or the social environment in general are stronger involved in the 

decision process of older adults to engage in physical activity than technical or device-related 

factors. In fact, our theory suggests that technical factor do not at all play a significant role 

when socio cognitive factors enter the field. 

Considering that theory from another perspective, shortcomings in developing 

technologies for sustainable technology-supported physical activity engagement in older 

adults might be explained by the way we interpret AHA technologies and their purpose for 

older adults. Most of the commercially available sensor-based health technologies intend to 

support older adults to be more active by monitoring their activity levels, reminding them to 

start training sessions, or providing recommendations on how to improve their physical 
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activity behaviour. Following technological mediation theories by Ihde, Selinger and 

Verbeek, the focus of AHA technologies lies mainly on mediating older adults’ actions and 

perceptions with respect to a healthy behaviour (Ihde 1990; Verbeek 2010; Ihde and Selinger 

2003). Technological artefacts influence how things are revealed to the user, affecting their 

perceptions and actions, which shape their intention to act. Through this mediation certain 

perceptions and actions are amplified, while others are reduced (Ihde 1990; Verbeek 2010; 

Ihde and Selinger 2003). In the context of HTU, AHA technologies aim to amplify for 

example older adults’ capabilities for efficient and effective physical activity and influence 

them towards a healthy behaviour, while at the same time aim to reduce their desires for 

unhealthy behaviour. However, older adults’ intentions to engage in physical activity do not 

necessarily coincide with proposed concepts of available sensor-based health technologies, 

which primarily lay focus on physical health outcomes. Our study results and scientific 

literature illustrate that physical health is only one relevant outcome dimension for older 

adults to engage in physical activity. This dimension is, without questioning and in 

accordance to our results, important to older adults and probably is the main reason for them 

to start being physically active in the first place. Nonetheless, their motivation to continue 

physical activity over long decreases quickly, and it seems a major reason is the insufficient 

consideration of social environments and motives of older adults. In fact, many technologies 

for AHA support even interfere with social environments and motives of older adults, when 

pushing them to be more active by causing guilty conscience. Such concepts might work in 

the beginning, when motivation is still high. At some point however, older adults may feel 

impeded in their quality of life, as these technologies and concepts do not integrate well in 
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their lives, conflict with their social environment and social desires and start to demotivate, 

when focusing on physical activity and health outcomes only. 

Therefore, our study suggests that there is a need for health platforms that provide an 

integrative perspective on different health domains, for instance physical activity, nutrition, 

cognition, sleep and social domains. Such platforms may combine different health devices 

from different domains and adjust their functionalities and health data analyses to social 

contexts and motives of older adults. Even though, existing literature as well as our study 

results support the need for integrative approaches in technology-supported physical activity, 

only few concepts exist that consider focus on the needs of older adults (Barnett et al. 2015; 

Marcotte et al. 2015). To the best knowledge of the authors, most of these platforms only 

address health outcomes and neglect the involvement of older adults’ social environments. 

4.3 Limitations 

Although this study provides useful information regarding the factors influencing HTU and 

the importance of physical activity as a mediator, we have to acknowledge study limitations. 

First, the sample size for the quantitative part of the study is rather small and therefore the 

results of the regression analysis must be interpreted with caution. However, to our 

knowledge, this is one of the very few studies that have compared the relative contribution 

of parameters from the TAM and the SCT together for HTU and therefore the trends, which 

are to be seen in this data can be used as a base for future research questions. Secondly, as 

mentioned in the methods section, there were two study arms with different samples, which 

also differed somewhat in age and gender ratios, therefore the results of both studies cannot 
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be generalized for other populations. Ideally, the same participants who have completed the 

questionnaire should have been interviewed in order to be able to match better the results of 

the two approaches. However, we aimed to explore the attitudes of participants who already 

made use of health-technologies and although doing that via an online platform ensured such, 

the survey was anonymous and therefore we were not able to further contact these 

participants and invite them for the additional interview sessions. Lastly, this study did not 

apply objective assessments, but instead relied only on subjective report of the parameters 

analyzed (HTU and physical activity). This can potentially introduce bias, especially when 

applied with older adults, as they are prone to over-/underestimations. 

5 CONCLUSION 

Much research and resources have been invested in the development of sensor-based health 

technologies to support AHA such that most of them currently not only provide reliable and 

valid monitoring but they also have a very sophisticated design, which is attractive to most 

users. However, it seems that design and functionalities of such devices are only key to users 

who already are motivated to follow a healthy lifestyle and have integrated such healthy 

behaviors into their daily routine. People who are on the verge of making a lifestyle change 

and seek support for such a purpose, like for example older adults, use AHA technologies as 

a tool towards this transition. Therefore, integrating AHA technologies into daily life routines 

and social environments seems to be much more important to older adults than perceiving 

for instance good usability or physical activity support functionalities. Aspects such as 

training together with others, pursuing real life goals or involving family and friends into 

physical activities are just a few examples in this context provided by participants in our 
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