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A B S T R A C T   

Mobile health (mHealth) applications have become an important tool to support public health, especially in 
times of increased health awareness in the midst of the COVID-19 pandemic. However, there is still uncertainty 
about what factors determine successful mHealth services from the users’ perspective. Based on the results of a 
systematic literature review, a qualitative content analysis of available apps and semi-structured user and expert 
interviews, we derive a structural model with antecedents on user attitudes towards mHealth and user satis
faction with the mHealth application. These variables determine users’ intention to continue using the appli
cation and their intention to recommend it to others. For verification, we tested the model with a sample of 249 
German mHealth users from the “MyFitnessPal” community using structural equation modelling and found that 
all derived path relations have significant coefficients.   

1. Introduction 

Digitalization and the associated growth of efficient information and 
communication technology (ICT) are shaping modern society. In 
particular, the use of mobile communication technologies, such as 
smartphones and wearables, continues to increase (Larios Hernández, 
2019; Wirtz, Birkmeyer, & Langer, 2019). This development also in
fluences the health sector, especially through the use of mHealth ap
plications (Mobile Health Apps). mHealth is a collective term for the use 
of mobile devices in private medical care. Building on the definition of 
mHealth by Tomlinson, Rotheram-Borus, Swartz, and Tsai (2013) and 
Van Heerden, Tomlinson, and Swartz (2012) we define mHealth services 
as services that improve personal healthcare through the use of mobile 
technologies. With this in mind, we consider the acceptance of mHealth 
services as the willingness of individuals to adopt mHealth technologies 
and applications. 

The most common application of mHealth is the use of mobile de
vices for preventive health services such as fitness and nutrition, and 
mobile-based telehealth approaches to connect users and health pro
fessionals (Tomlinson et al., 2013; Van Heerden et al., 2012). Despite the 
personal benefits, the use of mHealth applications is also considered to 
have merit for society as it improves public health (Agarwal et al., 
2016). Moreover, mHealth is an emerging field that has the potential to 
make the healthcare system more efficient, increase patient satisfaction 

and reduce healthcare costs (Hussain et al., 2018). In this context, the 
World Health Organization (WHO) concludes “mHealth has the poten
tial to transform the face of health service delivery across the globe” 
(World Health Organization, 2011). Furthermore, the WHO points out 
that mHealth is now part of everyday life for many citizens and is 
therefore of great importance for public health worldwide (World 
Health Organization, 2018). The benefits of using mHealth technologies 
are manifold in concrete terms: to name but a few, mHealth-allows for 
the cost-effective generation of detailed long-term data on the health 
status of individuals as well as a larger number of people. Fitness data 
can be compared from mobile devices or wearables, and information 
exchange between all parties can take place anytime and anywhere. In 
remote areas, for example, mHealth enables more people to access 
health services. Patients can share their health-related parameters in 
real time and as often as necessary with the doctor or institution in 
charge. This allows for more efficient staff planning on the one hand and 
cost savings on the other. In addition, more efficient management of 
chronic health issues can be achieved through the introduction of 
remote monitoring and consultation. In view of the global situation the 
world is facing these days due to the coronavirus pandemic, many 
companies, governments, and citizen movements have launched 
mHealth initiatives to inform and help the population cope with the 
crisis. 

Even though the benefits are obvious, there are still several questions 
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about the diffusion of mHealth technologies in society. In the academic 
literature, there are calls for more research on mHealth as a still 
developing research field (Baulch, Watkins, & Tariq, 2018; Huang, 
Dong, & Wu, 2018). Specifically, scholars and companies see a partic
ular need for research to investigate the determinants of mHealth suc
cess (Baldwin, Singh, Sittig, & Giardina, 2017; Marwah & Mittal, 2017; 
Stewart, 2018). 

Even though many conceptual studies claim theoretical connections, 
there are still few empirical studies in this field, despite the request that " 
future researches are supposed to conduct deeper analysis" from the 
perspectives of different user groups and incorporate new path relations 
(Zhao, Ni, & Zhou, 2018, p. 346). With this in mind, we derive the 
following research questions: Is there a theory-based structural model 
that explains the success of mHealth apps? Do the derived hypotheses 

Table 1 
Empirical Studies on mHealth.  

Author(s) Central Question Theory Empirical review Core results 

Akter et al. (2010) Which factors influence the service quality of 
mHealth? 

D&M- 
Modell  

• User survey  
• n = 290 

The quality of service has a strong positive effect on the 
satisfaction, continuance intentions and quality of life of 
mHealth. 

Akter et al. (2011) What influence does the trust in consumer 
confidence and continuity intention of mHealth? 

TRA  • User survey  
• n = 223 

Trustworthiness is a second order reflective construct, the 
influence on the continuity intention of mHealth. 

Akter, D’Ambra et al. 
(2013) 

What influence does the mHealth service quality 
have on the continuity intention, the satisfaction 
and the life quality? 

Previous 
Research  

• User survey  
• n = 480 

The quality of service has both direct and indirect effects 
on the continuance intention and on the quality of life. 
In this context, satisfaction has a mediating effect. 

Cho et al. (2015) Which Relationship exists between body 
perception the perceived usefulness of dietetic 
and fitness apps and the behavioral intention to 
use these apps? 

TAM  • Student survey  
• n = 294 

The appearance, the fitness orientation and the own 
fitness evaluation influence the perceived usefulness of 
diet and fitness apps. 

Cho et al. (2014) What influence do cognitive factors have on the 
use of health apps? 

Previous 
Research  

• Secondary data  
• n = 765 

Health awareness has an impact on health app usage. 

Deng (2013) Which determinants determine the user adoption 
of mHealth? 

TAM; 
HBM  

• User survey  
• n = 435 

Perceived benefits, perceived barriers and cues to use 
positively influence the mHealth attitude of users 

Dwivedi et al. (2016) What explains intrinsic and extrinsic adoption 
behavior for mhealth services, considering user 
preferences and intercultural differences? 

UTAUT, 
UTAUT2  

• n = 387 (USA), 359 
(Canada), 375 
(Bangladesh) 

The results suggest that the UTAUT model partially 
explains the pattern behavior with respect to mHealth 
applications. In addition, specific determinants such as 
cognitive, affective and conative or behavioral play an 
important role. 

Guo et al. (2016) What effects have security concerns and 
personalization on the acceptance of mHealth? 

Previous 
Research  

• User survey  
• n = 650 

Perceived personalization and privacy concerns are 
positively and negatively associated with behavioral 
intent. 

Hoque and Sorwar 
(2017) 

How is the acceptance of mHealth among older 
users? 

UTAUT  • User survey among 
seniors (65− 69 
years)  

• n = 274 

Expectations of performance, expectations of effort, 
social influence, fear of technology and resistance to 
change all have an impact on the behavioral intention to 
accept mHealth services. 

Hossain (2016) How can a success model for the validation of 
mHealth be developed? 

D&M- 
Modell  

• User survey  
• n = 199 

The intention to continue depends on perceived value 
and user satisfaction. 
The quality of medical advice and interaction quality 
have a positive effect on perceived value and user 
satisfaction. 
The Continuance intention positively influences the 
quality of health life. 

Hung and Jen (2012) Which determinants determine the adoption of 
mHealth? 

TAM  • Student survey  
• n = 170 

Perceived usefulness and attitude influence the 
behavioral intention of adopting mHealth. 
The determinants of attitude towards mHealth differ 
according to age: young adults have a stronger intention 
of adopting mHealth. 

Nisha, Iqbal, Rifat, and 
Idrish (2015) 

Which critical factors influence the intention to 
use mHealth? 

UTAUT  • User survey  
• n = 927 

Effort expectation, facilitating conditions, information 
quality and trust influence the behavioral intention. 

Okazaki, Castañeda, 
Sanz, and Henseler 
(2013) 

What factors influence the adoption of Japanese 
doctors for mHealth use in diabetics? 

D&M- 
Modell  

• Expert survey  
• n = 471 

Net benefit and perceived value influence the usage 
intention. 
The influence of overall quality and net benefits on the 
usage intention is significantly strengthened by self- 
efficacy and compatibility 

Sezgin, Özkan-Yildirim, 
and Yildirim (2018) 

How is the perception by physicians regarding 
the use of mobile health applications? 

TAM  • survey of physicians  
• n = 122 

Effort Expectancy, Mobile Anxiety, Perceived Service 
Availability and Technical Training and Support have 
influence on the behavioral intention. 

Shareef, Kumar, and 
Kumar (2014) 

Which determinants influence the mHealth 
adaptation of diabetes patients? 

TAM  • Patient Survey  
• n = 329 

Perceived benefits, perceived usability, perceived 
reliability, perceived security and privacy influence the 
attitude towards the mHealth adaptation of patients. 

Vervier, Valdez, and 
Ziefle (2019) 

Which determinants have an influence on the 
attitude towards mHealth? 

Previous 
Research  

• User survey  
• n = 132 

Health consciousness has a positive influence on the 
attitude towards mHealth. 
Privacy Concerns have no influence on the attitude 
towards mHealth. 

Wu, Wang, and Lin 
(2007) 

Which factors influence the acceptance of 
mHealth by medical professionals? 

TAM  • Expert survey  
• n = 123 

Compatibility, perceived usefulness and perceived 
usability influence behavioral intention. 
MHS self-efficacy has a strong influence on the behavioral 
intention. 

Zhang, Guo, Lai, Guo, 
and Li (2014) 

What role do gender-specific differences play a 
role in the adoption of mHealth? 

TRA  • User survey  
• n = 481 

Facilitating conditions, attitude and subjective norm 
influence the mHealth adoption 
Men show a higher level of mHealth adoption than 
women.  
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stand up to analytical testing based on a sample of mHealth users? And 
more specifically: What are the drivers for a positive attitude of users 
towards the respective apps and which factors determine user satisfac
tion regarding mHealth apps? And as a result of this impact relationship: 
What determines the decisive success factors for a continuous use of 
mHealth apps and a corresponding positive Word-of-Mouth (WoM)? 

2. Literature overview 

This literature review only provides insights into current and 
empirical studies in the field that are related to the stated research 
objective. Within the quantitative empirical literature on mHealth, a 
total of 18 studies were identified by searching relevant databases such 
as EBSCO, ScienceDirect, ResearchGate and Google Scholar. Regarding 
the empirical multivariate quantitative research on mHealth, it can first 
be noted that almost all contributions have exclusively taken up estab
lished models of acceptance and information systems research. In 
particular, models of technology acceptance such as the Technology 
Acceptance Model (TAM) or the Unified Theory of Acceptance and Use 
of Technology (UTAUT) as well as models of success factors of infor
mation systems such as the DeLone and McLean IS Success Model are 
used. Only two contributions follow the Theory of Reasoned Action, two 
other contributions are based on previous research results without 
theoretical reference. 

The TAM is a common starting point for analyzing the acceptance of 
new technologies because of its clearly structured specification and its 
simplicity (Legris, Ingham, & Collerette, 2003; Venkatesh & Davis, 
2000). However, the parsimonious nature of the TAM has also been the 
source of criticism and has led researchers to adapt it depending on the 
context of the study and based on relevant factors (Nysveen, Pedersen, & 
Thorbjørnsen, 2005; Venkatesh & Davis, 2000). Therefore, the TAM has 
often been extended to include other aspects and to adapt the model 
according to the context. Eventually, this has contributed to the devel
opment of a Unified Theory of Acceptance and Use of Technology 
(UTAUT) (Venkatesh, Morris, Davis, & Davis, 2003). Table 1 provides an 
overview of the empirical-quantitative mHealth literature relevant to 
this study. 

Considering the set objective, one of the most relevant studies 
examining the key determinants of individual attitude and behavioral 
intention is Zhao et al. (2018). Their meta-analysis of 35 empirical 
studies offers a comprehensive framework regarding the adoption of 
individual mobile health services. The constructs perceived usefulness, 
perceived ease of use, perceived vulnerability and perceived severity 
have all been found to have significant impact on mHealth users’ atti
tude. Perceived usefulness, perceived ease of use, subjective norm, trust, 
perceived risk, and attitude also significantly influence behavioral 
intention. The study finds also that “the core model of technology 
acceptance theories, TAM is demonstrated to be supportable and robust” 
(Zhao et al., 2018, p. 348). This study that is based on various empirical 
articles still calls for further investigation of different perspectives as 
well as new path relations. 

One aspect that is not investigated in the Zhao et al. study is the 
importance of patient satisfaction as major indicator in measuring the 
effects of quality or overall service performance (Akter, D’Ambra, Ray, 
& Hani, 2013). Hence, the concept of satisfaction is also central to the 
mHealth literature (Akter, D’Ambra et al., 2013; Chaniotakis & Lym
peropoulos, 2009; Cianflone et al., 2018; Hossain, 2016). Hossain 
(2016) sees user satisfaction as a prerequisite for the intention of users to 
continuously use mHealth applications. A similar argumentation can 
also be found in Akter, Ray, and D’Ambra (2013). 

Furthermore, user satisfaction is also of great importance for word- 
of-mouth recommendation. Palka, Pousttchi, and Wiedemann (2009) 
for example argue that satisfaction plays a critical role in studies of word 
of mouth behavior as it affects individual motivations to recommend 
services. With regard to our research focus Nelson (2017) states that the 
mHealth App MyFitnessPal has grown significantly without paid 

marketing because users were very satisfied and recommended it 
accordingly (Nelson, 2017). In another study, Lee (Lee, 2009) found a 
positive influence of attitude on user satisfaction. The 
qualitative-empirical study of Butt and Aftab (Butt & Aftab, 2013) also 
showed a positive influence of attitude on satisfaction. 

In the scientific literature there are only few studies which take 
health-specific factors into account. A study by Deng (2013) investigates 
the influence of perceived disease threat on attitude. Within a health 
status, perceived disease threat has been suggested to positively affect 
user attitude toward health-related application (Deng, 2013). In addi
tion, the study of Cho, Park, and Lee (2014) investigates the importance 
of health consciousness. They argue that people who are more health 
conscious are more likely to have healthy habits - spending more time on 
healthy activities but also actively gathering health information from a 
variety of sources while avoiding potentially unhealthy situations. (Cho 
et al., 2014). 

Another study by Guo, Zhang, and Sun (2016) focuses on the 
personalization of mHealth. They highlight the importance of person
alization as the provision of appropriate health services for specific 
health conditions and diseases to consumers via mobile devices (Guo 
et al., 2016). Besides, Guo et al. (2016) and Mohr, Schueller, Montague, 
Burns, and Rashidi (2014) mention that the content of information 
should be tailored to fit the user’s needs and capabilities by altering 
language or providing examples that are more likely to be relevant to the 
user (Mohr et al., 2014). 

The study by Wang and Chen (2016) investigates the influence be
tween interaction quality and satisfaction. Their results show that the 
quality of interaction significantly influences user satisfaction (Wang & 
Chen, 2016). Similar results are reported in the study by Akter, D’Am
bra, and Ray (2010). In a different study by Tang, Abraham, Stamp, and 
Greaves (2015) the authors mention the importance of the mobile app 
design. In this respect, Tang et al. (2015) demand that designers should 
also consider the importance of user interface design as it determines the 
functionality, and consequently, the usability of an e-health weight loss 
app (Tang et al., 2015). Additionally, the study by Lee and Chuang 
(2009) shows display formats, colors, and graphs versus tables and how 
these factors affect customer satisfaction (Lee & Chuang, 2009). Moor
head et al. (2013) mention the importance of Social media networks as a 
changing the nature and speed of health care interaction between in
dividuals and health organizations. Furthermore the general public, 
patients, and health professionals are using social media to communi
cate about health issues (Moorhead et al., 2013). 

Other recent studies provide important insights for the model 
development but focus on different aspects: Liu, Ngai, and Ju (2019) 
investigate the influence of individuals’ different motivation incentives 
on their intentions to use mHealth services by testing interdependencies 
from motivation theory. Dwivedi, Shareef, Simintiras, Lal, and Weer
akkody (2016) compare different model theories such as the TAM and 
the UTAUT in the field of mHealth and also examine cultural dominance 
on user behavior. Accordingly, the starting point for the model devel
opment of this research project was the factors and impact relations of 
the TAM and the UTAUT. Recent studies show that there is still a 
theoretical debate about the most reliable model designs and the 
respective interdependencies to explain the drivers of technology 
acceptance (Dwivedi et al., 2017; Dwivedi, Rana, Jeyaraj, Clement, & 
Williams, 2019; Dwivedi, Rana, Tamilmani, & Raman, 2020). 

In summary, despite some empirical studies, there are few articles 
that examine the importance of user satisfaction with mHealth apps. 
Furthermore, there are also only few studies that analyze health-specific 
determinants (such as health awareness and disease threat) on user at
titudes. This is surprising, as the success of mHealth apps can be char
acterized by attitude and satisfaction with the app features. 

3. Methodology 

For the identification and selection of relevant mHealth success 
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factors and the corresponding model derivation, a mixed methods 
research approach was used, thus combining quantitative and qualita
tive research approaches (Brannen, 2005; Greene, Caracelli, & Graham, 
1989; Tashakkori & Creswell, 2007; Venkatesh, Brown, & Bala, 2013). 
In our study we follow the concept of a developmental approach defined 
in line with the work of Irma Becerra-Fernandez (2001), Ho, Ang, and 
Straub (2003) and Grimsley and Meehan (2007) as follows: the “quali
tative study was used to develop constructs and hypotheses and a 
quantitative study was conducted to test the hypotheses” (Venkatesh 
et al., 2013, p. 26). The object of the study is not to test a “well-
established theoretical perspective” (Venkatesh et al., 2013, p. 36), but 
to investigate the specific interactions in the mHealth app context. 
Against this background, epistemologically we follow a pragmatic 
approach: “a pragmatic approach is based on abduction reasoning that 
moves back and forth between induction and deduction” (Venkatesh 
et al., 2013, p. 37). Regarding the design strategy, we follow a sequential 
approach by first using qualitative data and then performing a test to 
examine the qualitative data. 

The model development is based on three steps of qualitative 
research: 1. A literature-based identification of determinants and cor
responding impact relations on relevant success factors, 2. A qualitative 
content analysis of available apps, 3. Semi-structured expert interviews 
with experts and mHealth app-users. 

Regarding the first step, initial findings are already presented in the 
literature review. Furthermore, explanatory models and factors from the 
literature were identified and compared. In the second step, we con
ducted a qualitative content analysis according to Mayring (2004) by 
comparing the top ten mHealth apps on the market in terms of features, 
functions, services offered and related content. Based on the first two 
steps, we identified a relevant set of mHealth factors. In the third step, 
interviews were conducted with eleven intensive users of mHealth apps. 
These individuals use the apps several times a day over a longer period. 
They have extensive knowledge and can evaluate the features and 
functions of the apps more accurately and meaningfully than casual 
users. Intensive users of health apps were identified based on their posts 
or contributions in the community of the respective mHealth app. They 
were then contacted by personal message and invited to an interview. In 
this way, 11 intensive users could be reached who agreed to participate 
in an interview. An interview guide was first designed for the interviews. 
The topic of the study was first explained to the intensive users to further 
check the relevance of the topic of the study in advance. Regarding the 
relevance of the topic of the study, the intensive users generally 
confirmed the relevance of the topic of the study for them as users of 
mHealth apps. Furthermore, the intensive users were asked about their 
average daily usage time of the mHealth app to ensure that they are 
indeed intensive users. The daily usage time of the intensive users was 
between 25 and 35 min, which corresponds to an average usage time of 
28 min daily. Thus, it could be confirmed that the interviewed users are 
indeed intensive users. 

In order to subsequently match the constructs of the research model 
derived from the theory, the relevant literature and the qualitative 
content analysis with the experiences of the intensive users, the rele
vance of the individual exogenous success factors was discussed with 
regard to their effect on user satisfaction and the users’ attitude towards 
mHealth. First, the intensive users were asked about their understanding 
of the individual constructs of the success factors in order to compare 
them with the scientific definition from the literature. In case of an 
unclear understanding of the terms, the intensive users were informed 
about the corresponding definition of the unclear success factor. 
Furthermore, the intensive users were asked about the practical signif
icance of the success factors. For this purpose, they were asked to rate 
the individual success factors as relevant or not relevant for use in 
practice. For this purpose, the users were first asked about the practical 
relevance of the information technology success factors. 

Finally, to validate the identified set, we conducted semi-structured 
expert interviews with nine academics researching in the field and seven 

practitioners from the digital and mobile industry. In doing so, we used 
established interview methods, an iterative process of multi-stage 
rounds of enquiry that leads to more comprehensive results and more 
relevant data than using traditional interview methods (Okoli & Paw
lowski, 2004). 

4. Theoretical background and hypotheses development 

The following section presents the derivation of the conceptual 
model and the associated hypotheses. Building on the findings from the 
literature and the insights from the expert interviews, a comprehensive 
theoretical explanatory model is designed that presents and conceptu
alizes relevant determinants of mHealth success. In line with the prin
ciples of a pragmatic multi-method approach, the context of mHealth 
required that a specific model be derived based on qualitative 
methodology. 

There are two basic approaches to user behavior in information 
systems research: The user attitude approach and the user satisfaction 
approach (Wixom & Todd, 2005). Both components are important ap
proaches and are interrelated. 

The original TAM by Davis, Bagozzi, and Warshaw (1989) assumes 
that a positive user attitude is the key determinant of actual usage. What 
exogenous factors influence users’ attitudes towards mHealth? In this 
regard, Hung and Jen (2012) state that: “Users of Mobile Health Man
agement Systems adopt the system voluntarily, and their attitudes are 
important” (Hung & Jen, 2012). In terms of the original TAM, there are 
two drivers that shape attitudes, perceived usefulness and perceived 
ease of use that are in turn influenced by other factors, what is also true 
in the mHealth context (Zhao et al., 2018). Considering previous 
research in the area, however, with regard to mHealth applications, 
attitudes are also influenced by positive or negative health-specific 
factors such as perceived disease threat or health awareness (Cho 
et al., 2014; Deng, 2013). In addition to the basic technology-related 
determinants of perceived usefulness and perceived ease of use, it can 
therefore be argued that health-specific factors (health awareness and 
disease threat) influence the general attitude of users towards the use of 
mHealth apps. Accordingly, it can be concluded that user attitudes in 
this context cannot be derived exclusively from the provided mHealth 
app, but rather from the user’s basic attitude towards their own health. 

While the TAM assumes that user attitudes are fundamentally shaped 
by technology, we now separate technology-related attitudes and use 
the term attitude to describe only general mHealth-related attitudes. 
Technology and specific app-related attitudes can also be investigated 
by examining satisfaction with the specific app and its characteristics. 
This differentiation is the result of the survey of users and experts in the 
field of mHealth and enables a clear delimitation. However, this dif
ferentiation deviates from the understanding of the original TAM, which 
uses the term user attitude to refer in particular to the attitude towards 
the specific technology. 

From the results of the survey of users and experts, a distinction can 
now be made between the two basic factors of general mHealth attitude 
and technology or app satisfaction. As already mentioned, two impor
tant factors that shape the basic attitude are health awareness and dis
ease threat (Deng, 2013). These two factors were considered particularly 
relevant by both the experts and the users. 

Despite the differentiation, it can be assumed that the user’s mHealth 
attitude also influences user satisfaction (Butt & Aftab, 2013; Lee, 2009; 
Sun, Tsai, Finger, Chen, & Yeh, 2008). This can be explained by the fact 
that people who attribute a significant role to health and thus have a 
positive attitude to mHealth are also generally more satisfied with a 
health-related app. 

Satisfaction with a specific health app is in turn determined by 
various factors. Several factors were presented in the interviews. In 
particular, the users confirmed the importance of personalization, 
interaction, the user interface (app design) and the social networking 
component. 
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While the intention to use an application can be considered as an 
initial step towards success of an mHealth app provider, we consider a 
more sustainable usage to be the eventual goal, which is why the 
construct continuous intention to use is the more important construct 
(Bhattacherjee, 2001; Bhattacherjee & Premkumar, 2004). In addition, 
(Hossain, 2016) and Akter, Ray et al. (2013) see satisfaction as a 
necessary prerequisite for the intention of users to use mHealth appli
cations continuously (continuance intention to use). Thus, this impact 
relation should be included in the conceptual model. 

Sun, Wang, Guo, and Peng (2013) argue that mHealth service pro
viders should carry out certain promotion strategies to obtain early 
adopters and then expand the consumer scale through the social influ
ence (e.g., word of mouth). Accordingly, the word of mouth, along with 
the continuance intention to use, is another endogenous factor for the 
success of mHealth applications. WoM describes the intention to share 
opinions about the products and services people consume (Gupta & 
Harris, 2010; Lee, Shi, Cheung, Lim, & Sia, 2011) and to research the 
companies that sell them. Hence, the conceptual model comprises the 
endogenous constructs of attitude, satisfaction, and continuance inten
tion to use as well as word of mouth. The intention of customers to 
continue using the app and their intention to recommend it (WoM) were 
confirmed by experts as fundamental success factors for mHealth apps. 

Fig. 1 below illustrates the model, which is explained in more detail 
in the following sections. The model graphically represents the degree of 
establishment of relationships to provide an immediate understanding 
of which paths have already been empirically investigated and which 
have not. 

4.1. Perceived disease threat 

At the beginning, we deduce and conceptualize the first health- 
specific factor perceived disease threat. The perceived health threat 
has its theoretical origin in the Health-Belief-Model (Rosenstock, 
Strecher, & Becker, 2013). In principle, the perceived health threat 
consists of the factor subjective vulnerability to a disease and the 
perceived severity level of a disease (Tarkang & Zotor, 2015). In 
contrast, Deng (2013) understands the perceived disease threat as a 
threat which includes perceived susceptibility and severity, which refers 
to one’s subjective perception of the risk of contracting a health con
dition and the seriousness of contracting an ailment or of leaving it 
untreated. According to his Health-Belief-Model, the stronger the 

perceived disease threat, the easier it would be for a person to take 
health-related actions. Furthermore, Deng (2013) argues that within a 
health setting the perceived disease threat is suggested to positively 
affect user attitude towards health-related applications. Based on these 
explanations, it can be anticipated that the exogenous health-specific 
success construct of the perceived disease threat has a positive influ
ence on the attitude of the user towards mHealth. Consequently, the 
exogenous health-specific success construct, the perceived disease 
threat, is to be included in the study model. Therefore, the following 
hypothesis is postulated: 

H1. The perceived health threat positively influences the user’s atti
tude towards mHealth. 

4.2. Health consciousness 

The second health-specific exogenous mHealth success factor is 
health consciousness. In contrast to the exogenous mHealth success 
factor perceived disease threat, health consciousness does not focus on 
the threat of a possible illness, but on self-motivation (Cho et al., 2014). 
It can therefore be assumed that users with a high health consciousness 
spend more time searching for health-specific information than users 
with a comparatively low health consciousness (Cho, Lee, Kim, & Park, 
2015). In this context Cho et al. (2014) state: “People with higher levels 
of health consciousness are more likely to have healthy habits, spend 
more time on exercise and healthy activities, actively gather health in
formation from various sources, and avoid unhealthy situations” (Cho 
et al., 2014, p. 2). Regarding our study, it therefore seems reasonable to 
include health consciousness in the research model. The following hy
pothesis should be formulated for the study: 

H2. Health consciousness positively influences the user’s attitude to
wards mHealth. 

4.3. Personalization 

Personalization possibility of the mHealth App was identified as the 
first mobile-specific exogenous factor. With regard to the definition of 
the exogenous success construct personalization, the definition of Fan 
and Poole (2006) can be used. Fan and Poole (2006) define personali
zation as: „a process that changes the functionality, interface, informa
tion access and content, or distinctiveness of a system to increase its 

Fig. 1. mHealth Model.  
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personal relevance to an individual or a category of individuals “(Fan & 
Poole, 2006). As each mHealth user has different individual needs, the 
possibility of adjusting the mHealth service to the individual preferences 
and needs of the users is a critical success factor of mHealth. In this 
context, Mohr et al. (2014) cite the following example for a personali
zation of an mHealth application: “the content of information may be 
tailored to fit the user’s needs and capabilities by altering language or 
providing examples that are more likely to be relevant to the user 
“(Mohr et al., 2014). In addition, Guo et al. (2016), in their 
quantitative-empirical study, highlight the importance of personaliza
tion for adjusting the mHealth application to the specific needs and re
quirements of mHealth users: “in the mHealth context, personalization 
can thus be defined as the provision of appropriate health services for 
specific health conditions and diseases to consumers via mobile devices” 
(Guo et al., 2016). With regard to the cause effect relationship between 
personalization and user satisfaction, there are indications in the liter
ature that suggest a positive influence of personalization on user satis
faction. Park (2014), for example, states: “personalization increases 
satisfaction” (Park, 2014). Accordingly, the exogenous success construct 
of personalization represents a relevant and significant influencing 
factor for user satisfaction of mHealth applications. Against this back
ground, personalization is to be included in our research model. 
Therefore, the following hypothesis is formulated: 

H3. Personalization positively influences the user satisfaction of 
mHealth services. 

4.4. Interaction 

Similarly to personalization, previous research has proposed inter
action as a second relevant mobile-specific factor in the context of 
mHealth. Wang and Chen (2016) understand interaction as the inter
active relationship with service providers, including the most used 
positioning and navigating functions (Wang & Chen, 2016). Thus, 
interaction describes the possibility of the app to interact with the user 
or to give feedback. This includes in particular prompt input and the 
corresponding feedback. The feedback can range from a simple confir
mation by a vibration of the smartphone to animated effects on the 
display but also reminder messages on the home screen, e.g. in case of 
longer inactivity, are part of the interactive elements. In this way, 
interaction is the ability of a technology to use a bidirectional way of 
communication providing a virtual “personal trainer” who takes care of 
users (Dicianno et al., 2015). Thus, most m-Health services are highly 
interactive, enabling a meaningful collaboration of the parties, and thus 
being crucial for user satisfaction (Hossain, 2016; Wang & Chen, 2016). 
Due to the meaningful interaction between the mHealth app and the 
user an influence of the exogenous construct of interaction on user 
satisfaction can be anticipated. Therefore, the inclusion of interaction in 
the conceptual model is recommended. Based on this execution, the 
following hypothesis can be postulated: 

H4. Interaction positively influences the user satisfaction of mHealth. 

4.5. Mobile app design 

Mobile app design or interface design is the appealing, comprehen
sible, and logical design of the user interface. Mobile app design is 
omnipresent at any time of use. Therefore, it is of particular importance 
for the user that the app is appealing, comprehensible and logically 
structured. In the mHealth literature Tang et al. (2015) emphasize the 
importance of mobile app design and provide recommendations for the 
designers of health tips and especially for the design of mHealth appli
cations. Designers should consider the importance of user interface 
design as it determines the functionality, and consequently, usability of 
mHealth applications (Tang et al., 2015). Furthermore, Lee and Chuang 
(2009) mention the importance of mobile app design for user satisfac
tion with mobile devices: “an interface is often the first point of contact. 

It is therefore important that a good image is presented, as users will 
form their impressions based on this initial information. Numerous 
studies have assessed such factors as display formats, colors, and graphs 
versus tables and how these factors affect customer satisfaction” (Lee & 
Chuang, 2009). The explanations have shown that the design represents 
an important mobile-specific success factor for mHealth. In particular, 
the ubiquitous and inevitable nature of mobile app design recommends 
the inclusion of the exogenous success construct of mobile app design in 
the research model. The explanations have shown that a professionally 
designed mobile app design can have a positive influence on user 
satisfaction. Therefore, the following hypothesis should be formulated 
for the research model: 

H5. A well-perceived mobile app design positively influences mHealth 
user satisfaction. 

4.6. Social networking 

The construct of social networking is understood as giving users the 
opportunity to establish contacts and networks with other users. For this 
purpose, requests for friendship can be sent and events can be shared 
with other members. Some mHealth apps allow users to post results and 
information on social media networks such as Facebook or Instagram. In 
addition, social networking enables the user to interact with other users 
on health-specific topics via mobile devices. Regarding the importance 
of social networking for improving health, Luxton, McCann, Bush, 
Mishkind, and Reger (2011) argue that: “social support is a frequently 
targeted area in clinical practice and social networking via the Internet 
is recognised for its potential to provide new opportunities for social 
engagement and connection. […] several empirical studies have 
demonstrated the benefits of social networking sites for mental health 
and well-being […] and smartphones increase opportunities for social 
networking by making social media sites more accessible” (Luxton et al., 
2011). Hence, social networking can be seen as a motivating factor for 
the user to use the mHealth app more intensively and thus lead to more 
satisfaction (Borrelli & Ritterband, 2015; Luxton et al., 2011). The 
following hypothesis should therefore be formulated for the study 
model: 

H6. Social networking positively influences the user satisfaction of 
mHealth. 

4.7. Attitude towards mHealth 

The factor user attitude towards mHealth is based on the technology 
acceptance model (Davis et al., 1989). Attitude refers to an individual’s 
positive or negative feelings towards something (Deng, 2013). Hence, 
the user attitude towards mHealth refers to a user’s positive or negative 
feelings about mHealth applications. In respect of mHealth applications, 
these feelings are caused or influenced positively or negatively by 
health-specific factors such as perceived disease threat or health con
sciousness (Deng, 2013; Park, 2014). 

The literature contains numerous studies that examine the influence 
of user attitude on user satisfaction. In a qualitative-empirical study Lee 
(2009) showed a direct, positive influence of attitude on satisfaction 
(Lee, 2009). The qualitative-empirical study of Butt and Aftab (2013) 
also showed a positive influence of attitude on satisfaction (Butt & Aftab, 
2013). Overall, attitude describes psychological tendencies expressed 
through positive or negative evaluations. Hence, attitude is an effective 
predictor of user satisfaction (Lee, 2009). Therefore, the user attitude 
towards mHealth is to be included in the research model. For this pur
pose, the following hypothesis is formulated: 

H7. A positive attitude towards mHealth increases the satisfaction of 
mHealth users. 

Furthermore, a positive influence on the user behavior towards 
mHealth Apps can also be assumed by a positive attitude towards 

S. Birkmeyer et al.                                                                                                                                                                                                                              



International Journal of Information Management 59 (2021) 102351

7

mHealth (Deng, 2013; Hung & Jen, 2012). Research on user attitudes 
towards information technologies has established continuance intention 
to use as a relevant measure of success. With regard to the significance of 
user attitudes for continuance intention to use, Bhattacherjee and Pre
mkumar (2004) state that attitudes are immediate antecedents of 
continuance intention (Bhattacherjee & Premkumar, 2004). On the basis 
of these explanations, it can be anticipated that positive user attitudes 
towards mHealth will not only have a positive influence on user satis
faction but will also have a positive influence on the mHealth user’s 
continuance intention to use mHealth. Therefore, the following hy
pothesis should be formulated for the research model: 

H8. A positive attitude towards mHealth will increase the continuation 
intention to use mHealth. 

4.8. User satisfaction 

In this investigation, user satisfaction is assumed to be the key factor 
for mHealth success. In the context of mHealth, the quantitative 
empirical studies of Akter et al. (2010), Akter, D’Ambra et al. (2013), 
Akter, Ray et al. (2013) and Hossain (2016) take up the endogenous 
construct of user satisfaction to measure mHealth success. In all these 
investigations, the theoretical leading concept is the IS Success Model by 
DeLone and McLean (1992), which theoretically justifies the construct 
of user satisfaction. Hossain (2016) attributes great importance to 
satisfaction and cites it as the following: „STF [Satisfaction] is one of the 
two most dominating research streams in IS and is defined as “the extent 
to which users believe the IS available to them meets their information 
requirements […]. However, over the period, the definition of STF en
compasses more perspectives (than “information” only) including users’ 
evaluation of their overall experience with the system” (Hossain, 2016). 
Accordingly, user satisfaction is a decisive factor for mHealth success. 
Hossain (2016) sees user satisfaction as a prerequisite for the intention 
of users to continuously use mHealth applications. A similar argumen
tation can also be found in Akter, Ray et al. (2013). To this end, Akter, 
Ray et al. (2013) cite the following regarding the relationship between 
satisfaction and continuance intention to use of mHealth: “satisfaction 
leads to continuance intentions […]. Satisfactory experiences with a 
behavior are a key condition to continuance intentions as they increase 
one’s tendency to repeat the same course of action again and again. In 
the IS context, electronic service consumption offers a good illustration 
of the close relationship between satisfaction and continuance in
tentions” (Akter, Ray et al., 2013). Regarding the relationship between 
user satisfaction and continuance intention to use mHealth, the 
following hypothesis should be postulated: 

H9. The user satisfaction of mHealth positively influences the 
continuance intention to use mHealth. 

The literature contains numerous studies that empirically substan
tiate the importance of user satisfaction for word of mouth. In this 
context, Palka et al. (2009) argue: “satisfaction plays a critical role in 
studies of WOM [word of mouth] behavior as it affects individual mo
tivations to recommend products or services “(Palka et al., 2009). Thus, 
the explanations have shown that both a positive influence on the 
continuance intention to use mHealth and a positive influence on the 
word of mouth of mHealth users can be anticipated from user satisfac
tion. Regarding the relationship between user satisfaction and the word 
of mouth of mHealth users, the following hypothesis should be 
postulated: 

H10. The user satisfaction of mHealth positively influences the word 
of mouth of mHealth users. 

4.9. Continuance intention to use 

The continuance intention to use represents another endogenous 
construct for mHealth success. In the relevant mHealth literature, 

several quantitative empirical studies use continuance intention to use 
to measure the success of mHealth. For example, Akter et al. (2010), 
Akter, D’Ambra, and Ray (2011), Akter, Ray et al. (2013) and Hossain 
(2016) use continuance intention to use as an endogenous construct for 
measuring mHealth success. In principle, continuance intention to use 
describes the willingness of a user to use mHealth applications in the 
future. In the context of mHealth, Akter et al. (2010) define continuance 
intention to use as: “behavioral patterns reflecting continued use of a 
particular IS [information system]. It is also defined as a usage stage 
when IS use transcends conscious behavior and becomes part of normal 
routine activity” (Akter et al., 2010). Accordingly, the continuance 
intention to use can be described as a central construct of mHealth 
success, since it describes the sustainable use of the mHealth App by the 
user. With regard to the importance of continuance intention to use for 
the success of an information system, Bhattacherjee (2001) states: 
“long-term viability of an IS and its eventual success depend on its 
continued use rather than first-time use” (Bhattacherjee, 2001). Thus, it 
can be assumed that users’ continuance intention to use mHealth also 
has a positive effect on their word of mouth. With regard to the cause 
effect relationship between the continuance intention to use and word of 
mouth, Li and Liu (2011) state that continuance intention to use an IS is 
always regarded as a dimension of loyalty in IS domain. If IS users intend 
to continue using mobile services, it means they have perceived that 
they have received great value in their e-service encounters. They are 
motivated to use mobile services again and may promote these mobile 
services to others by WoM behavior. On the basis of these explanations, 
it can be anticipated that the continuance intention to use has a positive 
influence on the word of mouth of mHealth users. Therefore, this impact 
relationship should be included in the research model. The following 
hypothesis should be postulated for this purpose: 

H11. The continuance intention to use mHealth positively influences 
the word of mouth of mHealth users. 

4.10. Word of mouth 

As the last endogenous factor for the research model, word of mouth 
has been identified. The word-of-mouth intention describes a user’s 
intention to recommend the mHealth app to other persons, e.g. family 
members, friends or acquaintances, or to advise against its use. The 
diffusion of an innovation and its establishment on the market depends 
on various factors, which is researched intensively in respective litera
ture on innovation diffusion. The spreading of service innovations such 
as mobile health applications is often expensive and difficult due to 
specific customer cohort. Therefore, WoM has such an importance 
concerning the successful introduction of health innovations. The peer 
recommendation of new services plays a pivotal role as few other 
communication channels are available. In the scientific literature, user 
satisfaction is regarded as a prerequisite for a user to recommend an 
mHealth application (Palka et al., 2009). In addition, the scientific 
literature also attributes great importance to users’ continuance inten
tion to use for their word of mouth. As an example of the importance of a 
user’s word of mouth in attracting new users, Nelson (2017) states that 
the mHealth application MyFitnessPal grew to over 100 million users 
without paid marketing because people who used it were very satisfied 
and recommended it (Nelson, 2017). 

The rapid growth of online communication through social media, 
websites, blogs, etc., has increased academic interest in word of mouth 
(WoM), as it influences both businesses and consumers and has become 
one of the most influential information sources for decision-making. And 
yet word of mouth is one of the oldest ways of conveying information 
(Dellarocas, 2003), and it has been defined in many ways. One of the 
earliest definitions was put forward by Katz and Lazarsfeld (1966), who 
described it as the exchanging of marketing information between con
sumers in such a way that it plays a fundamental role in shaping their 
behavior and in changing attitudes toward products and services. Other 
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authors (e.g., Arndt, 1967) have suggested that WoM is a 
person-to-person communication tool, between a communicator and a 
receiver, who perceives the information received about a brand, prod
uct, or service as non-commercial. WoM is widely regarded as one of the 
most influential factors affecting consumer behavior and consequently 
one of the most important information sources in consumers’ buying 
decisions and intended behavior (Lee & Youn, 2009). Users generally 
trust other consumers more than sellers. As a result, WOM can influence 
many receivers and is viewed as a consumer-dominated marketing 
channel in which the senders are independent of the market, which 
lends them credibility (Brown, Broderick, & Lee, 2007). 

Hence, it can be assumed that the user’s word of mouth is a decisive 
factor for mHealth success. Thus, mHealth users’ word of mouth should 
be included in the research model as the final construct for mHealth 
success. 

5. Empirical examination 

5.1. Method and data 

In the following, we examine the hypotheses of the research model. 
Thereby, the latent variables of this study were measured using multiple 
item scales that have been successfully tested in previous research (see 
Table 4). In respect to research models with latent variables and their 
complex interrelations, structural equation modeling has been consid
ered an adequate method to achieve suitable results in the field of IS 
research (Chin, Peterson, & Brown, 2014; Hair, Hult, Ringle, & Sarstedt, 
2017). 

We used the internet community forum of one of the largest mHealth 
apps "MyFitnessPal", as it has been proven to have a high activity of user 
exchange and offers access to active mHealth users. MyFitnessPal is the 
second most successful mHealth app worldwide after Fitbit. It has 19 
million active monthly users (Verto, 2018) and was acquired by the 
large American sports equipment company Under Amour in 2015. We 
posted a link of our survey on the forum and offered an incentive to 
participate in the survey: Amazon vouchers were raffled among all 
participants. Data collection in the “MyFitnessPal” community extended 
from mid-April to the end of August 2018, during which 263 fully 
completed questionnaires were collected. 

These questionnaires were then checked for possible outliers, since 
for a better multivariate normal distribution in scientific literature the 
elimination of outliers within the sample based on Mahalanobis dis
tances is recommended. By calculating the Mahalanobis distances 
eleven outliers could be identified which had to be excluded from 
further analysis. On closer inspection of the eliminated questionnaires, it 
was found that they had a noticeably short completion time compared to 
other questionnaires, so that it could be assumed that these participants 
were only interested in taking part in the competition. 

After all a return of 249 valid and completed questionnaires could be 
achieved. In terms of methodological requirements, Chin and Newsted 
(1999) demand a sample larger than 200 to obtain statistically robust 
results (Chin & Newsted, 1999), which is the case in this research. 

Since there is no database available for the specific mHealth app 
"MyFitnessPal" that lists all users of the app, this study must work with a 
partial survey or a sample selection. For this purpose, the sample se
lection for this investigation is determined by a random, multi-stage 
cluster selection. To avoid the risk of sample bias (“Selection Bias” or 
“Sampling Bias”), the characteristics of the sample are compared with 
the characteristics of the population. 

The introductory first part of the online questionnaire contains 
questions about the individual characteristics of the respondents. For 
this purpose, age and gender were asked in detail. In addition, the 
participants were asked about their usage intensity of the mobile 
Internet and the mHealth app. 

Regarding the distribution of the genders, it can be stated that 70.6 
percent of the respondents were women and 29.4 percent men. In 

principle, this distribution is not unusual for mHealth apps, since they, 
like other health prevention measures, are used by women more than 
average. This distribution also almost coincides with other surveys on 
demography conducted by “MyFitnessPal”. In the survey by Verto 
(2018), the gender distribution was 74 percent women to 26 percent 
men. 

A Chi-square homogeneity test was performed to support represen
tativeness. The Chi-square homogeneity test yielded a value of 0.399 
with degrees of freedom of 1, which is far below the 90 % quantile, 
which has a value of 2.71. It can therefore be stated that there is no 
statistically significant difference between the sample of this survey and 
the population of all "MyFitnessPal" users. Thus, the sample of this 
survey can be considered representative with regard to the gender 
distribution. 

This can be compared to a convenience sample (Bhattacherjee, 2012, 
p. 69), a standard methodological approach in comparable cases (Burns 
& Bush, 2014; Christensen, Johnson, & Turner, 2014). Representative
ness is almost impossible to achieve due to the problem of defining and 
finding data on the total population of mHealth users. To the best of our 
knowledge there is no other data on users available and thus it is difficult 
to test representativeness any further. 

Regarding the intensity of use of the mHealth app, we asked how 
many hours per week the app “MyFitnessPal” is used. The results of the 
descriptive statistics show that 19.8 percent of the respondents use the 
app less than one hour per week. Most users, namely 52.8 percent, use 
the mHealth app for one to two hours per week. An intensity of use of 
three to five hours per week is shown by 21.8 percent of the respondents. 
The mHealth app "MyFitnessPal" is used for more than five hours a week 
by 5.6 percent of respondents. 

Considering the characteristics of the app it can be anticipated that – 
despite the wide range of mHealth apps available, many users of 
mHealth apps have chosen “MyFitnessPal”, which unlike Fitbit is not 
preinstalled on new smartphones. With regard to the research questions 
of this study, the community of the mHealth app “MyFitnessPal” was 
considered an appropriate setting for the survey. 

Our study uses a 7-point Likert scale ranging from “1” strongly 
disagree to “7” strongly agree. 

The descriptive statistics show that only 2.4 % of respondents are 
younger than 18 years. 19.7 % are between the age of 18 years and 24 
years. Furthermore, 40.2 % are between the age of 25 years and 34 years 
and 20.5 % are between the age of 35 years and 44 years and 11.2 % are 
between the age of 45 years and 54 years and only 6.0 % are older than 
55 years. Only 2.4 % of respondents use mobile Internet less than 1 h per 
week. Furthermore, 21.3 % use mobile Internet between 2 and 4 h per 
week, 28.5 % use mobile Internet between 5 and 10 h per week and 47.8 
% of respondents use mobile Internet more than 10 h per week. 

With regard to validity and reliability of the results, we tested for 
systematic biases during and after the data collection as recommended 
by methodical literature (e.g. Chang, van Witteloostuijn, & Eden, 2010; 
Groves, 2004; MacKenzie, Podsakoff, & Jarvis, 2005; Podsakoff, 
MacKenzie, Lee, & Podsakoff, 2003). Due to the application of the 
specific study design regarding method and sampling, we focus on two 
potential biases: the nonresponse bias and common method bias. The 
non-response bias may occur due to a lack of information of the pop
ulation’s non-responding test persons (Ruxton, 2006). In this context, 
we used an established approach that compares the earliest-responding 
survey participants with the latest-responding participants. The former 
are supposed to represent the responding and the latter the 
non-responding participants (Armstrong & Overton, 1977). In terms of 
the respective non-response bias test, it is assumed that the 
latest-responding participants are most similar to the non-respondents 
(Kanuk & Berenson, 1975). Therefore, we evaluated a potential exis
tence of non-response bias by comparing early and late respondents. 
Thus, we conducted a Mann–Whitney-U-Test (Mann & Whitney, 1947; 
Ruxton, 2006). As a result, it could be shown that only slightly under 10 
% of the indicators of the study showed a significant difference between 
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the early respondents and the late respondents at the 5 % significance 
level. Thus, a significant influence of a non-response bias can be ruled 
out. 

The second check for bias refers to the issue of common method. For 
the validation of data reliability, the potential influence of a common 
method bias was therefore analyzed. This type of bias does not relate to 
the data itself, but primarily to the survey method used. In this regard, 
Podsakoff and Organ (1986) explain that distortions may occur when 
the indicators of the exogenous and endogenous construct are assessed 
simultaneously by one and the same source/person: “Because both 
measures come from the same source, defect in that source contaminates 
both measures presumably in the same fashion and in the same direc
tion” (Podsakoff & Organ, 1986, p. 533). Against this background, the 
calculated correlations between the exogenous and endogenous con
structs may not be based on their actual relationship, but on the meth
odology, they share i.e., on the common method. 

In addition to the precautionary measures taken to prevent distor
tions in terms of a common method bias, a statistical test was carried out 
for the subsequent verification of such a bias effect. In this context, the 
Harman Single-Factor Test (Harman, 1965, 1976) is a method in 
empirical research in which all indicators contained in the research 
model are examined as part of an exploratory factor analysis. In general, 
the result of this test indicates the rejection of a common-method bias if, 
and only if, several factors are extracted rather than a single factor, 
which explains much of the covariance between the variables (Chang 
et al., 2010). The evaluation of the test for the present study suggests 
that the existence of a common-method bias cannot be demonstrated 
since none of the extracted factors account for over 50 % of the total 
variance. Consequently, the distortion may be discarded in the sense of a 
common method bias. 

6. Results 

In the following, we present the results of our analysis. First, we can 
assume that the analysis of the individual measurement models shows 
reliable and valid indicators. Table 2 shows the inter-item correlations, 
which we used for our exploratory factor analysis for all exogenous 
success factors. 

Moreover, all constructs show acceptable levels as presented in 
Table 3. After verifying the measurement models, we tested the 
discriminant validity by using the Fornell–Larcker criterion. The For
nell–Larcker criterion states that discriminant validity can be assumed if 
the average variance extracted of a construct is higher than any squared 
correlation with another construct (Fornell & Larcker, 1981). All exog
enous factors satisfy the Fornell–Larcker criterion as stated in Table 3. 

In addition, the results of the research model show an adequate fit 
with regard to the global quality levels, since the fit indices (CFI, GFI ^, 
AGFI ^, TLI and RMSEA) correspond with the values which are recom
mended in the scientific literature. More precisely, all values 
(CFI = 0.926; GFI^ = 0.992; TLI = 0.922; AGFI^ = 0.991) are above 0.9 
which is the recommended value in the scientific literature (Bagozzi & 
Yi, 2012; Bollen & Curran, 2006; Hu & Bentler, 1999). Additionally, the 
RMSEA with a value of 0.064 is clearly below the critical criterion of 0.1 
which is recommended by Hu and Bentler (1999). In addition, the entire 
research model is statistically significant and the antecedents proposed 
together explain more than 0,647 % (R2 = 0.647) of the central endog
enous variable user satisfaction of mHealth, which is regarded as a 
nearly substantial result according to methodological research (Chin, 
1998). 

Besides the global quality levels, we have examined the structural 
relationships of the structural model. Ten of eleven path relationships 
show high statistical significance. One path relationship (social 

Table 2 
Inter-Item Correlations.  

Extraction method: Main axis factor analysis. 
Rotation method: Varimax with Kaiser normalization. 
Kaiser-Meyer-Olkin criterion: 0.892. 
Cumulative variance of factors: 79.0.90 %. 
The grey shadow indicates that the factor loadings of the individual items load most strongly on the corresponding construct. 
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networking and user satisfaction) shows moderate statistical signifi
cance. To sum up, the health-specific factors (perceived disease threat 
and health consciousness) have a substantial positive influence on user’s 
attitude towards mHealth. In addition, user’s attitude towards mHealth 
has a high positive influence on user satisfaction and continuance 
intention to use. Furthermore, the four mobile-specific factors (person
alization, interaction, mobile app design and social networking) have a 
significant positive influence on user satisfaction. Regarding the success 
factors of mHealth our results show potent relationships between the 
endogenous factors. Especially user satisfaction has a significantly high 
positive influence on continuance intention to use and word of mouth. 
Ultimately, it can be said that also continuance intention to use has a 
significantly high positive influence on word of mouth. In the following, 
Fig. 2 shows the above-described results. 

7. Discussion 

This study investigates from the user perspective the in
terdependencies of the factors that determine mHealth acceptance in 
order to provide useful implications for research and practice. The 
qualitatively derived structural model is designed based on findings 
from the scientific literature, a qualitative content analysis of available 
mHealth applications, but mainly on user and expert interviews. In 
summary, the structural model shows that all eleven proposed hypoth
eses are supported, and the exogenous and endogenous factors show 
significant positive correlations. 

The first identified core factor for mHealth success is the user’s 
general mHealth attitude, which we define as a general feeling towards 
mHealth rather than a feeling towards the specific mHealth app. The 
studies by Cho et al. (2014) and Park (2014) related the two factors of 
health threat and health consciousness to a user’s attitude. As far as we 
know, the present study is the first to empirically investigate the extent 
to which the combination of the two factors determine a general 
mHealth attitude. 

Satisfaction was identified as the second core factor for mHealth 
success. Despite the differences in the models, this central position of the 
satisfaction factor is in line with studies by Hossain (2016), Cianflone 
et al. (2018) and Akter, D’Ambra et al. (2013). The general mHealth 
attitude component significantly shapes satisfaction with the app. 
Additional to users mHealth attitude, mobile-specific exogenous factors 
play a noteworthy role in the user satisfaction of mHealth apps. The 
design of the mobile app has a strong positive significant influence on 
user satisfaction. This is not surprising, as the user interface is what 
defines the product for users. Therefore, it is important for the user that 
the app is well designed and intuitive. This result is in line with the 
findings in the banking sector of Lee and Chuang (2009). Moreover, the 
interaction of the app has a strong positive impact on user satisfaction. 
This finding is in line with the results of research on mobile apps of 
Wang and Chen (2016). 

In contrast to app design, interaction and personalization, social 
networking shows only a moderately significant influence on user 
satisfaction. Social networking enables the user to communicate with 
other users about health-related topics via mobile devices. In the age of 
social media, it is not surprising that social networking has a significant 
positive impact on user satisfaction. The comparatively low influence of 
the determinant social networking shows that users attach less impor
tance to this aspect. 

Regarding the endogenous success factors of mHealth, our results 
show that user satisfaction has a strong positive influence on Continu
ance Intention to Use. This result is in line with the findings of Akter, Ray 
et al. (2013). It can be concluded that satisfied users will continue to use 
the mHealth app. Furthermore, satisfied users will engage in positive 
word of mouth. 

7.1. Theoretical contributions 

The derived model differs fundamentally from conventional model 
theories such as the TAM, the UTAUT or the IS-Success Model. The most 
obvious difference lies in the definition of the construct mHealth atti
tude. The present study describes the construct attitude towards 
mHealth as a rather general mHealth-related attitude and is not refer
ring to the attitude towards the specific app. The original TAM by Davis 
et al. (1989) assumes that a positive user attitude is the central deter
minant of actual use. In terms of the original TAM, there are two drivers 
that shape attitudes, perceived usefulness, and perceived ease of use, 
which in turn are influenced by other factors. These determinants have 
also been found relevant in the mHealth literature (Zhao et al., 2018). 

However, in addition to these basic technology-related determinants, 
health-specific factors can also be expected to influence users’ overall 
attitudes toward using mHealth apps (Cho et al., 2014; Deng, 2013). 
Accordingly, user attitudes cannot be derived exclusively from the 
mHealth app provided, but additionally from the user’s basic attitude 
toward his or her own health. As a result, in addition to the 
technology-related aspects (usefulness and ease of use), one could sim
ply include the health-consciousness-related factors. However, such an 
approach would overlap with examining the construct of satisfaction 
with the app and the potential influence of different characteristics. 

While the TAM assumes that users’ attitudes are fundamentally 
shaped by the specific technology, we now separate technology-related 
attitudes and use the term attitude only for basic mHealth-related atti
tudes. Technology- and app-related attitudes are examined by exam
ining satisfaction and its determinants. This differentiation is the result 
of the survey of users and experts in the field of mHealth and allows a 
clear distinction. However, this differentiation deviates from the un
derstanding of the original TAM, which uses the term user attitude to 
mean, in particular, the attitude toward the specific technology. 

Against this background, the model consisting of the two central 
units attitude and satisfaction is clearly distinguishable from 

Table 3 
Fornell-Larcker.  

The grey numbers indicate that they are larger than all the numbers below them. 
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conventional model theories. This approach is a fundamental contri
bution that also stands up to empirical scrutiny. However, the coefficient 
of determination for our conceptualization of the construct user attitude 
shows that it is less clearly shaped by its two determinants than the 
construct satisfaction by its four determinants. 

7.2. Implications for practice 

The derived model is also important in practical applications, as it 

explains empirically tested relationships that can also be the basis for 
business decisions. The four endogenous variables (user attitude, satis
faction, continuance intention to use, WoM) can be important success 
factors for the introduction and operation of health applications. 
Knowing the drivers of these success factors helps companies allocate 
their resources accordingly. 

In the context of the model, the construct user attitude is determined 
by fundamental health factors. However, it is evident that a compara
tively low R2 suggests further determinants. For companies, basic health 

Table 4 
Items.  

Factor Indicators ITK- 
corr. 

Factor 
load. 

Cronb. 
A 

Expl. 
var. 

Factors 
extr. 

Items 
elimin. 

References 

Perceived disease 
threat 

I find that I can fall ill easier than others. 0.712 0.724 

0.823 
65,661 
% 1 3 Deng (2013) 

I find that I have to put more effort into keeping good 
health/fitness than others. 0.726 0.738 

I am afraid that my health may deteriorate with age. 0.688 0.702 
I think that the mHealth app can help me to prevent 
future diseases. 

0.498 0.462 

Health 
consciousness 

I take much effort to keep a good level of fitness. 0.865 0.926 

0.930 82,802 
% 

1 2 , Cho et al. (2015) It is important to me to have good fitness. 0.848 0.916 
Physical fitness is very important in my life. 0.883 0.937 
All in all, I have a great health consciousness. 0.759 0.858 

Personalization 

The mHealth app offers me the possibility to configure 
the app according to my personal preferences (e.g. 
deactivation of pop-up messages). 

0.750 0.855 

0.919 82,224 
% 

1 2 Guo et al. (2016) I have no effort to customize the mHealth app to my 
needs. 

0.835 0.912, 

The mHealth app is tailored to my needs. 0.846 0.922 
I think that the mHealth-app is configured according to 
my wishes and my individual needs. 0.872 0.937 

Interaction 

For me, the mHealth app is like an interactive "personal 
trainer" who supports me. 0.547 0.725 

0.843 68,748 
% 

1 2 Lee, Moon, Kim, and Yi 
(2015) 

The mHealth app offers interactive interfaces with 
communication functions (e.g. symbols, pictures or 
videos). 

0.592 0.763 

When I interact with the mHealth app, I can get 
feedback immediately. 

0.781 0.899 

All in all, I think mHealth app is very interactive 0.812 0.914 

Mobile app design 

The interface of the mHealth app is professionally 
designed. 0.796 0.889 

0.892 
75,768 
% 

1 2 Guo et al. (2016) 
The interface of the mHealth app is appealing. 0.769 0.874 
The contents (e.g. the text) of the mHealth app are easy 
to read. 

0.723 0.843 

The mHealth app is logically structured and designed. 0.770 0.875 

Social networking 

The mHealth app allows me to share with other users. 0.900 0.944 

0.967 
91,195 
% 1 2 

Pesamaa, Shoham, 
Khan, & Muhammad 
(2015) 

The app allows me to share content with others. 0.938 0.966 
The app allows me to make friends with other users. 0.904 0.946 
All in all, the app allows me to network with others. 0.934 0.963 

Attitude towards 
mHealth 

Using a health app is a good idea for my personal 
health/fitness management. 

0.854 0.927 

0.923 
82,284 
% 1 2 Deng (2013) 

Using a mobile health application is a wise idea for my 
personal health/fitness management. 

0.878 0.939 

I find the use of a health app valuable for my personal 
health/fitness management. 0.862 0.929 

All in all, I have a positive attitude towards health apps. 0.719 0.830 

User satisfaction 

The use of the mHealth app gives me pleasure. 0.706 0.819 

0.924 
82,858 
% 1 2 Akter et al. (2010), 

I am satisfied with the functions of the mHealth app. 0.871 0.935 
I am satisfied with the range of services offered by the 
mHealth app. 

0.870 0.939 

All in all, I am satisfied with the mHealth-app. 0.883 0.943 

Word of mouth 

I would recommend the mHealth app to my friends or 
acquaintances. 0.714 0.844 

0.924 
77,149 
% 1 2 

Shaikh and Karjaluoto 
(2016) 

I share my experiences with the mHealth app. 0.706 0.828 
I would recommend the mHealth app for healthcare. 0.785 0.889 
All in all, I think I would recommend the mHealth app to 
my friends 

0.887 0.947 

Continuance 
Intention to use 

It is very likely that I will continue to use the mHealth 
app in the future. 

0.714 0.844 

0.924 77,149 
% 

1 2 Akter (2013) 
I am willing to continue using the mHealth app in the 
future. 0.706 0.828 

I would recommend the mHealth app for healthcare. 0.785 0.889 
All in all, I think I would recommend the mHealth app to 
my friends 

0.887 0.947  
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factors such as health awareness and a high sensitivity to threats cannot 
be directly influenced. However, it can be deduced from this that 
changes in perception, for example as a result of a pandemic, certainly 
influence the success of mHealth offerings. 

Unlike basic health awareness, satisfaction can certainly be changed 
by working on the given determinants. The model shows, for example, 
that the social media factor is less relevant for user satisfaction than the 
factors personalization, interaction, and design. Looking at the 
comparatively high R2 of the satisfaction construct, it can be concluded 
that the four exogenous factors strongly explain user satisfaction. 

In addition to the study’s interesting results from a business 
perspective, the study creates a general understanding of the relation
ships between mHealth acceptance and success. Especially in times of 
the global SARS-CoV 2 or COVID-19 pandemic, mHealth applications 
have gained a special importance. They are seen as one of the solutions 
for better early indication. At the same time, different countries have 
been working separately on public health apps, noting that one of the 
challenges is public acceptance for their use. Against this background, 
identifying the key drivers of mHealth apps, as achieved in this study, is 
of particular importance. 

As an interim conclusion, mHealth practitioners should consider the 
confirmed antecedents of personalization, interaction, mobile app 
design, and social networking as a whole to assess the achievement of 
user satisfaction, because user satisfaction leads to continued intent to 
use and word of mouth. 

7.3. Limitations and future research direction 

Despite the careful conceptual and methodological design of the 
study, it also comes with some limitations. First, we only surveyed 
German mHealth users of a specific mHealth community in our study. 
This entails a possible selection bias. Future research should therefore 
extend the study to other communities, countries, cultural backgrounds, 
and nationalities. Second, because our study examines only a specific 
period, we encourage researchers to conduct multiyear and replication 
studies to approach generalization of our findings. Third, future research 
should focus on other mHealth services such as wearables or smart
watches. In addition, future research should also address privacy and 
data security in the mHealth context. There is serious criticism of the use 
of personal data for a central assessment of citizens, which also plays an 

important role in the context of mHealth, as mHealth applications allow 
detailed citizen profiles to be created based on location-based data 
(Langer, 2020; Kurtz, Wirtz, & Langer, 2021). Despite these specific 
limitations, the literature still lacks research on other factors that 
determine mHealth adoption, such as privacy concerns, opaque mHealth 
business models, and location-based services. Future studies should 
address these concerns. Furthermore, the model only considers direct 
effects between factors but does not examine possible moderating ef
fects. Future research should address possible boundary conditions for 
the relationships. 

8. Conclusions 

Based on a multimethod approach and with reference to findings 
from previous research, an analysis of actual mHealth offerings and, not 
least, extensive interviews with users and experts, the present study has 
developed a structural model that in many respects does not correspond 
to conventional theory. 

This difference is due to the attempt to view attitude as a funda
mental health attitude and not as a product-related attitude. This is the 
only way to clearly differentiate the construct of satisfaction, which 
deals with the product and its features. 

In terms of theory, the present study thus provides a conceptual 
framework that requires further theoretical elaboration and empirical 
testing. Yet, the derived structural model has already withstood a first 
empirical test based on a survey of German mHealth app users. The 
specific context as well as broad limitations of the study provide a rough 
framework for future research. 
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