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Abstract 

Background:  Mobile applications (apps) have started to be used for workplace health promotion (WHP). However, 
the factors that lead to the usage of apps in the workplace from the end-user perspective remain unclear.

Methods:  To investigate the research gap, the study evaluates a model for the adoption of WHP apps by combining 
the theory of planned behavior, the health belief model, and the technology acceptance model. A self-administered 
questionnaire with validated scales among 354 participants was used to evaluate the proposed model for WHP.

Results:  Although the study indicated a limited overall model fit, interesting aspects were derived. In particular, the 
study demonstrated that normative belief (especially), perceived usefulness, and attitudinal belief play important roles 
in the intention to use WHP apps.

Conclusion:  The study is among the first to validate the theoretical models of mHealth adoption for WHP. Moreover, 
it shows that not only normative belief but also adjustment to several target groups is a necessary factor to be consid-
ered in the development and implementation of an app for WHP.
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Background
Mobile technologies are currently used for various areas 
in the workplace. Apart from the general usage to sup-
port new ways of working [1] such methodologies may 
be further expanded toward the health of employees. As 
employers take an interest in supporting a healthy life-
style among employees, the use of mobile applications 
(apps) for workplace health promotion (WHP) has been 
initiated [2]. The wide range of technical functions pro-
vides opportunities for integrating the dimensions of 
WHP, such as physical, psychological, and social health, 
into one program [3]. Therefore, this form of technol-
ogy is expected to solve the currently low participation 
rates because apps have demonstrated high rates of usage 
and effectiveness in other areas of health [4]. Functions, 

such as automated feedback, social interaction, acces-
sibility to health information, reminders and informa-
tional messages, and games are considered relevant for 
the health sector in providing interventions tailored to 
individual needs [5–7]. The advantages of technological 
interventions toward non-digital health promotion are 
further observed in the increased frequency of contacts 
with the program, possibility of adjusting the program to 
personal needs, the monitoring of health progress over 
a long time period and the possibility for health profes-
sionals to send personalized information [8]. Further-
more, apps cover daily activities independent of location 
and time [9]. From the employer perspective, apps may 
thus be an innovative means to provide WHP and reduce 
absenteeism (due to sickness) and presentism (being 
at work even if the employee is unwell, which leads to a 
high risk of long-term sickness later). Studies on mHealth 
for workplaces that aim to decrease the sedentary time 
of overweight individuals [10], improve physical activ-
ity [11], weight loss [12] or aim to reduce stress levels 
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among middle managers [13] indicate the positive results 
of the mHealth apps. However, such studies mainly focus 
on effectiveness instead of acceptance in a practical set-
ting. According to Keen [14], the technology itself does 
not hinder the implementation cycle, but the users who 
refuse certain technologies. Thus, research in this field 
should concentrate on adoption from the consumer per-
spective before implementing an app [7, 15, 16].

A study identified factors such as gender, health status, 
and age that influence participation in general workplace 
health interventions [17]. Furthermore, the app setup and 
content (e.g., competition, content adjusted to individual 
needs, or targeted communication) play a role in partici-
pation. However, whether the above mentioned reasons 
or other factors lead to the initial usage of health apps 
supported by mobile technologies (mHealth) for WHP 
remains unclear [18].

The study hypothesizes that acceptance factors may 
differ in WHP compared with privately used health apps 
due to the unique characteristics of the WHP setting. 
As stated by the varied literature on WHP, programs 
are often rejected because employees want to maintain 
a clear distinction between their private and workplace 
lives [17]. Furthermore, participants complain about ini-
tiatives that are not tailored to personal needs and prefer-
ences [19].

Additionally, factors of private health apps as stated in 
the literature may influence the intention to use a health 
app in a different manner in the workplace setting. For 
instance, trust in the developer is regarded and antici-
pated as an important factor for health apps usefulness 
[20]. Given the health technologies, perceived data secu-
rity and privacy may play a role in mHealth acceptance, 
especially if data standards and regulations are haphaz-
ardly established [21]. For instance, if successes in behav-
ior change, such as running distance, should be shared 
and posted in an app dashboard [22]. Such function-
alities might be differently perceived if colleagues gain 
insight into these dashboards as a form of comparison 
with friends. This notion was supported by a study com-
paring privacy perceptions of individual data elements in 
private and workplace setting [23]. In this context, trust 
in the employer may be influential [24]. Additionally, 
although previous studies proposed that the community 
is in favor of the elements of gamification as competition 
and sharing of successes, this preference may pose pres-
sure in the context of WHP. Furthermore, workplaces are 
unique in terms of people composition. Different people 
work together without personally opting for the social 
environment. Studies on mHealth have demonstrated 
that different social influences affect the intention to use 
an app [20], where the opinions of colleagues may dif-
fer from those of other individuals. Pressure from peers, 

colleagues, and supervisors may thus vary in another set-
ting. Until now, less research focuses on the theoretical 
basis of the areas of technology usage for WHP as the-
ories address health behavior or technology but rarely 
both. Thus, research is necessary before implementing 
such a program among workplaces [9].

Theoretical background
Different theories, such as the theory of planned behav-
ior (TPB), health belief model (HBM), social cognitive 
theory (SCT), transtheoretical model (TTM), Pender’s 
health promotion model, and self-determination theory 
(SDT), provide indications for behavior change and were 
applied to WHP, such as physical activity interventions 
[25]. However, their literature review proposed that none 
of the models cover participation in physical activities at 
the workplace in entirety. For the technical side of WHP 
apps, theories explaining the acceptance of technolo-
gies, such as the technology acceptance model (TAM) 
and unified theory of acceptance and use of technology 
(UTAUT), are considered frameworks for the research 
on the adoption of general apps. Comparing such theo-
ries for health intervention and behavioral change with 
those for technology acceptance, differences can be 
observed, which require consideration in the research 
on technically supported WHP interventions. Conclu-
sively, whether a combination of the models can produce 
a model that is applicable to health technologies, such as 
mHealth, should be evaluated. Wu et  al. [26] integrated 
the TAM and TPB for health professionals, which dis-
played a high predictive power for the adoption of apps 
in a hospital setting. Kim and Park (2012) developed 
the health information technology acceptance model 
(HITAM) for health technology acceptance based on 
the TAM [27], which Anderson et  al. used for mHealth 
[28]. Additionally, Sari developed a model that inte-
grates several aspects, such as performance expectancy, 
effort expectancy, social influence, facilitating condition, 
hedonic motivation, and health-related determinants 
from the UTAUT2 with the addition of privacy risk and 
personal innovativeness to test the applicability of the 
model in the workplace. Furthermore, demographic fac-
tors were tested for moderating effects [16]. Apart from 
Sari, Melzner et  al. [29] developed a model for WHP 
via apps. The model is based on three validated models, 
namely, TPB, TAM, and HBM (Fig. 1).

Various studies provided support for the proposed 
interactions. For example, Wu et al. [26] found that atti-
tude, control belief, and subjective norm exerted a sig-
nificant influence on the behavioral intention to use a 
hospital app. Cocosila [30] exemplified the influence of 
individual perception in the adoption process by suggest-
ing that perceived usefulness and ease of use are involved 
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in the adoption process as proposed by the TAM in the 
context of information technology and health promotion. 
Additionally, internal and external influences are con-
sidered influential among WHP [31]. Brug [32] demon-
strated that apps might lead to an increase in perceived 
behavioral control among participants because aware-
ness of health behavior is increased through the visuali-
zation of food intake and exercise. Perceived behavioral 
control and self-efficacy further lead to a high levels of 
perceived ability to execute or intention to execute a 
certain behavior. In terms of health behavior, Campbell 
and Bopp [33] demonstrated that the interpersonal influ-
ences of colleagues and private environment are crucial 
for executing healthy behavior. As the proposed model of 
Melzner et al. [29] is one of the first models to be applied 
on apps in the workplace and is based not only on tech-
nology acceptance models, but also health behavior 
theories, their proposed model would be used to test its 
applicability to answer the following research question: 
Which factors of the proposed model significantly influ-
ence behavioral intention to use WHP apps?

Methods
In order to answer the research question, a cross-sec-
tional study was executed based on a German online self-
administered survey that includes a short video about a 
WHP app in German language. Data analysis was done 
using structural equation modeling to validate the pro-
posed theoretical model.

Before starting the actual questionnaire, participants 
were informed about the study and questionnaire struc-
ture. The questionnaire started with a short video before 

participants were asked to answer questions on the con-
structs and demographics.

The questionnaire covered all predictors proposed in 
the model except for actual usage and cues to action. The 
two factors could not be measured because of the nature 
of our study (users did not actually use the app). The 
remaining constructs proposed in the model were meas-
ured using validated scales derived from renowned jour-
nals that were additionally tested in a pre-test sample. 
The stated products in the original scale were subsidized 
by WHP apps. All constructs, except for two (rated on 
a 5-point scale), were rated using a 7-point Likert scale 
as proposed by the original scales and journals (Table 1). 
All items were translated into German by two research-
ers. They translated the questionnaire into German and 
back into English to guarantee the validation of the items. 
Differences were negotiated and agreed on. All questions 
were treated as mandatory in the questionnaire tool to 
guarantee that all answers are provided (Survey questions 
are shown in Additional file 1).

Besides the described constructs, demographic charac-
teristics of the participants were measured (e.g. age, gen-
der, job characteristics).

As described above, a short video was used to provide 
participants with a common understanding of a poten-
tial workplace app. This video was shown prior to the 
described questions and scales. The aim was to guaran-
tee a common understanding on WHP apps, because 
short interviews prior to the study revealed that the 
imagination of such a possible app differed among indi-
viduals. The app shown in the video included common 
features found in health and lifestyle apps. It comprised 

Table 1  Measured scales

Construct N items α Mean (SD) Journal Refs.

Attitudinal belief 4 0.93 5.02 (1.29) Decision support systems [35]

Perceived severity (5-point Likert Scale) 3 0.87 2.97 (0.98) Journal of health communication [36]

Perceived susceptibility (5-point Likert Scale) 3 0.81 4.20 (0.69) Journal of health communication [36]

Perceived ease of use 4 0.90 5.51 (1.20) Decision support systems [35]

Perceived enjoyment 3 0.90 4.60 (1.36) Journal of applied social psychology [37]

Perceived usefulness 4 0.94 4.83 (1.37) Decision support systems [35]

Normative belief 3 0.83 4.06 (1.29) IEEE Transactions on systems, man, and cybernetics-Part A: systems 
and humans

[38]

External influences 3 0.81 4.10 (1.19) IEEE Transactions on systems, man, and cybernetics-Part A: systems 
and humans

[38]

Interpersonal influences 3 0.90 3.82 (1.43) IEEE Transactions on systems, man, and cybernetics-Part A: systems 
and humans

[38]

Control belief 2 0.79 4.93 (1.34) IEEE Transactions on systems, man, and cybernetics-Part A: systems 
and humans

[38]

Perceived self-efficacy 5 0.94 5.98 (1.15) Occupational Medicine [39]

Facilitating conditions 4 0.74 5.65 (0.95) MIS quarterly [40]

Behavioural intention 4 0.97 4.11 (1.67) Electronic Commerce research and applications [41]
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several functions, such as tracking and analyzing nutri-
tion behavior (i.e., lunch menu), physical activity using 
GPS and a map. Additionally, physical exercises were 
provided. Furthermore, the app included functions 
to increase work-life balance by providing informa-
tion about childcare in kindergarten. All functions were 
revealed in a gamification element (point-gathering sys-
tem), with a competition among departments. After the 
video, several questions regarding the content of the 
video were asked to ensure that all participants reached 
the same understanding and watched the video carefully. 
Those were (1) In the app, participants collect points for 
healthy behavior (Yes / No) (2) I can use the app to meas-
ure the distance I have walked (Yes / No).

A pre-test of the study was conducted among 197 indi-
viduals and lead to a few adjustments in the formulation 
of the items. Recruitment was done via social media. For 
the actual study, the participants were recruited via an 
online portal until the end of 2015. The portal provides 
a pool of participants. The survey was executed in the 
online tool Unipark. The target group was identified by 
creating a group with only participants considered eligi-
ble according to the inclusion and exclusion criteria and 
the correct answers to the video questions. The inclusion 
criteria were as follows: (1) participants spoke German. 
(2) They provided correct answers to the two questions 
on video content to guarantee that they paid attention 
to the video. (3) They had work experience of at least 
12 months. Participants without smartphones, working 
part-time, or holding more than one job were excluded. 
All this was meant to ensure that they are capable of eval-
uating the usability of WHP apps. These criteria led to a 
study group with 354 eligible participants.

In the study, the need for an ethical approval was 
waived, because participation in the study was voluntary, 
data was gathered anonymously via the online survey and 
included no risks for the participants. Of course, partici-
pants were informed about the aims and procedure of the 
study prior to participation and could stop participation 
any time in the study. Participants were informed that by 
participating in the study they gave consent to use their 
data for scientific purposes.

Statistical analysis
Data were analyzed using SPSS 22.0 and IBM SPSS 
AMOS 25. The scales were tested for reliability (Cron-
bach’s alpha), linearity, homoskedasticity, normal dis-
tribution, convergent and discriminant validity (with a 
threshold of 0.7 as recommended by Nunnally et al. [34]), 
common method bias, outliers, co-linearity, and correla-
tions. Additionally, factor loadings using confirmatory 
factor analysis (CFA) were evaluated. Based on reli-
ability, one item from the scale for facilitating conditions 

was omitted. Based on explanatory factor analysis, one 
item was omitted from the scale that measured external 
influences and one from control belief. After these tests, 
weaknesses were still found among facilitating condi-
tions and control beliefs even after making adjustments. 
The reason for this notion is that the constructs loaded 
on similar factors, which may have caused decreased 
discriminant validity. Nevertheless, abnormality was 
not observed for all other tests. All prerequisites for the 
structural equation model were provided. The structural 
equation model was conducted in SPSS AMOS. The 
thresholds for model fit were applied according to Hu 
and Bentler [42].

Results
In total, 565 participants completed the survey. Out 
of them, only 422 provided correct answers to ques-
tions related to video content and thus have paid atten-
tion to the video. Out of 422 remaining participants, 421 
owned smartphones, whereas 400 had at least 1 year of 
work experience. Furthermore, 370 worked full time, 
and another 16 were excluded for holding several jobs. 
In total, only 354 participants were considered to meet 
the inclusion and exclusion criteria. The majority of the 
participants were male (63.8%) and aged between 21 and 
30 years (48%) followed by 31 to 40 years (26.6%) and 41 
to 50 years (18.1%). A high percentage of participants 
held a job experience of more than 10 years (47.5%) and 
did not work by shifts (65.8%) (Table  2). Additionally, 
42.7%, 33.3%, and 24% considered their job not physically 
demanding, moderately physically demanding and physi-
cally/very physically demanding, respectively. The major-
ity rated their health status as good or very good (73.7%). 
Specifically, 13.7% of the participants indicated being 
nearly completely inactive during leisure time, whereas 
47.6% reported regular vigorous physical activity or 
workout at least 2 to 3 h per week. However, the major-
ity of the respondents worked almost exclusively in a sed-
entary manner (28.2%) or sat and stood predominantly 
during work hours (35.9%). Experiences with health apps 
were mixed, where nearly 34% had never used a health 
app previously. This result indicates different knowledge 
bases and experiences among the technologies, thus 
representing a common workforce with a currently high 
average age. Regarding the outcome measure, the par-
ticipants reported an average behavioral intention of 4.11 
(on a scale ranging from 1 to 7 with high values indicat-
ing high levels of behavioral intention, SD = 1.67).

Structural equation modelling
Structural equation modeling was used to validate the 
proposed theoretical model [29]. The result revealed 
the critical model fit parameters as follows: normed fit 
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index (NFI) =.78, comparative fit index (CFI) =.829, 
and root mean square error of approximation (RMSEA) 
=.087. In terms of squared multiple correlations, the 
study demonstrated that, in total, only 52.9% of the 
variance in behavioral intention can be explained using 
the proposed model (Table  3). Although the variance 
explained is considered small [43], only a few stud-
ies using structural equation modeling on mHealth 
exists and illustrate high model fit values. For instance, 
a study that used the UTAUT2 among college-aged 
respondents for mHealth indicated that 63% variance 
could be explained [44]. Dou et  al. [45] conducted a 
study on apps for chronic disease management using 
the HBM and TAM (i.e., measuring resistance to 
change, perceived usefulness, perceived ease of use, 
perceived health threat, relationship with the doc-
tor, self-efficacy, and usage experience). However, only 
41.2% of variance could be explained.

Evidently, the highest variance can be explained in 
normative belief at 63.9% mostly by interpersonal influ-
ences ( β =.758). Two estimated paths did not reach 
statistical significance (i.e., perceived ease of use atti-
tudinal belief and facilitating conditions control belief ). 
In addition, several estimations were derived with a 
poor effect size of β less than .2.

Figure  2 presents the regression weights, which 
revealed that the level of association between norma-
tive belief and behavioral intention is higher than that 
for control belief and attitudinal belief. Control belief 
is less associated with behavioral intention. When con-
sidering the factors associated with the three main con-
structs, the study observed interesting results. Within 
the minor role of control belief, facilitating condition 
is non-significantly related to control belief. This find-
ing may be explained by the difficult measurements and 
poor associations. Moreover, ease of use is non-signifi-
cantly associated with attitudinal belief. The construct 
is associated with usefulness only. Furthermore, per-
ceived susceptibility and severity only explain a small 
proportion of the variance of usefulness. However, 
behavioral intention seems to differ among healthy 
and less healthy individuals. Interestingly, enjoyment 

Table 2  Demographic characteristics

Characteristics n %

Sex

   Female 128 36.2

   Male 226 63.8

Age

   Younger than 20 years 10 2.8

   21–30 years 170 48.0

   31–40 years 94 26.6

   41–50 years 64 18.1

   51–60 years 15 42.0

   61 years or older 1 0.3

Health status

   Excellent 19 5.4

   Very good 93 26.3

   Good 149 42.1

   Fair 83 23.4

   Poor 10 2.8

Health app experience

   Uses health apps usually 95 26.8

   Used health apps before, but stopped usage 139 39.3

   Never used a health app 120 33.9

Physical activity level during leisure time N = 315 (defi-
nitions given in the Additional file 1)

   Physically inactive 43 13.7

   Some light physical activity 121 38.4

   Regular physical activity and training 127 40.3

   Regular heavy physical training as competition 24 7.6

Regular working hours

   20–30 hours per week 8 2.2

   31–40 hours per week 207 58.5

   41 or more hours per week 139 39.3

Physical activity during work

   I almost only sit 100 28.2

   Is it and stand mainly, I walk now and then 127 35.9

   I walk mostly and move some material 78 22.0

   I do heavy manual /physical work 49 13.8

Work industry

   Economy and finance 30 8.5

   Service and trade 116 32.8

   Health 32 9.0

   Education and consulting 20 5.6

   Industry and craft / trade 75 21.2

   Gastronomy 12 3.4

   Other 69 19.5

Job experience

   Between 1 and 3 years 63 17.8

   Between 4 and 10 years 123 34.7

   More than 10 years 168 47.5

Table 3  Squared Multiple Correlations

Construct Estimate

Perceived usefulness 0.377

Control belief 0.358

Attitudinal belief 0.549

Normative belief 0.639

Behavioral intention 0.529
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is less associated with attitudinal belief compared with 
usefulness, which includes that rational thoughts seem 
to overload enjoyment. Lastly, given normative belief, 
social relations (interpersonal influences) seem to play 
a major role in acceptance and should be considered 
when implementing such an app. Afterward, perceived 
susceptibility and severity were tested as moderating 
variables between perceived usefulness and attitudi-
nal belief. However, no significant correlations were 
revealed.

Group differences
Independent t-tests for behavioral intention were con-
ducted for several groups to examine acceptance among 
different groups. Group differences were tested for age, 
gender, health app experience, innovativeness, and health 
status. All factors except for age demonstrated signifi-
cant differences in intention to use a WHP app (Table 4). 
Therefore, the study inferred that a workplace health app 
could be used for different age groups. However, various 
factors should be considered, whereas options of person-
alization may be necessary. For instance, innovativeness 

Table 4  Group differences for intention to use a WHP app

Construct Group 1 Group 2 Average difference (Group 
1–Group 2)

p value

Health status Health perceived as “excellent”, 
“very good” or “good”

Health perceived as “fair” or “poor” − 0.41 0.045

Health app usage Have used a health app or uses it 
on a regular basis

Have never used a health app 0.67 0.00

Age ≤ 30 years ≥ 31 years 0.04 0.83

Age ≤ 40 years ≥ 41 years − 0.03 0.89

Innovativeness < average value (< 4.63) > average value (> 4, 63) − 0.93 0.00

Gender Female Male 0.40 0.03

Fig. 1  Tested model according to Melzner, Heinze and Fritsch 2014 [29]
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and use of a previous health app support usage. Further-
more, individuals with a positive perceived health status 
feel less need to use such an app. Interestingly, women 
are more motivated to use the app than men are. Thus, 
the study proposed that the influence of previous expe-
rience, gender, health status and innovativeness should 
be added to future models. This finding is in line with 
TAMs, such as the UTAUT.

Discussion
WHP apps are deemed a big field of interest in the future. 
However, theoretical knowledge on acceptance of WHP 
apps is scarce [46]. Melzner et  al. [29] were among the 
first to develop a model for explaining the adoption of 
mHealth for WHP using HBM, TAM, and TPB. In this 
light, the current study tested the model for usability and 
validity. The study aimed to identify the factors that may 
facilitate or hinder the usage of such apps in the future as 
well as to produce guidelines for the development of such 

apps. As previously mentioned, the model only explained 
52.9% of variance and thus did not reveal sufficient val-
ues for model fit and R2 values for behavioral intention 
as suggested by Hooper et al [43]. Nevertheless, the vari-
ance explained seem to be average compared with other 
studies on health apps.

Moreover, the study noted several interesting results 
and drew interpretations considering the analysis of the 
proposed model. Evidently, the workplace with its unique 
characteristics triggers different acceptance factors com-
pared with private health apps. As previously described, 
one unique characteristic is the composition of individu-
als as health promotion programs can reach diverse peo-
ple in the workplace [47]. Additionally, the influence of 
the direct social environment differs from those of the 
social environment and in private life due to the poten-
tial hierarchal structure. The results reflect this notion, 
which indicates that normative belief is an important 
factor when considering WHP apps and demonstrates 

Fig. 2  Standardized regression weights and signicance of paths
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a certain extent of pressure derived from the private or 
professional environment. A higher level of association 
is observed between normative belief and behavioral 
intention than between normative belief and attitudinal 
belief. External influences, such as those from the pub-
lic or experts, are less influential. This finding seems to 
contrary to other settings. For instance, Yuan et  al. [44] 
tested the UTAUT on health and fitness apps and illus-
trated that performance expectancy, hedonic motivation, 
price value, and habit significantly predicted the users’ 
intent of continued usage. Other factors, such as effort 
expectancy, social influence, and facilitating conditions 
were non-significantly related to the intention of contin-
ued usage of health and fitness apps. Additionally, Beldad 
and Hegner [20] used two categories of normative belief 
or social norm, namely, injunctive and descriptive, where 
injunctive belief is expected to be closely related to the 
social norm provided in the theory of reasoned action. 
The authors tested the following factors: perceived ease 
of use, perceived usefulness, injunctive social norm, 
descriptive social norm, trust in the app developer, and 
health valuation on the intention to use a health app. 
The results demonstrated that only perceived ease of use 
( β =.43), perceived usefulness ( β =.31), and injunctive 
social norm ( β =.14) exerted a significant direct effect 
on intention to use [20]. However, such associations were 
lower compared with those in the current study. In sum-
mary, the social influences of apps for WHP differ from 
those of private health apps. Furthermore, the study 
assumes that pressure from the work environment exerts 
a great influence on the intention to use an app. These 
results reveal that employees need to feel supported by 
the work-related social environment to encourage the use 
of the application for health improvement. For example, 
group exercises in apps may enhance competition among 
colleagues. Furthermore, support can be increased by 
integrating managers into the program, such as by allow-
ing participation within work time [46, 48]. Interestingly, 
Beldad and Hegner [20] also showed that perceived ease 
of use is considered more important than perceived use-
fulness. In the current study, ease of use significantly 
influenced usefulness, but did not directly influence the 
attitude toward the app. Accordingly, the rational con-
siderations of users seem more essential, even more than 
perceived enjoyment. Therefore, the authors hypothesize 
that the benefit of such an app is more important than 
leisure. The need for a perceived benefit compared with 
other private apps is further supported by qualitative 
research in this field [49]. However, other studies rein-
forced the importance of perceived enjoyment by analyz-
ing the concept of hedonic motivation using UTUAT2. 
Thus, the underlying concepts of psychological need ful-
fillment can be expected to explain this importance [50]. 

These concepts have not been validated in the workplace 
setting but may further influence behavior intention and 
app usage in terms of job-related need fulfillment. Given 
the factors severity and susceptibility, Beldad and Hegner 
[20] revealed that no significant influence exists between 
health valuation and perceived usefulness, whereas 
McGloin [51] provided support for the path between 
health consciousness and perceived usefulness.

The hypotheses in the literature stated that individuals 
who are more engaged in their health may have already 
defined their programs and methods for health improve-
ment and show less interest in such an app. This notion 
supports the literature that revealed that employees fre-
quently prefer their own health activities instead of WHP 
[19]. Interestingly, control belief, self-efficacy, and facili-
tating condition to use such an app are less relevant than 
that expected by Melzner et  al. [29]. Apart from issues 
regarding the scales used in the present study, one prob-
able explanation is that employees expect to obtain sup-
port from the employers regarding their usage, which 
renders social pressure and attitude toward the tech-
nology as more important factors. Interestingly, in the 
health care context, facilitating conditions as a support 
were considered as one of the most important aspects 
[52]. Such results reveal the relevance of social environ-
ment and inclusion of different stakeholders in the imple-
mentation process of such an app. Upon comparing the 
results of the present study with those of studies con-
ducted in a private setting, this finding demonstrates the 
advantages of such an app compared with ordinary health 
promotion because individuals who are less interested 
in health promotion in general may become engaged 
through positive social pressure. Evidently, this scenario 
may include the risk of negative social pressure and per-
ceived enforcement. Additionally, the results support the 
importance of marketing and demonstrations to convince 
employees about the individual usefulness of the app. 
When considering the results of the group differences 
on behavioral intention to use, a further conclusion can 
be drawn. The study reveals that the initiators of WHP 
apps should consider their target group and its needs 
and expectations to maximize individualization due to 
differences in demographic characteristics and behavio-
ral intention. This result partially agrees with UTAUT2, 
which hypothesized that gender, age, and experience play 
a role in technology acceptance [53] as well as that pro-
posed by Sari et  al. [16]. For instance, individuals with 
less experience of health apps and low levels of techni-
cal innovativeness displayed low levels of intention to use 
such an app, which demonstrates that these individuals 
may require further assistance to overcome first-usage 
barriers. Interestingly, individuals with poor health were 
significantly more engaged with the app than those with 
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better health status were. Apart from these interpreta-
tions from the results of the study, the overall value of the 
model in predicting usage leaves room for improvement. 
In other words, the proposed model does not seem to 
reflect all factors that influence the acceptance of WHP 
apps [29]. Thus, other factors may potentially signifi-
cantly influence the decision or factors load differently 
than that proposed by the model. For instance, Kim and 
Park [27] integrate the factors health status and perceived 
threat into the HITAM, which is supported by our find-
ing in the difference between health status and intention 
to use the WHP app. Furthermore, the authors added the 
factor HIT reliability, which includes output quality and 
result demonstrability. This construct may be extended 
by perceived security and privacy, which are expected to 
play a role in the future of mHealth [54]. Additionally, the 
two factors found to influence the intention to use the 
WHP app, namely, gender and experience, are supported 
by the UTAUT2 and may require further consideration 
in the future model of the WHP app. The UTAUT further 
reinforced the importance of not only hedonic motiva-
tion but also effort and performance expectancies, which 
may need a detailed evaluation in the future for WHP 
apps. This also relates to experience with technology and 
may even be influenced by the industry people work in 
e.g. IT experts may have more technical experience. 
Therefore, additional factors and demographics would 
need to be evaluated in detail in the future. Lastly, the 
model would also need to evaluated in the practical set-
ting in order to test validity among actual usage and not 
only intention to use as argued by several authors.

Limitations and future research
The different limitations of the study should be mentioned. 
First, the participants were recruited using an online plat-
form, which may introduce selection bias by attracting 
people with a general interest in health and/or technol-
ogy. Differences among participants may have occurred 
in terms of experience in previous WHP means and work 
environment, such as company size and culture. Further-
more, the app in the video and interpretation of items 
may have been differently perceived. In total, 143 partici-
pants were excluded as they failed to provide the correct 
answers to the questions about the app. Therefore, they 
may have a different understanding of the app. In terms of 
generalizability, the study was conducted among only Ger-
man speaking participants. Also, the study measured only 
behavioral intention and ignored actual behavior due to the 
study design. Therefore, the association between behavio-
ral intention and actual behavior, which is expected to be 
mediated by cues to action, has not been further evaluated. 

Further research is necessary in terms of actual behavior 
and cues to action. The literature mentioned perceived 
credibility and security as factors. However, the current 
study also overlooked these aspects. Furthermore, previ-
ous experiences in the use of health app play an important 
role and should be investigated in detail. The study further 
aimed to investigate the importance of normative beliefs. 
Therefore, specifying support groups, such as friends or 
colleagues, and their reachability should be considered. 
Lastly, the factors for individualization of the app might 
underlie the usefulness of the app and should be addressed 
in future research.

Conclusion
This study provides different implications for research and 
practice. First, it highlights the research gap in terms of a 
theoretical grounding for the research on WHP apps. As 
many apps are developed without a validated theoretical 
background, theoretical grounding is necessary. It provides 
insights into the acceptance of such a technology in WHP 
and further development for other technologies. Addition-
ally, it provides important information for employers who 
consider using apps as a new means for WHP. In a nut-
shell, the proposed model based on the TAM, TPB, and 
HBM indicates a low model fit. The study revealed that the 
unique characteristics of WHP influence the acceptance 
factors compared with private health apps. Thus, the study 
concluded that control belief and facilitating conditions are 
less important in the present context; but attention should 
be given to perceived usefulness, ease of use and, espe-
cially, normative belief, which was found to be the main 
difference among other settings. Considering the ideas of 
employees during the development of app content is cru-
cial to address individual needs. In addition, management 
support is essential and should be stimulated. Further, the 
study elucidated that the communication strategy of com-
panies is important for adjusting to the needs of employ-
ees and thus convincing them to participate. Moreover, the 
study inferred that apps can provide a solid foundation for 
future WHP as it can be tailored to different target groups 
in terms of age, gender, health status, and innovativeness. 
The study provides guidance for practical settings and app 
developers. Furthermore, researchers can base their work 
on the model as an extension of health theories and tech-
nology acceptance.

Abbreviations
HITAM: Health information technology acceptance model; HBM: Health 
belief model; SCT: Social cognitive theory; SDT: Self-determination theory; 
TAM: Technology acceptance model; TPB: Theory of planned behavior; TTM: 
Transtheoretical model; UTAUT​: Unified theory of acceptance and use of 
technology; WHP: Workplace health promotion.



Page 10 of 11Junker et al. BMC Medical Informatics and Decision Making           (2022) 22:30 

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12911-​022-​01760-6.

Additional file 1: Survey questions.

Acknowledgements
Not applicable.

Author contributions
MJ: study design, data collection, data analysis, writing manuscript. MB: study 
design, data interpretation, manuscript review. MF: data analysis, data interpre-
tation, writing result section. TF: study design, data interpretation, manuscript 
review. HK study design, manuscript review. All authors read and approved 
the final manuscript

Funding
Open Access funding enabled and organized by Projekt DEAL.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The need for an ethical approval was waived by the ethics committee of the 
Technical University of Munich. This was confirmed with a written vote on July 
5th 2021 by the chairman of the ethics committee of the Technical University 
of Munich.

Consent for publication
Not applicable.

Competing interests
They declare that they have no competing interests.

Author details
1 Department of Informatics, Technical University of Munich, Boltzmannstraße 
3, 85748 Garching bei München, Germany. 2 Department of Informatics, 
University of Applied Sciences Landshut, Am Lurzenhof 1, 84036 Landshut, 
Germany. 3 Mareike Franz, Munich, Germany. 4 Technical University Dresden, 
Dresden, Germany. 

Received: 23 May 2021   Accepted: 15 January 2022

References
	1.	 Nijp HH, Beckers DG, van de Voorde K, Geurts SA, Kompier MA. Effects of 

new ways of working on work hours and work location, health and job-
related outcomes. Chronobiol Int. 2016;33(6):604–18.

	2.	 Steigner G, Doarn CR, Schütte M, Matusiewicz D, Thielscher C. Health 
applications for corporate health management. Telemed e-Health. 
2017;23(5):448–52.

	3.	 Lane ND, Mohammod M, Lin M, Yang X, Lu H, Ali S, et al., editors. Bewell: 
A smartphone application to monitor, model and promote wellbeing. In: 
5th international ICST conference on pervasive computing technologies 
for healthcare; 2011;23–26.

	4.	 Fiordelli M, Diviani N, Schulz PJ. Mapping mHealth research: a decade of 
evolution. J Med Internet Res. 2013;15(5).

	5.	 Giddens L, Leidner D, Gonzalez E, editors. The role of fitbits in corporate 
wellness programs: does step count matter? In: Proceedings of the 50th 
Hawaii international conference on system sciences. 2017.

	6.	 Gilson ND, Pavey TG, Wright OR, Vandelanotte C, Duncan MJ, Gomersall 
S, et al. The impact of an m-Health financial incentives program on the 

physical activity and diet of Australian truck drivers. BMC Public Health. 
2017;17(1):467.

	7.	 Mattila E, Orsama AL, Ahtinen A, Hopsu L, Leino T, Korhonen I. Personal 
health technologies in employee health promotion: usage activity, use-
fulness, and health-related outcomes in a 1-year randomized controlled 
trial. JMIR mHealth and uHealth. 2013;1.

	8.	 Kreps GL, Neuhauser L. New directions in eHealth communication: 
opportunities and challenges. Patient Educ Couns. 2010;78:329–36.

	9.	 Dunkl A, Jiménez P. Using smartphone-based applications (apps) in work-
place health promotion: The opinion of German and Austrian leaders. 
Health Inform J. 2017;23(1):44–55.

	10.	 Bond DS, Thomas JG, Raynor HA, Moon J, Sieling J, Trautvetter J, et al. 
B-MOBILE-A smartphone-based intervention to reduce sedentary time in 
overweight/obese individuals: a within-subjects experimental trial. PLoS 
ONE. 2014;9(6): e100821.

	11.	 Buckingham SA, Williams AJ, Morrissey K, Price L, Harrison J. Mobile 
health interventions to promote physical activity and reduce sedentary 
behaviour in the workplace: A systematic review. Digital health. 2019;5.

	12.	 Mattila E, Pärkkä J, Hermersdorf M, Kaasinen J, Vainio J, Samposalo K, et al. 
Mobile diary for wellness management–results on usage and usability in 
two user studies. IEEE Trans Inf Technol Biomed. 2008;12(4):501–12.

	13.	 Ly KH, Asplund K, Andersson G. Stress management for middle managers 
via an acceptance and commitment-based smartphone application: a 
randomized controlled trial. Int Interv. 2014;1(3):95–101.

	14.	 Keen PGW. Shaping the future: Business design through information 
technology. Cambridge: Harvard University Press; 1991.

	15.	 Park HS, Kim KI, Soh JY, Hyun YH, Jang SK, Lee S, et al. Factors influenc-
ing acceptance of personal health record apps for workplace health 
promotion: cross-sectional questionnaire study. JMIR Mhealth Uhealth. 
2020;8(6):e16723.

	16.	 Sari H, Othman M, Al-Ghaili AM, editors. A proposed conceptual 
framework for mobile health technology adoption among employees at 
workplaces in Malaysia. In: International conference of reliable informa-
tion and communication technology; 2018 2018: Springer.

	17.	 Robroek SJ, Lindeboom DE, Burdorf A. Initial and sustained participation 
in an internet-delivered long-term worksite health promotion program 
on physical activity and nutrition. J Med Internet Res. 2012;14(2).

	18.	 Dehkordi FN, Breitschwerdt R, Fellmann M, editors. IT-support in work-
place health promotion: mobile apps on the rise. In: International confer-
ence on exploring services science; 2017: Springer.

	19.	 Kruger J, Yore MM, Bauer DR, Kohl HW III. Selected barriers and incentives 
for worksite health promotion services and policies. Am J Health Promot. 
2007;21(5):439–47.

	20.	 Beldad AD, Hegner SM. Expanding the technology acceptance model 
with the inclusion of trust, social influence, and health valuation to deter-
mine the predictors of German users’ willingness to continue using a 
fitness app: A structural equation modeling approach. Int J Hum Comput 
Interact. 2018;34(9):882–93.

	21.	 Dehling T, Gao F, Schneider S, Sunyaev A. Exploring the far side of mobile 
health: information security and privacy of mobile health apps on iOS 
and Android. JMIR mHealth and uHealth. 2015;3(1).

	22.	 Dunkl A, Jiménez P. Dashboard indicators for applications in workplace 
health promotion. J Comput Eng Inf Technol https://​doi.​org/​10.​4172/​
2324-​9307

	23.	 Billmann M, Grossklags J, Boehm M, Krcmar H. The differences in data 
sensitivity perceptions among private and workplace health apps: a del-
phi study. In: Proceedings of the 9th international conference on digital 
public health 2019. 21–30.

	24.	 Mettler T, Wulf J. Physiolytics at the workplace: affordances and con-
straints of wearables use from an employee’s perspective. Inf Syst J. 
2019;29(1):245–73.

	25.	 Kaewthummanukul T, Brown KC. Determinants of employee partici-
pation in physical activity: critical review of the literature. AAOHN J. 
2006;54(6):249–61.

	26.	 Wu L, Li J-Y, Fu C-Y. The adoption of mobile healthcare by hospital’s pro-
fessionals: an integrative perspective. Decis Supp Syst. 2011;51(3):587–96.

	27.	 Kim J, Park H-A. Development of a health information technology accept-
ance model using consumers’ health behavior intention. J Med Int Res. 
2012;14(5).

https://doi.org/10.1186/s12911-022-01760-6
https://doi.org/10.1186/s12911-022-01760-6
https://doi.org/10.4172/2324-9307
https://doi.org/10.4172/2324-9307


Page 11 of 11Junker et al. BMC Medical Informatics and Decision Making           (2022) 22:30 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	28.	 Anderson K, Burford O, Emmerton L. Mobile health apps to facili-
tate self-care: a qualitative study of user experiences. PLoS ONE. 
2016;11(5):e0156164.

	29.	 Melzner J, Heinze J, Fritsch T. Mobile health applications in workplace 
health promotion: an integrated conceptual adoption framework. Proce-
dia Technol. 2014;16:1374–82.

	30.	 Cocosila M. Role of user a priori attitude in the acceptance of mobile 
health: an empirical investigation. Electron Mark. 2013;23(1):15–27.

	31.	 Nöhammer E, Schusterschitz C, Stummer H. Determinants of employee 
participation in workplace health promotion. Int J Workplace Health 
Manag. 2010.

	32.	 Brug J. Determinants of healthy eating: motivation, abilities and environ-
mental opportunities. Fam Pract. 2008;25:i50–5.

	33.	 Campbell ME, Bopp M. An examination of the relationship of interper-
sonal influences with walking and biking to work. J Public Health Manag 
Pract. 2013;19(6):521–4.

	34.	 Nunnally JC. Psychometric theory–25 years ago and now. Educ Res. 
1975;4(10):7–21.

	35.	 Cheng TE, Lam DY, Yeung AC. Adoption of internet banking: an empirical 
study in Hong Kong. Decis Supp Syst. 2006;42(3):1558–72.

	36.	 Witte K. Predicting risk behaviors: development and validation of a diag-
nostic scale. J Health Commun. 1996;1(4):317–42.

	37.	 Davis FD, Bagozzi RP, Warshaw PR. Extrinsic and intrinsic motivation to use 
computers in the workplace 1. J Appl Soc Psychol. 1992;22(14):1111–32.

	38.	 Bhattacherjee A. Acceptance of e-commerce services: the case of 
electronic brokerages. IEEE Trans Syst Man Cybernet Part A Syst Hum. 
2000;30(4):411–20.

	39.	 Jones R, Pitt N. Health surveys in the workplace: comparison of postal, 
email and World Wide Web methods. Occup Med. 1999;49(8):556–8.

	40.	 Venkatesh V, Morris MG, Davis GB. Davis FD. User acceptance of informa-
tion technology: Toward a unified view. MIS Quart; 2003. 425–78.

	41.	 Suh B, Han I. Effect of trust on customer acceptance of Internet banking. 
Electron Commer Res Appl. 2002;1(3–4):247–63.

	42.	 Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure 
analysis: conventional criteria versus new alternatives. Struct Equ Model 
Multidiscip J. 1999;6(1):1–55.

	43.	 Hooper D, Coughlan J, Mullen M. Structural equation modelling: guide-
lines for determining model fit. Electron J Bus Res Methods. 2008;6:53–60.

	44.	 Yuan S, Ma W, Kanthawala S, Peng W. Keep using my health apps: 
discover users’ perception of health and fitness apps with the UTAUT2 
model. Telemed e-Health. 2015;21(9):735–41.

	45.	 Dou K, Yu P, Deng N, Liu F, Guan Y, Li Z, et al. Patients’ acceptance of 
smartphone health technology for chronic disease management: a theo-
retical model and empirical test. JMIR Mhealth Uhealth. 2017;5(12):e177.

	46.	 Bregenzer A, Wagner-Hartl V, Jiménez P. Who uses apps in health 
promotion? A target group analysis of leaders. Health Informatics J. 
2019;25(3):1038–52.

	47.	 Malik SH, Blake H, Suggs LS. A systematic review of workplace health pro-
motion interventions for increasing physical activity. Br J Health Psychol. 
2014;19(1):149–80.

	48.	 Middlestadt SE, Sheats JL, Geshnizjani A, Sullivan MR, Arvin CS. Factors 
associated with participation in work-site wellness programs: implica-
tions for increasing willingness among rural service employees. Health 
Educ Behav. 2011;38(5):502–9.

	49.	 Junker M, Böhm M, Edwards F, Krcmar H. Opportunities and challenges of 
using mobile applications for workplace health promotion: a qualitative 
study. Int J E-Health Med Commun (IJEHMC). 2020;11(4):1–16.

	50.	 Rocznik D, Goffart K. Wiesche M. Designing hedonic user experiences: 
The effect of psychological need fulfilment on hedonic motivation; 2017. 
p. 3223–33.

	51.	 McGloin R, Embacher K, Atkin D. Health and exercise-related predictors of 
distance-tracking app usage. Health Behav Policy Rev. 2017;4(4):306–17.

	52.	 Standing S, Standing C. Mobile technology and healthcare: the adoption 
issues and systemic problems. Int J Electron Healthc. 2008;4(3–4):221–35.

	53.	 Venkatesh V, Thong JY, Xu X. Consumer acceptance and use of informa-
tion technology: extending the unified theory of acceptance and use of 
technology. MIS Quart. 2012:157-78.

	54.	 Bhuyan SS, Kim H, Isehunwa OO, Kumar N, Bhatt J, Wyant DK, et al. Privacy 
and security issues in mobile health: current research and future direc-
tions. Health Policy Technol. 2017;6(2):188–91.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Value of normative belief in intention to use workplace health promotion apps
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Theoretical background

	Methods
	Statistical analysis

	Results
	Structural equation modelling
	Group differences

	Discussion
	Limitations and future research

	Conclusion
	Acknowledgements
	References


