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Abstract 

 

Reaching the actual target group for a web-based health promotion project turns 

out to be a difficult task. In this paper, individual and organizational factors which can 

influence the decision of using apps in workplace health promotion are analyzed. 

Further, we analyzed the opinion about feedback possibilities of apps in WHP. A study 

with 438 leaders was conducted, as leaders can be seen as a key factor in the success of 

health promotion projects. The results showed that younger leaders and leaders with a 

more positive attitude towards workplace health promotion are more likely to use an 

app. Further, leaders with a positive attitude are more interested in expert feedback than 

in instant feedback received from an app.  

 

Keywords: application, feedback, leadership, target group, workplace health 

promotion 
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1 Introduction 

Smartphones have, little by little, invaded our modern everyday life and are 

already an established means to keep in touch with our family and friends all around the 

globe. But the pocket-sized supercomputers are not only an aid regarding 

communication, but have also gained importance as a reliable source of information via 

internet connection. Furthermore, there is a variety of smartphone applications (short: 

apps) to choose from, ranging from simple video games to pass the time to reliable 

assistants to help us face and conquer everyday tasks and challenges. 

In line with this increased availability and usage of smartphones, apps for health 

promotion practices and health outcomes are advancing. Despite the increased number 

of developed health apps which can be downloaded at the app store, little scientific 

research has been done about apps for health promotion practices and health outcomes 

and there is even less research about psychological interventions in the organizational 

context.1,2 Some notable publications in the development and analysis of apps in the 

organizational context include apps for individual stress prevention and leadership 

development,3,4,5,6 but there is a lack of holistic workplace health promotion (WHP) 

apps which can be implemented in the organizational process.  

Reaching the right target group and raising participation rates is one major 

challenge in WHP. This challenge is the same for app-based projects in WHP. Both 

individual and organizational differences are able to influence participation, such as 

gender, age, health status, experience or size of organization.7,8,9,10 Therefore, the aims 

of this paper are (1) to identify individual and organizational aspects which might 

influence the decision of using an app in WHP and (2) analyze the opinion about 
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feedback possibilities of apps in WHP. More specifically, we investigate the opinion of 

leaders, as leaders can be seen as a major key factor in the success of WHP projects.11,12 

 

1.1 Smartphone apps and health promotion 

Apps in health promotion have multiple benefits, such as being relatively 

inexpensive, reaching a large number of individuals even in remote places, supporting 

highly stigmatized groups without exposing them, sharing health information on social 

media, 24-hour accessibility, providing updated content to the app any time, 

implementing visual materials (e.g. graphs, videos) and repeating lectures/trainings as 

often as wanted.3,4,6,13,14,15,16 

Another major advantage is delivering instant feedback and support.4,15 Instant 

feedback helps participants monitoring their personal progress and can motivate 

participants to proceed with health apps. In their guidelines for internet interventions, 

Proudfoot et al. stated that professional support should be included to assist an online 

intervention.17 This professional support can be delivered frequently by qualified health 

professionals by using e-mail, forums, audio chat, webcam or even face-to-face support. 

Ritterband et al. also suggested that instant feedback and support can be provided in 

many ways, e.g. personalized e-mails, instant messaging communication or even phone 

and face-to-face meetings.15 

However, with external support via phone or face-to-face meetings, the reach of 

apps will be reduced, the costs increase, and the app will be more difficult to organize.18 

On the other hand, a totally unguided program has more drop-out rates and even can 

raise ethical issues, such as failing treatments, negative side effects or misinterpretation 
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of the instant feedback on the screen.16,18 Further, a program without any experts behind 

is lacking quality and will be less effective.19 

A major challenge is quality assurance, as currently nearly everybody is allowed 

to develop an app.20 Another potential risk is data security and privacy.1,21 The user’s 

lack of technical skills or knowledge related to the use of new media is an additional 

barrier that can prevent persons to try app-based health promotion programs.20 

Reaching the right target group is another critical aspect that has to be noted. 

Health apps are mainly used by those individuals already supporting a healthy 

lifestyle,22,23 a point which can be found also in other health promotion activities.10,24 

This is critical, especially when it comes to WHP, where the organization puts time, 

money and effort into efficient, successful health promotion activities. 

 

1.2 Individual and organizational differences in WHP programs 

As previously mentioned, healthier people have higher participation levels in 

WHP programs. Additionally, women are shown to participate more often in health 

intervention programs than men, 7,10,25 but there is also evidence that with offering the 

right activities, men and women are participating alike.9 Next to gender, there seems to 

be a trend where younger employees have the highest and elder employees have the 

lowest participation level in WHP programs.9 However, when it comes to long-term 

participation, older participants are more likely to participate in follow-up programs.24,26  

Further, WHP programs are usually conducted in larger enterprises. In smaller 

organizations, the owner usually is responsible for all management functions and 

additionally managing health programs therefore is less interesting. Moreover, the 

benefits of WHP activities are less obvious in the short term, as problems such as health 
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issues or accidents rarely occur in small organizations.8,27 However, there is evidence 

that although larger companies usually organize more health promotion activities, the 

participation levels in smaller organizations are higher.9  

Several methods have been suggested to increase participation rates, such as 

individually tailored-interventions, personalized mails or giving instant individual 

feedback.2,25,28,29 For health promotion at the workplace, recruitment via company 

counselors or in particular leaders should be considered to raise participation.11,12,22 

Successful WHP projects are presented by leaders encouraging their employees to adopt 

a healthy lifestyle and give information about health-relevant issues.30 Furthermore, 

leaders who illustrate the benefits of a WHP program are able to influence the 

participation level positively.31 Therefore, leaders are the promoters of WHP and must 

be seen as the major target group when implementing app- or web-based health 

promotion programs at the workplace.  

 

1.3 Research questions  

In the present paper, we want to identify individual and organizational aspects 

which might influence the decision of using an app in WHP and analyze the opinion 

about feedback possibilities of apps in WHP. For this purpose, a study with leaders is 

conducted, as leaders can be seen as a major key factor in the success of WHP 

projects.11,12 Referring to the current status of research, following hypotheses were 

stated:  

1) Female leaders have a more positive opinion of using apps in WHP and their 

feedback possibilities.  
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2) Younger leaders have a more positive opinion of using apps in WHP and their 

feedback possibilities.  

3) Leadership experience is positively related to acceptance of apps and their 

feedback options in WHP, as experienced leaders have the information and skills to 

conduct and promote health promotion projects at the workplace. 

4) Similar to the findings that healthier individuals more often participate in 

health promotion activities we propose that leaders with a more positive attitude 

towards health promotion are more interested to use an app and have a more positive 

opinion for app-related feedback. 

5) Working in a larger organization is positively related to a higher acceptance 

of apps in WHP and its feedback possibilities. 

6) Having a higher number of direct subordinates is positively related to a higher 

acceptance of apps in WHP and its feedback possibilities. 

 

2 Material and methods 

2.1 Recruitment and selection 

Austrian and German leaders were invited to participate in an online study. In 

this study, we defined leaders as persons who assume responsibility for one or more 

employees in a lower hierarchy. 

 In cooperation with a German market research company, the participants were 

invited by sending out e-mails. The participants had to fulfill the requirement of 

currently having a leading position; otherwise they were excluded at the beginning of 

the survey. All-in-all 884 participants declared their interest to be part of this study. Out 

of this sample, 418 participants had to be excluded as they did not have a leading 
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position; 28 participants cancelled their participation after answering only a few 

questions. In the end, a sample of 438 leaders who filled-in all questionnaires could be 

used for this study. 

2.2 Participants 

In this sample of 438 leaders, 64.2% were working in Germany and 35.8% were 

working in Austria; 29% were female and 71% are male. 42.5% were 40 years or 

younger, 34.9% were between 41 and 50 years old and 22.6% were older than 51 years. 

They worked in different business sectors, working mostly in the business sectors 

service/consulting (28.3%), manufacturing (12.3%), commerce (12.3%), health care 

(6.6%), and insurance (6.4%). Company sizes ranged from one to nine employees 

(26.2%), ten to 49 employees (17.1%), 50 to 199 employees (16.8%) and 200 

employees and more (39.9%).  

The leaders mostly worked in middle or first-line management (68.7%); 31.3% 

were CEOs. Most of the leaders (38.2%) had their leading position for longer than ten 

years, 28.8% had their leading position for 5 to ten years and 22.7% for two to five 

years. The number of direct subordinates varied, ranging from only one subordinate 

(18.7%), two to five subordinates (29.5%), six to ten subordinates (19.2%), and more 

than ten subordinates (32.6%). 

 

2.3 Measurements 

Next to the sociodemographic data (gender, age, leadership experience, 

organization size, and number of direct subordinates), the acceptance of using apps in 

WHP and feedback possibilities of apps were measured with scales previously 

developed for this study. All items are listed in table 1. 
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The attitude towards workplace health promotion in general was measured with 

six items. These six items can be combined into one scale “positive attitude towards 

workplace health promotion (WHP)”. The questions could be answered on a five-point 

Likert scale from 1 (I disagree) to 5 (I agree).  

The acceptance of using apps in workplace health promotion was measured with 

two items (see table 1). These two items could be answered on a five-point Likert scale 

from 1 (I disagree) to 5 (I agree). These two items are combined into one scale 

“acceptance of using apps in workplace health promotion (WHP)”. 

Attitude towards feedback was measured with five items. These items can be 

categorized in two scales: 1) expert-feedback (three items) and 2) feedback from new 

media (two items). Answer scale was a five-point Likert scale ranging from 1 (I 

disagree) to 5 (I agree).  

Feedback possibilities from an app were measured referring to three possible 

WHP aspects: physical fitness, mental fitness and nutrition. Twelve items could be 

answered on a five-point Likert scale ranging from 1 (I disagree) to 5 (I agree). There 

were four similar answers for each of the three aspects physical fitness, mental fitness 

and healthy nutrition (see table 1). The twelve items and can be categorized in four 

scales: 1) individual feedback, 2) analyses of results, 3) advice/suggestions, and 4) 

sharing results.  

 

Insert table 1 
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3 Results 

3.1 Descriptive Statistics 

Means, standard deviations, internal consistencies and correlations of the scales 

can be found in table 2. Internal consistencies of all study variables are high, ranging 

between .80 and .95, with the exception of feedback from new media (.51). 

As for the individual aspects, significant correlates can be found for age and 

positive attitude towards WHP. Age is positively correlated with expert feedback (.16) 

and negatively correlated with feedback from new media (-.13), individual feedback (-

.12), statistical results (-.11) and sharing results (-.16). Positive attitude towards WHP 

shows a strong positive correlation with expert-feedback (.39) and moderate to low 

correlations with acceptance of apps in WHP (.26), feedback from new media (-.16), 

and advice/suggestions (.13).  

For the organizational aspects, only low to zero correlations with the outcome 

variables can be found, showing the highest correlation between size of organization 

and positive attitude towards WHP (.16). 

 

Insert table 2 

 

3.2 Individual and organizational differences and acceptance of apps in WHP / 

feedback possibilities 

A hierarchical multiple linear regression analysis was conducted separately for 

all outcome criteria. Table 3 presents the two steps of the analysis. The individual 

predictors gender, age, leadership experience and positive attitude towards WHP 
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(hypothesis 1, 2, 3, and 4) were stepped into the equation first. This step was significant 

for all outcomes: acceptance of apps in WHP (F(4,435) = 10.453, p<.0001), expert-

feedback (F(4,435) = 23.335, p<.0001), feedback from new media (F(4,435) = 23.335, 

p<.0001), individual feedback (F(4,436) = 2.472, p<.05), analyses of results (F(4,436) = 

3.016, p<.05), advice/suggestions (F(4,436) = 3.735, p<.01), and sharing results 

(F(4,436) = 3.365, p<.01). The second step of the model included the organizational 

predictors size of organization (hypothesis 5) and number of direct subordinates 

(hypothesis 6). For all outcome variables, this second step did not significantly add to 

the explained variance.  

Age and positive attitude towards WHP in general were the most important 

predictors. In detail, gender (hypothesis 1) does not show any significant result, which 

was not expected in our hypotheses. As assumed in hypothesis 2, age is negatively 

associated with acceptance of apps in WHP and feedback possibilities of an app. In 

contrast to our hypothesis, leadership experience did not show any significant 

association with acceptance of apps or feedback options (hypothesis 3). In line with 

hypothesis 4, leaders with a more positive attitude towards WHP are more interested to 

use an app. Hypothesis 5 and 6 also could not be supported, as the size of the 

organization and the number of direct subordinates did not show a significant relation 

with acceptance of apps and feedback options. 

 In table 3, the standardized regression coefficients as well as p-values and 

adjusted R2 from the last step are presented. 

 

Insert table 3 
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4 Discussion 

In the present paper, we aimed to (1) identify individual and organizational 

aspects which might influence the decision of using an app in WHP and (2) analyze the 

opinion about feedback possibilities of apps in WHP.  

Our first hypothesis, that female leaders are more likely to use an app and their 

feedback possibilities, was not supported. In our findings, gender does not show any 

significant effect. This non-significant result might be influenced by a common gender 

stereotype, where men are more open using new media and technical devices. Another 

explanation could be the fact that women are underrepresented in leading positions. In 

the present study, only 29% of the leaders were female. So this non-significant result 

could be an effect of an inhomogeneous group. 

The second hypothesis, that younger leaders would have a more positive opinion 

of using apps and their feedback possibilities in WHP, was supported. The analysis 

shows that younger leaders would rather accept an app in WHP and use more of its 

feedback possibilities (individual feedback, analyses of results, advice/suggestions, 

sharing results). As younger individuals are shown to participate more often in WHP 

projects,9 this result was expected. Additionally, younger individuals are more familiar 

with new media such as smartphones and apps, as they are usually used by the younger 

generation. 

As the third hypothesis states, leaders with a more positive attitude towards 

WHP are more interested to use an app but feedback is expected to be given by experts. 

Feedback from experts is also demanded by older leaders. This refers to quality issues 

that instant feedback is confronted with. A totally unguided program without human 

involvement can lead to high drop-out rates and smaller effects as employees are not 
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provided with enough information and knowledge about health-relevant issues.19 

Additionally, ethical issues are raised as feedback can be misinterpreted or might fail its 

purpose.16,18 As the statements of expert feedback do not exclude instant feedback this 

issue of quality has to be considered strongly. It can be concluded, that the expert’s 

knowledge and skills are essential. This can be also seen in the scale 

“advice/suggestions from an app”, as leaders with a more positive attitude towards 

WHP would wish this kind of feedback. 

In line with past research,8,27 we expected an effect for organization size and 

number of direct subordinates, more specifically, that working in a larger organization 

and having a higher number of direct subordinates is positively related to a higher 

acceptance of apps in WHP. The findings could not support these assumptions. Larger 

companies are more willing to invest time and money in health promotion projects,8,27 

but we did not find this result for app-based health promotion, as organization size and 

number of direct subordinates showed non-significant results. However, very large 

companies (5001+ employees) have usually fully adopted new technologies, using the 

internet for multiple purposes.32 Therefore, larger companies could be seen as a 

potential market for apps in WHP. This assumption has to be investigated more closely 

in future research. Further, leadership experience also shows no significant relation with 

acceptance of apps and their feedback possibilities in WHP. 

Looking at the results, only small effects could be found, having low – although 

significant – adjusted R2. As we were able to collect a large sample of leaders in this 

study we can benefit from this advantage and see also these small effects. However, 

more studies including other influencing factors such as daily use of smartphones and 
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apps or affinity for technology and mobile communications should be conducted to 

investigate possible effects. 

 

4.1 Limitations 

Data were collected online, which have the advantage of reaching a large 

number of participants. With this method, it was possible to collect a set of complete 

data without missing values from 438 leaders, allowing us to find even small effects. 

With this method, a selection bias could occur as our sample consists of leaders being 

familiar with the internet. Therefore it seems possible that with this recruitment method 

we asked leaders that already show a high affinity for technology. Generalizing the 

results to the total population might be difficult. 

The participants were recruited with an online panel therefore it is possible that 

the sample in this study have more affinity for technology and mobile communications. 

However, this conclusion must be done with caution as we did not ask the participants 

about their frequency of using apps or other new media. Another important aspect 

which is not considered in this study is the style of leadership. Leaders that engage in a 

health-promoting leadership style are more likely to invest time and effort for health 

promotion practices. These aspects should be included in future research. 

 

4.2 Practical Implications and conclusion 

We could find that the most important aspect that leads to a higher acceptance of 

apps in WHP is a positive attitude towards WHP. Of course, a positive attitude means 

being aware of the need for prevention of risks at the workplace. Leaders that already 
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engage in WHP activities can use apps to support health interventions. Apps could 

support in many ways, e.g., information about specific interventions (date, content) can 

be made available right away with the use of an app, or short questionnaires about the 

team’s stress or motivation level can be used to get a feedback about the team’s 

psychological state. Next studies should include possible features of an app in WHP to 

investigate the leaders’ wishes and expectations.  

The findings imply that using feedback possibilities of smartphone apps could 

be beneficial for WHP. The correlation analyses imply that leaders who would accept an 

app in WHP are also more interested in its feedback possibilities. The findings further 

suggest that feedback from experts could be an addition to automatic feedback. 

Especially when it comes to mental aspects, an automatic feedback without talking to 

“real” people can be critical, as automatic answers tend to be rather brief with less 

explanation. In line with this assumption, sharing these short automatic answers on 

social platforms may not be desirable, as they might lead to stigmatization. This is much 

more critical in a work-context, where colleagues and leaders might see the 

automatically generated feedback. In this sense, a web-based intervention with 

automatic feedback – either on the personal computer or on the smart phone – must be 

programmed in highest possible quality. Apps can help to sensitize people but in every 

case we need experts for every area, e.g. physical activities, mental fitness, and 

nutrition. These experts can be involved on many levels, such as planning the content of 

the program, developing understandable, non-stigmatizing feedback texts or being 

available for life-chats. 

In the guidelines for internet intervention research of Proudfoot et al., 

professional and other support was already discussed.17 We should proceed to the next 
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step also for internet interventions directly. Including “experts” in the process is an 

important quality criterion for every internet/software based application starting from 

the concept to the implementation. This is even more important when feedback 

possibilities are included, as the support of “real” people is needed especially when 

feedback of critical states are displayed. This will further raise the acceptance of using 

apps or web-related programs in WHP. 
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Tables 

Table 1. Questions used in the study. 

No. Item Scale 

1 Workplace health promotion projects could improve employee health in 

the long run and can make a positive contribution to the companies’ 

performance. 

positive attitude 

towards whp 

2 I would wish that health-related problems of employees could be detected 

in an early phase so that interventions can be initiated. 

3 In my opinion, interventions in workplace health promotion can 

contribute to less sickness absences. 

4 An organization has to take responsibility for the health of its employees. 

5 There is no point in workplace health promotion, as employees usually 

are not enthusiastic about workplace health promotion activities. (inv) 

6 In our organization, workplace health promotion is not necessary. (inv) 

7 I would like to use a new technology (e.g. a smartphone app) to support 

workplace health promotion projects. 

acceptance of using 

apps in whp 

8 With technical help (e.g. a smartphone app) health-relevant aspects can be 

measured more efficiently. 

9 For an adequate feedback, experts are absolutely necessary. expert-feedback 

10 To give professional feedback, trainings would be helpful. 

11 Especially for critical feedback, it is important that experts give it. 

12 It is an interesting option to give feedback with new media like 

smartphone apps (e.g. via chat). 

feedback from new 

media 

13 Giving feedback indirectly via new technologies is impersonal. (inv) 

14 Individual feedback from a smartphone app / a web portal [..] would 

motivate [..] for physical fitness 

individual feedback 

15 Individual feedback from a smartphone app / a web portal [..] would 

motivate [..] for mental fitness. 

 

16 Individual feedback from a smartphone app / a web portal [..] would 

motivate [..] to proceed with healthy nutrition. 

 

17 Analyses of results from a smartphone app / a web portal [..] would 

motivate [..] for physical fitness. 

analyses of results 

18 Analyses of results from a smartphone app / a web portal [..] would 

motivate [..] for mental fitness. 

 

19 Analyses of results from a smartphone app / a web portal [..] would 

motivate [..] to proceed with healthy nutrition. 

 

20 Advices and suggestions from a smartphone app / a web portal [..] would 

motivate [..] for physical fitness. 

advice/suggestions 

21 Advices and suggestions from a smartphone app / a web portal [..] would 

motivate [..] for mental fitness. 

 

22 Advices and suggestions from a smartphone app / a web portal [..] would 

motivate [..] to proceed with healthy nutrition. 

 

23 Letting others see my physical training results on a social platform (e.g. 

twitter, facebook) [..] would motivate [..] for physical fitness.. 

sharing results 

24 Letting others see my mental training results on a social platform (e.g. 

twitter, facebook) [..] would motivate [..] for mental fitness.. 

 

25 Letting others see me eating healthy food on a social platform (e.g. 

twitter, facebook) [..] would motivate [..] to proceed with healthy 

nutrition. 
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Table 2. Means, standard deviations, internal consistencies (Cronbach’s α) and correlations between all study scales. 

No. Dimension Mean SD α 1 2 3 4 5 6 7 8 9 10 11 12 

1 gender - - -             

2 age - - - .00            

3 leadership experience - - - .07 .57*           

4 number of direct subordinates - - - .02 -.04 .06          

5 size of organization - - - .09 -.09 -.02 .66*         

6 positive attitude towards WHP 3.83 0.81 .84 -.02 .15* .06 .05 .16*        

7 
Positive acceptance of apps in 

WHP 
3.11 1.08 .80 .06 -.09 -.02 .05 .11+ .26*       

8 expert-feedback 3.93 0.88 .85 -.08 .16* .09 -.06 .03 .39* .19*      

9 feedback from new media 2.34 0.96 .51 .05 -.13+ -.09 .10+ .10+ -.16* .30* -.20*     

10 individual feedback 2.71 1.25 .95 .09 -.12+ -.03 .08 .10+ .04 .67* .08 .44*    

11 analyses of results 2.77 1.25 .95 .09 -.11+ -.03 .07 .11+ .07 .67* .10+ .43* .93*   

12 advice/suggestions 2.81 1.23 .95 .07 -.09 -.03 .09 .11+ .13* .65* .13* .38* .87* .90*  

13 sharing results 2.26 1.19 .95 .05 -.16* -.09 .12 .07 -.07 .41* -.09 .45* .64* .60* .60* 

Note: N=438; Spearman’s Rho was calculated for ordinal variables; * correlation significant (p < .01) ; + correlation significant (p<.05)  
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Table 3. Results of the multiple regression analyses (standardized regression coefficients from the last step) 

Note: **correlation significant (p<.01); *correlation significant (p<.05). 

 

 acceptance of apps 

in WHP expert feedback 

feedback new 

media 

individual 

feedback analyses of results advice/suggestions sharing results 

 β p-value β p-value β p-value β p-value β p-value β p-value β p-value 

Step 1: individual aspects               

  gender (male) .06 .207 -.07 .116 .04 .433 .08 .086 .09 .068 .07 .155 .04 .372 

  age -.14** .003 .12* .010 -.09 .072 -.11* .022 -.11* .024 -.10* .035 -.14* .003 

  leadership experience .00 .948 .04 .466 -.03 .539 -04 .511 -.02 .676 .02 .737 -.02 .683 

  positive attitude towards WHP .27** <.001 .38** <.001 -.17** <.000 .05 .356 .07 .129 .14** .005 -.05 .309 

Step 2: organizational aspects               

  number of direct subordinates .03 .667 -.08 .143 .04 .547 .06 .366 .03 .638 .06 .353 .12 .056 

  size of organization .03 .612 .07 .300 .07 .291 .06 .419 .07 .283 .04 .563 .00 .954 

Model R2 adjusted .08  .17  .04  .02  .02  .02  .02  
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