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 Summary  
 
Physical inactivity is a serious public health concern: a lack of physical activity poses a major 

risk factor for a variety of adverse health conditions (Bull et al., 2004) and is the fourth leading 

cause of global mortality, causing 8.3% of all deaths in the United States (Carlson et al., 2018). 

Given the clear evidence for the importance of physical activity, one would think that people 

feel motivated to comply with the physical activity guidelines recommended by the World 

Health Organization. Unfortunately, this is not the case: the prevalence of physical inactivity 

is high in most parts of the world, with Western countries as sedentary societies being least 

active (Dumith et al., 2011). Hence, physical activity promotion is an urgent and vital priority. 

While ample research on determinants of physical activity behavior has been conducted in the 

past (Trost et al., 2002), there are still several aspects which have not been analyzed 

comprehensively, leaving room for further explorations. In order to address existing research 

deficits, this work tries to illuminate the question to what extent physical activity promotion 

does make sense from an economic perspective for a) firms and b) public health authorities. 

The present dissertation advances scientific research on health promotion as it focuses on yet 

under researched areas such as organizational-level determinants of corporate health program 

success, gamification within the context of corporate health promotion and the cost-

effectiveness of health promotion programs for children. Furthermore, its findings carry 

important implications for firms, health program providers and public health authorities, 

hinting towards decisive factors one has to keep in mind when designing and planning the 

implementation of a health promotion program. The analyses clearly revealed that social 

aspects are success-critical for worksite health promotion programs. Factors such as 

organizational support and managerial role model behavior and the level of employee 

commitment to the firm have been found to affect program effectiveness. It was uncovered that 

gamification approaches are well suited to promote employee engagement with corporate 
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health efforts. Further, it was shown that a multicomponent childhood obesity program is an 

effectual and cost-effective tool to mitigate the problem of juvenile overweight and obesity. 

This dissertation moves beyond a mere analysis of the effectiveness of health interventions, 

but estimates the return on investment in such programs by comparing projected future savings 

from program-associated weight loss with the costs incurred. Despite several limitations, this 

dissertation advances scientific research on the effectiveness of health interventions and  

contributes to the reduction of public healthcare costs by facilitating the design and 

implementation of effective programs. 
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Overview of Research Papers  
 

This dissertation is divided into two parts. Part A introduces the topic and discusses the overall 

findings and contribution to research and practice and Part B entails two of the five research 

papers (the ones that were published open-access) that form the body of this dissertation. All 

five research papers have been submitted to academic journals. Four papers have been accepted 

for publication and one has been submitted at the time of submission of this doctoral thesis. An 

overview of the five research papers with their (working) titles is provided below. 

 

 

Research Paper I - Organizational-level Determinants of Participation in Workplace 

Health Promotion Programs: A Cross-Company Study 

 

 Accepted for publication in BMC Public Health  

 

Research Paper II - The Motivating Power of Gamification: Does the Inclusion of Game 

Elements increase the Effectiveness of Worksite Health Promotion Programs? 

 

 Accepted for publication in the International Journal of Workplace Health 

Management. 

 

Research Paper III - The Dual Role of Employee Engagement in the Context of 

Workplace Health Promotion Programs 

 

 Submitted to the International Journal of Workplace Health Management. 

 

Research Paper IV - Individual Physical Activity Behavior and Group Composition as 

Determinants of the Effectiveness of a Childhood Obesity Intervention Program 

 

 Accepted for publication in Obesity Facts, Karger 

 

Research Paper V - Cost-effectiveness of a Family-based Multi-component Outpatient 

Intervention Program for Obese Children in Germany 

 

 Accepted for publication in Elsevier Public Health 
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1. Introduction  
 

Insufficient physical activity is a leading cause of death worldwide (Kohl et al., 2012). Physical 

inactivity poses a serious risk factor for non-communicable diseases and has negative effects 

on psychological health. Although societies have known about these negative effects for a long 

time, the prevalence of physical inactivity in high-income Western countries was still at a 

worrisome high rate of 42.2% in 2016 (Bentham et al., 2017). Physical inactivity does not only 

lead to detrimental health effects, but also be economically problematic as individuals who fall 

ill due to insufficient physical activity may have to receive medical treatment and their 

productivity may decline (Ding et al., 2016). The economic costs of physical inactivity can be 

split in direct costs such as the treatment of the condition and indirect costs such as productivity 

losses, meaning reductions in valuable contributions to the economic performance of the 

society (Proper & van Mechelen, 2008). It also becomes clear that physical activity is not only 

problematic for the individual who suffers the direct health consequences caused by the lack 

of activity, but has severe implications for firms and societies as a whole. Both employers and 

public health systems carry large parts of the cost related to treating adverse health conditions 

and suffer productivity losses of their employees or society members, respectively (Asay et al., 

2016; Kohl et al., 2012).  

As societies and firms became aware of the consequences of a sedentary lifestyle over 

the course of the last decades, they have started to put measures into place to promote physical 

activity (Linnan et al., 2019). Hence, given that the prevalence for insufficient activity has 

increased by 10.7 percentage points between 2011 and 2016 in high-income countries 

(Bentham et al., 2017), it is fair to conclude that physical activity promotion is still a highly 

relevant – and urgent – mission for various actors. Firms and societies bear an economic 

responsibility, hence, measures do not only have to be effectual but also economically effective, 

meaning their return on investment should ideally be positive. The existing research on the 
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economic effectiveness of physical activity promotion is inconclusive and leaves several 

questions unanswered. This is unfortunate, as knowing which measures actually effectively 

reduce physical inactivity and pay-off financially is critical to make reasonable investment 

decisions, as financial resources are finite. This work intends to assess the (economic) 

effectiveness of existing physical activity promotion measures and to uncover potential 

determinants thereof. In total, five studies have been conducted to examine the effectiveness 

of physical activity promotion in the context of the firm and society as a whole.  

1.1 General and Economic Relevance of Physical Inactivity  

While there have been times in which an inactive lifestyle was falsely proclaimed as ideal (I. 

M. Lee et al., 2012), by now there is undisputed evidence that physical inactivity leads to 

negative effects on both physical and mental health (Bull et al., 2004). Inversely, regular 

physical activity has been shown to reduce all-cause mortality linearly (I. Lee & Skerrett, 2001) 

and individuals with greater physical activity levels report a higher health-related quality of 

life (Brown et al., 2003). 

Coronary heart disease, a major contributor to the mortality and morbidity in high-

income western countries, is associated with physical inactivity (Bijnen et al., 1994). Many 

studies have shown that there is an inverse relationship between heart disease and physical 

activity, independent of the relation of physical activity and other risk factors such as 

overweight (e.g. Berlin & Colditz, 1990; Eaton, 1992; Whaley & Blair, 1995). A meta-analysis 

finds support for the hypothesis that there is a positive dose-response relationship between 

physical activities, meaning that higher levels of physical activity lead to greater benefits, while 

there exist indications for diminishing marginal returns of physical activity (Sattelmair et al., 

2011). Furthermore, there is conclusive evidence that physical activity is associated with a 

reduction in cancer risk (Thune & Furberg, 2001; Warburton et al., 2006), especially for breast 

and colon cancer (Liu et al., 2016). Studies have shown that merely by adjusting lifestyle 
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factors such as increasing levels of exercise, the prevalence for cancer risk in a population can 

be lowered significantly (Clarke et al., 2006). Consistence evidence exists for the inverse 

relation between physical activity and colon cancer, with a meta-review reporting that the risk 

of developing colon cancer can be reduced by approximately 24% through engagement in 

sufficient physical activity (Wolin et al., 2009). Further, physical inactivity has been uncovered 

as an independent risk factor for the development of diabetes type 2 (Lamonte et al., 2005; Qin 

et al., 2010) and has been reported to account for approximately 14% of diabetes cases 

worldwide (Bull et al., 2004). Reducing sedentary times and increasing physical activity levels 

therefore may reduce the incidence of diabetes considerably (Lindström et al., 2013).  

Besides the adverse effects on physical health, it has been shown that physical inactivity 

also affects mental health negatively (Mason & Kearns, 2013). Studies have found that 

increases in habitual physical activity are associated with lower levels of depression and 

anxiety (Goodwin, 2003) and greater emotional well-being (Galper et al., 2006). A physically 

active lifestyle positively affects the subjective well-being and the life satisfaction perceived 

by individuals (Maher et al., 2015; Martin Ginis et al., 2010).  

To sum up, the evidence regarding adverse health effects of physical inactivity is clear 

and conclusive. This is why the World Health Organization has developed and published global 

recommendations on physical activity levels for adults between 18 and 64 of age (World Health 

Organization, 2010). Unfortunately, large parts of the world’s population are still not 

sufficiently active – by now, physical inactivity has reached epidemic levels, being the fourth 

leading cause of death (Kohl et al., 2012). 

Physical inactivity is not only a health problem but also an economic problem: Non-

communicable diseases such as heart diseases and cancers are leading causes of death, 

accounting for approximately 71% of all deaths globally (World Health Organization, 2018) 

and causing considerable direct and indirect costs (Katzmarzyk et al., 2000). Direct costs stem 
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from treating the respective disease while indirect costs relate to societal productivity losses 

(Kruk, 2014). Studies report that indirect costs account for the greater part of the economic 

burden related to physical inactivity (Janssen, 2012). Recent meta-reviews estimate that 0.3% 

to 4.6% of total national healthcare costs can be attributed to physical inactivity (Ding et al., 

2017; Pratt et al., 2014). This wide cost range reflects the variety of methods used and indicates 

the need for the development of robust and standardized methods to assess the cost of physical 

inactivity (Ding et al., 2016). Evaluating the economic success of physical activity promotion 

programs is methodologically challenging; hence, it is no wonder that such assessments are 

still scarce (Davis et al., 2014). However, economic cost-assessments are important means to 

emphasize the urgency of taking action and facilitate decision-making and resource allocation. 

Despite the shortcomings of existing analyses and the associated uncertainty with regard to the 

size of the problem, it can be concluded that the lack of physical activity is a widespread and 

serious economic issue in industrialized countries.  

 As physical inactivity causes considerable health care costs, investing in physical 

activity promotion could make sense, provided those efforts are effective. As public health 

budgets are finite (O’Reilly et al., 2011), being aware of the economic effectiveness of physical 

activity promotion is important. For example, a meta-evaluation of studies measuring the 

economic return of worksite health interventions found that those programs achieve on average 

a 25% reduction in health care costs (Chapman, 2012). Also on a societal level, models project 

that the increase of physical inactivity leads to significant cost-reductions (Cobiac et al., 2009). 

A systematic review of primary care and community interventions confirms that physical 

activity promotion programs can lead to public health savings (Garrett et al., 2011). Existing 

evidence – despite still being scarce – gives reason to belief that a physical activity promotion 

may be an economically reasonable step to take.  
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1.2 Physical Inactivity on Different Levels: Individuals, Firms and Societies 

Physical inactivity is a global problem, which requires immediate action on different levels to 

address it effectively (Reis et al., 2016). When analyzing the consequences of physical 

inactivity, one has to distinguish effects on three levels: the individual, the firm and the society 

as a whole. In the following, existing research with regard to health and economic effects of 

physical inactivity will be discussed on each of the three levels to develop an understanding 

for the status quo.  

1.2.1 Individuals 

 

Individuals who miss to engage at least 150 minutes of moderate-intensity aerobic physical 

activity per week face direct health consequences (World Health Organization, 2010). As 

ample evidence suggests physical inactivity is directly associated with a variety of negative 

health conditions such as ischemic heart disease, cancer and diabetes type 2 (Gaetano, 2016). 

Individuals who are physically inactive tend to show lower levels of well-being than active 

peers (Pawlowski et al., 2011). Furthermore, physical inactivity has negative economic effects 

for the individual as it causes health care costs and decreases productivity (F. Wang et al., 

2005). Depending on the health care system of the respective country, individuals have to bear 

the additional health care charges attributable to physical inactivity either in whole or in part. 

Several studies have shown that regular physical activity has a positive economic effect on an 

individual, reflected in labor market variables such as wages, which are between 6 to 10% 

higher for physically active individuals (Kosteas, 2012; Lechner, 2009; Lechner & Sari, 2015). 

The hypothesis is that regular exercise increases well-being and job satisfaction which in turn 

drive productivity and earnings (Kosteas, 2012). Furthermore, active individuals are less likely 

to be unemployed (Kavetsos, 2011). Lastly, prior research has found that being physically 

active may signal desirable personality traits such as discipline to a potential employer, leading 

to higher wages (Lechner, 2009). One can conclude that scientific evidence gives reason to 
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belief that it does pay off for individuals to be physically active as it positively affects both 

health and economic outcomes.   

While there is indisputable evidence that individuals would benefit from being 

physically active, a significant share of the world’s population does not move enough. This 

holds true even though in an attempt to examine the root cause of this problem, many scholars 

have analyzed the individual factors associated with participation in physical activity. Meta-

reviews on the determinants of physical activity revealed that being male, the level of 

socioeconomic status and self-efficacy are positively correlated with being physically active, 

while base Body Mass Index (BMI) and age demonstrate strong and consistent negative 

correlations with physical activity (Trost et al., 2002). One can sum up that a strong body of 

research illuminated the consequences of physical inactivity and the determining factors behind 

it (Brownson et al., 2000; Giles-Corti & Donovan, 2002; K. M. Mills et al., 1996).  

1.2.2 Firms 

 

As the majority of individuals are in an employment relationship, the problem of physical 

inactivity does not only affect the individual but also affects the employer. Firms incur direct 

employee health care costs (Pronk et al., 1999) and indirect costs of physical inactivity 

stemming from productivity losses related to high levels of absenteeism and a lack of 

productivity at work (Proper & van Mechelen, 2008). Consequently, independent of any 

external encouragement through policies, firms may be inherently interested in increasing 

physical activity levels among their workforce. This may be an explanation for the projection 

that the corporate wellness industry will grow at a rate of 6.9% annually until 2027 (“Corporate 

Wellness Market Worth $97.4 Billion By 2027,” 2020). Another reason for the uptake in 

corporate wellness programs is the fact that – in an attempt to reach a large share of the 

population – public health authorities encourage employers to promote physical activity at the 

workplace, where most adults spend a significant amount of time (Proper et al., 2003). 
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Researchers argue that the workplace is especially well suited for impactful physical activity 

promotion as employers have immediate, frequent and lasting access to employees and 

indirectly to their families to promote physical activity in- and outside of the workplace (Pronk 

& Kottke, 2009). 

As corporate fitness offerings have gained popularity over the past years, several 

researchers have assessed the effectiveness of such programs, finding mostly positive 

economic returns (Baicker et al., 2010; Chapman, 2012). One example for a firm that has 

successfully implemented a corporate health program more than 40 years ago is Johnson & 

Johnson, reportedly saving between 1.88 to 3.92$ for every dollar spent on the program (Henke 

et al., 2011). The majority of existing studies confirms the positive effects of physical activity 

interventions on absenteeism and work-performance (Jacobson & Aldana, 2001; Pronk et al., 

2004) – however, due to a heterogeneity in results that has been uncovered by several meta-

analyses (Conn et al., 2009; Proper et al., 2002), the evidence cannot be considered conclusive 

yet. Nonetheless, the prevailing ambiguity does not prevent companies from putting forward 

corporate health efforts and an increasing number of firms start to implement a workplace 

health promotion program (WHPP) (Mattke et al., 2014). For those programs to be effective, 

employee participation is a basic precondition. Unfortunately, participation rates often remain 

behind expectations: researchers who assessed the effectiveness of workplace wellness 

programs around the globe found participation rate ranges from 10-64% (Robroek et al., 2009), 

with averages in between 20-40% (Mattke et al., 2014). It is worth mentioning that these rates 

are employer-reported and therefore might still be inflated.  

The high importance of the workplace for the promotion of physical activity and the 

lack of clarity on determinants of effectiveness of WHPPs emphasize the need for further 

research in this area. Hence, one focus of this doctoral thesis is the question of how the 

effectiveness of corporate health programs can be increased.  
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1.2.3 Societies 

 

Societal systems do not only comprise employed adults but also adults in other working 

situations, children and adolescents as well as elderly people, who also incur health care 

expenses. Healthcare systems differ considerably across countries with regard to the question 

who carries the health care costs, but one can say that all public health administrations generally 

have a strong interest in reducing the incidence of chronic diseases in the population, as it 

causes costs. As a sedentary lifestyle has been identified as a leading cause of death and a major 

risk factor for several chronic diseases (Kohl et al., 2012), public health authorities look for 

ways to promote physical activity. There do exist several studies on the nationwide cost of 

physical inactivity, finding that between 2.4% and 3.7% of direct health care costs are 

attributable to physical inactivity (Colditz, 1999; Janssen, 2012; Katzmarzyk et al., 2000). 

Other studies that assess the joint impact of physical activity, overweight and obesity report 

that approximately 23.5% of health care charges can be attributed to these conditions 

(Anderson et al., 2005). In the face of budget constraints, administrations are keen to achieve 

transparency on the economic return on investment of different measures to promote physical 

activity and reduce the prevalence of overweight and obesity.  

One issue that has raised strong public health concerns due to a dramatic increase in 

prevalence over the last decades is childhood obesity. Childhood obesity is a highly 

problematic condition, as it does not only lead to immediate adverse health effects (Freedman 

et al., 1999), but tends to track into adulthood (Herman et al., 2009), causing considerable 

negative health and economic consequences later in life. While children usually do not 

experience the complications related to obesity as intense as adults do, there are several 

immediate negative effects such as sleep disorders and insulin resistance, to name only two 

(Must & Strauss, 1999). Furthermore, the self-esteem of the obese or overweight child is likely 

to suffer due to the negative body image and potential experiences with mobbing, which may 
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lead to a disturbed psychosocial development (Pizzi & Vroman, 2013). Researchers have found 

that childhood obesity is a predictor of adulthood obesity, showing that the risk of staying obese 

is positively correlated with BMI and age of the obese child (Ward et al., 2017). Obese children 

are likely to remain susceptible to a variety of serious diseases later in life (Barton, 2012). 

In an attempt to reduce the prevalence of childhood obesity, public health 

administrations are deploying a variety of methods from charging a tax on sugar-sweetened 

beverages (Donaldson et al., 2015) to lifestyle interventions including physical activity 

promotion (Fox, 2004), with one prominent example being the ‘Let’s Move!’-campaign 

initiated in 2010 by Michelle Obama, the wife of the then-president of the United States. While 

there has not been found one best way to tackle the problem of childhood obesity yet, multi-

modal family based intervention programs have been identified as the most promising approach 

(Luttikhuis et al., 2009). Multimodal programs address different elements of the problem, 

combining for example nutrition counseling and physical activity sessions. However, there is 

a lack of empirical evidence with regard to the economic effectiveness of such programs. While 

there do exist assessments of the (expected) success of childhood obesity interventions 

(Gortmaker et al., 2015), those are mostly based on hypothetical modulations of achieved 

health improvements instead of field data. 

 The increasing prevalence of childhood obesity is one of the main drivers of the overall 

obesity problem. Due to the severity of the childhood obesity epidemic and a lack of 

transparency with regard to (cost) effective treatments, it is difficult for public health 

authorities to take effective action. Consequently, there is the need to advance research on 

childhood obesity interventions with a focus on determinants of (economic) effectiveness. This 

thesis intends to shed light on the factors that influence program success and in turn return on 

investment of those interventions. 
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1.3 Identification of Research Deficits and Deduction of Research Questions 

Physical inactivity is a serious problem and hence the promotion of physical activity has been 

researched extensively in the past decades. However, in contrast to the fruitful results on the 

impact of individual determinants (Bauman et al., 2002; Fortier et al., 2012; Mills et al., 1996; 

Trost et al., 2002), insights into the impact of firm- and society-level determinants on program 

effectiveness continue to be scarce. There are only a few sources indicating that a supportive 

social environment (Scherrer et al., 2010) and financial incentives (Volpp et al., 2008) may be 

of importance in the context of health promotion. Particularly, the question of how corporate 

health programs should look like to improve health outcomes among participants has so far 

largely remained unanswered and thus seems pressing for future research. An assessment of 

the existing research base on juvenile obesity intervention makes clear that while there are 

studies on the effectiveness of childhood obesity prevention programs (Veugelers & Fitzgerald, 

2005; Y. Wang et al., 2015), a lack of transparency with regard to factors predicting the 

effectiveness of multimodal childhood obesity interventions prevails. Furthermore, few 

scholars have analyzed the cost-effectiveness of such programs yet. In a response to the above-

mentioned research deficits, this dissertation derives seven central research questions that guide 

the empirical analyses and aim to advance existing literature.  

The first research question addresses the prevailing research deficit with regard to the 

impact of firm-level determinants on the success of corporate health programs. It aims to 

educate firms on how to set the right conditions for the implementation of a WHPP and what 

to do to promote its effectiveness. 

Research Question 1: Which organizational-level factors affect the participation rate in 

a WHPP?  

However, since one cannot only observe across-firm- but also within-firm differences in 

effectiveness of a corporate health program (Mattke et al., 2014), this dissertation also tries to 
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uncover site-specific predictors of program success. In fact, participation rates can vary greatly 

among different departments, sites and even teams (Hersey et al., 2008; MacKinnon et al., 

2010). Accordingly, research question 2 addresses the potential site-level determinants of the 

effectiveness of an implemented corporate health program.  

Research Question 2: Which site-level factors affect the participation rate in WHPPs? 

Next, this dissertation aims to investigate the role of gamification in the context of a 

corporate health promotion program. Thereby it focuses on the general question if the inclusion 

of game elements may improve the outcome of corporate health efforts. Gamification research 

has been thriving in the last years: in numerous studies, scholars have shown that game design 

elements have a positive effect on motivation and respective outcomes, in various contexts 

(Dicheva & Dichev, 2015; Juho Hamari et al., 2014; Johnson et al., 2016). However, 

gamification in the specific area of corporate health has been under researched yet. As its power 

has not been fully exploited to combat the topic of physical inactivity, it seems pressing to 

investigate how game elements work within the context of workplace health promotion. 

Research question 3 addresses this need for research. It explores if gamification has an effect 

when deployed as part of a corporate health program.  

Research question 3: How does the inclusion of game design elements in a WHPP 

influence program effectiveness?  

Further, building upon the finding that men tend to be more susceptible to the performance-

enhancing effect of competition (Morin et al., 2013; Vugt et al., 2007), this dissertation 

examines if this holds true in the corporate health context as well. It would be fortunate if that 

would be the case, as currently, the larger share of participants in a WHPP is female (Glasgow 

et al., 1993; Robroek et al., 2009). Research question 4 aims to investigate if gamification in 

corporate health may be a means to motivate male employees to involve themselves with 

corporate health efforts.  
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Research question 4: How does the effect of gamification on male participants compare 

to the effect of gamification on female participants, in the context of a WHPP? 

Adding to the research on corporate health promotion, research question 5 intends to shed 

light on the role of employee engagement in the context of corporate health promotion. 

Employee engagement has been increasingly discussed as an important factor to manage 

employee retention (Bhatnagar, 2007; Cartwright & Holmes, 2006), as engaged employees are 

less likely to consider leaving their current employer (Shuck, 2010). Given these insights, this 

dissertation explores how base levels of employee engagement influence WHPP participation 

and how participation in such a program in turn influences employee engagement levels. 

Research question 5: How does employee engagement relate to the effectiveness of a 

WHPP and vice versa? 

Another aspect of physical activity promotion research the present dissertation intends to 

illuminate is the effectiveness of childhood obesity programs. It establishes a link between the 

characteristics of the intervention group and program outcomes, which have not been in focus 

of existing research so far. Thus, research question 6 tries to close this knowledge gap and 

explores which group-level determinants affect health outcomes among participants of a 

childhood obesity program.  

Research question 6: Which group-level factors affect the effectiveness of an outpatient 

multimodal childhood-obesity program? 

Furthermore, the dissertation moves beyond an analysis of the efficacy of childhood obesity 

programs and comprises a cost-effectiveness assessment of one particular intervention. 

Research question 7 directly emanates from the recent debate with regard to the question 

whether childhood obesity prevention programs are economically viable, meaning whether 

they show a positive return on investment or not (Cawley, 2010; Gortmaker et al., 2015).  
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Research question 7: Does an outpatient multimodal childhood-obesity program 

prove cost-effective? 
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Figure 1 illustrates this dissertation’s overarching simplified research model, which 

connects the seven research questions. Five separate papers provide answers to these research 

questions. Research paper I addresses RQ1 by exploring which organizational-level factors 

have an impact on the effectiveness of the health promotion program implemented within the 

firm. Research paper II addresses RQ3 and RQ4, since it first assesses whether gamification 

has an effect on health outcomes in a WHPP and subsequently explores if the effect differs 

between male and female employees. Research paper III focuses on RQ2 and RQ5 as it assesses 

which site-level factors predict program enrolment and additionally analyzes how the level of 

employee engagement is affected by the implementation of a corporate health program. 

Research paper IV covers RQ6 as it investigates which factors influence the effectiveness of a 

childhood obesity intervention and specifically looks into the predictive power of group-level 

factors. Lastly, research paper V addresses RQ7, assessing the cost-effectiveness of a childhood 

obesity intervention and determining its return on invest through a projection of future cost 

savings.  

 

Figure 1: Overview of research model 
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2. Theoretical Background, Research Design and Output 

2.1 Focus of the Present Research 

While there is extensive evidence on the individual level factors, which drive physical 

inactivity, a lack of clarity prevails with regard to determinants on the effectiveness of 

interventions on the firm and society level. Of course, individual level factors also play a role 

for the outcome of those interventions; however, there are several other factors, which are 

decisive for the success or failure of such programs. This doctoral thesis intends to shed light 

on how to design effective physical activity promotion interventions at the level of the 

workplace and the community.  

 As many adults spend a large share of their daily sedentary hours at work (Thorp et al., 

2012), the workplace has been identified as a reasonable setting for physical activity 

promotions. However, given the limited effectiveness of corporate health programs, the need 

to develop a better understanding of how to design effective programs becomes evident. As 

low participation rates constitute one of the main causes behind the observed poor results, the 

key question is how to motivate employees to engage with programs offered by their employer. 

One research question this dissertation intends to answer is which organizational level factors 

have influence on the participation rate in a corporate health program. Recently, gamification 

has emerged as a new tool to promote participation in corporate health efforts. Gamification is 

defined as the usage of game design elements in a non-game context (Deterding, Dixon, Khaled, 

et al., 2011) and has been increasingly deployed in the area of health and fitness in the last 

years. As gamification seems to be a promising measure to enhance the effectiveness of 

WHPPs, one of the studies making up this dissertation aims at providing empirical evidence 

on its effect.  

 Public health authorities around the globe worry as the economic burden related to 

chronic diseases, whose development is favored by physical inactivity and obesity, is 
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increasing. In an attempt to mitigate this problem, different intervention measures are deployed, 

with varying degrees of success. Treating obesity right after its onset – which often means in 

childhood – is one of the strategies followed. Unfortunately, up to now, it was not possible to 

define a gold standard for treating childhood obesity due to a lack of transparency with regard 

to how to design effective interventions as one does not know about how to adjust factors such 

as group size and composition, to only name a few. Furthermore, there are few empirical studies 

on the economic effectiveness of such programs. However, valid insights on this question 

would be important to enable public authorities to make appropriate investment decisions. 

Hence, within the scope of this doctoral thesis, the effectiveness of a multimodal family based 

childhood obesity intervention is analyzed with regard to factors that determine effectiveness.  

2.2 Methods 

All five studies employ quantitative empirical research methods and build on data from practice. 

This has two implications: on the positive side, it leads to results with high practical relevance. 

However, it also limits the scientific value added of the results, as the availability of data points 

was limited, due to e.g. privacy concerns. The three research papers on the effectiveness of 

corporate health programs deploy real life data provided by two different providers of such 

programs. Both providers are collaborating with numerous firm clients whose anonymized data 

could be accessed and analyzed, allowing for the detection of variances on the organizational 

level. Within the scope of the first study, organizational level determinants of participation in 

a corporate health program were analyzed using multiple linear regression. The second study 

also deployed linear and logistic regression methods in order to detect differences between 

employees participating in a gamified health program versus those who do not, again across 

firms. The last study on WHPP effectiveness focused on one firm only and uncovered site-

level predictors of program enrolment, using multiple linear regression. The two society-level 

papers with a focus on childhood obesity build on data from children who participated in an 
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eleven-month outpatient childhood obesity intervention. The data was gathered over the course 

of 15 years, beginning in 2003. Each year a new cohort of children participated in the program. 

One paper used linear regression in order to uncover predictors of program success, on both 

the group- and the individual-level. The second paper on the effectiveness of the childhood 

obesity intervention deployed a cost-effectiveness analysis to assess the return of investment 

of the program. 

2.3 Research Output 

Research papers I-III are covering the topic of return on investment in physical activity from a 

firm perspective. As firms have an inherent interest of promoting physical activity levels 

among their employees to reduce absenteeism and increase productivity (P. R. Mills et al., 

2007), the number of employers implementing health promotion programs is increasing. Thus, 

firms are expected to appreciate scientific evidence on how to improve the effectiveness of 

such program.  

Physical inactivity and associated consequences do not only bother firms but also put a 

burden on society as a whole (Ding et al., 2016). Public health authorities are hence interested 

in uncovering effective ways of health promotion among the population. As budgets are 

constrained, administrations have to decide how to allocate public health funding. To improve 

high-impact decision-making, factual knowledge on the efficacy and cost-effectiveness of 

different measures is needed. Given the fact that childhood obesity is one core problem putting 

a strain on public health systems, especially in industrialized countries, two research projects 

have been conducted in an attempt to advance research in this field. Research papers IV and V 

put forward results of analyses on the efficacy and cost-effectiveness of a childhood obesity 

program. 
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2.3.1 Summary Paper I 

 

Research paper I – titled ‘Organizational-level Determinants of Participation in Workplace 

Health Promotion Programs: A Cross-Company Study’ – discusses the impact of 

organizational level determinants of WHPP effectiveness. By answering this research question, 

the paper advances research on physical activity promotion in the firm setting and specifically 

sheds light on how to design programs and set conditions in order to improve effectiveness.  

Research deficits: Driven by the compelling evidence on the employer benefits of health 

promotion among employees, many firms consider the implementation of a corporate health 

program. Program effectiveness requires the participation of employees, which is in turn 

predicted by different influential factors. While there exists ample evidence on the individual 

level predictors of physical activity participation, so far not many studies have looked into the 

topic of organizational level factors. However, establishing clarity with regard to organizational 

determinants of program effectiveness would be highly beneficial as such factors are usually 

at least partly under control of firm leadership and are consequently easier to adjust. In an 

attempt to enable firms to design and implement WHPPs that are both effectual and cost-

effective, this research paper focuses on the detection of organizational level success factors. 

Methodology and Findings: A business-to-business fitness provider collaborating with many 

firms around the globe provided data on 61 German firms, which have implemented the 

respective physical activity promotion program for their employees. This program grants 

employees access to a wide range of fitness centers in close proximity to their workplace and 

home. The monthly fee for the program is partly or fully covered by the employer. In the 

process of analysis, a random effects model was used to uncover organizational level predictors 

of enrolment rate in the program. As the firms differ across various general factors such as size 

but also across implementation-related factors such as the degree of managerial support for the 
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program, this method allows the generation of insights on how to drive enrolment and therefore 

also program effectiveness.  

 The results showed that program participation greatly varies across firms with an 

average enrolment rate of 15.4%. Organizational program support – meaning to what extent 

program enrolment is encouraged by firm leadership and peers – has been revealed as a 

significant positive predictor of program enrolment. The share of program costs that have to be 

covered by participating employees themselves – called employee co-payment – was 

significantly negatively correlated with enrolment, as was firm size in terms of number of 

employees. 

Contributions: In a time where more and more firms consider the implementation of some sort 

of physical activity promotion, this paper makes a valuable contribution to the literature on 

corporate health programs. Specifically, it finds that the degree to which firm decision makers 

and natural role models, i.e. firm leadership, encourage and facilitate program engagement is a 

key factor behind employee acceptance of and employee participation in corporate health 

offerings. While there are plenty of factors, which lie out of control of the firm’s leadership 

when it comes to employee health, the evidently decisive factor of organizational support of 

WHPPs is clearly one that remains in their hands. 

2.3.2 Summary Paper II 

 

Research paper II with the title ‘The Motivating Power of Gamification: Does the Inclusion of 

Game Elements Increase the Effectiveness of Worksite Health Promotion Programs?’ focuses 

on one particular tool which is hypothesized to increase WHPP effectiveness: gamification. 

Facing the problem of low participation rates in corporate health programs, firms recently have 

started to turn towards solutions including game design elements with the intention to motivate 

engagement. This research paper seeks to answer the question whether or not gamification has 
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a positive impact on the effectiveness of corporate health programs empirically and how a 

potential effect may differ between men and women.  

Research deficits: In recent years, gamification, which means the deployment of game-like 

elements in a non-game context (Deterding, Dixon, Sicart, et al., 2011), has become 

increasingly popular. Gamification comes in a variety of forms, such as loyalty programs or 

competitions and is hypothesized to affect motivation and in turn performance outcomes 

positively (J. Hamari & Koivisto, 2013). As social aspects are of high importance in the 

workplace setting, firms consider employing gamification mainly in the form of health 

challenges – however, there is no clear supporting evidence. While gamification has been 

proven effective in various other contexts such as education (Dicheva et al., 2015), we face a 

lack of studies on its impact on the outcomes of corporate health programs. This is unfortunate, 

as firms should be able to base their investment decision with regard to the design and 

implementation of their corporate health program on factual research instead of unbacked 

hypotheses. This study intends to close the respective research gap by providing an empirical 

assessment of the effectiveness of gamification in the context of corporate health.  

Methodology and Findings: In order to arrive at a realistic assessment of the effectiveness of 

gamification as part of a corporate health program, the study was conducted with data provided 

by a business-to-business provider of a corporate health solution: a mobile app that is built 

around a gamification element. Program users have the option to enroll in a corporate step-

challenge; however, they can also decide to use the health program without doing so. Therefore, 

the data set allowed the isolation of the effect of gamification on program outcomes. Linear 

and logistic regression models were deployed. The results showed that gamification elements 

had a significant positive effect on health outcomes of program participants as employees 

participating in the step-challenge were considerably more physically active than peers who 

did not participate. The recommended threshold of 10’000 (Choi et al., 2007) was much more 
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likely to be reached by participants who joined the competition versus others who did not. 

Furthermore, the study uncovered that men responded more positively to the inclusion of a 

gamification event than women, which is – given the fact that men are usually less likely to 

participate in corporate health programs (Aldana et al., 2005) – a highly interesting finding. 

Contributions: This paper advances research by providing empirical evidence on the 

functioning and effectiveness of gamification in the specific context of workplace health 

promotion. It complements existing work on gamification in other contexts and shows that 

opting for a WHPP that includes game design elements can indeed drive effectiveness. This 

research increases the scientific understanding of contemporary types of corporate health 

programs and provides helpful guidance for firms in the process of implementing a corporate 

health promotion program. 

 

2.3.3 Summary Paper III 

 

‘The Dual Role of Employee Engagement in the Context of Workplace Health Promotion 

Programs’ is the title of research paper III, focusing on the role of employee engagement, 

meaning an employee’s commitment to her or his employer (Little & Little, 2006). Both the 

questions of how to retain employees in times of increasing talent mobility and how to promote 

physical activity among employees in face of a physical activity epidemic are of concern to 

employers. The research question this study seeks to answer is how employee engagement and 

WHPP effectiveness are interlinked.  

Research deficits: While employees used to work for the same employer for their entire 

professional life, employee mobility is currently very high. Against this background, firms feel 

the need to establish working conditions that promote employee engagement, which describes 

an employee’s positive and committed attitude towards the employer (Schaufeli et al., 2002). 

Recently, firms increasingly implement worksite health programs, among other reasons in 

order to signal employees that they do care about their well-being beyond their ability to be 
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productive at work. Another reason for the rising popularity of such programs is that firms 

actually do expect them to have positive effects on employee health, translating into reduced 

absenteeism and presentism. Unfortunately, participation rates in such programs often remain 

behind expectations (Mattke et al., 2014). While some research has been conducted in the field 

of predictors of participation, there is a lack of studies on the role of employee engagement in 

this context. This study attempts to clarify to what extent employee engagement predicts 

participation in a corporate health program and to assess the effect of program participation on 

employee engagement. 

Methodology and Findings: Using linear regression models, data from a health platform 

provider and one of its clients were used. The employees of the client firm are distributed across 

different sites, which allowed assessing the impact of site-level factors on program enrolment 

and employee engagement. The results showed that the base level of employee engagement at 

the site is a significant positive predictor of average enrolment in the WHPP. Furthermore, the 

study uncovered that the higher the share of office workers (versus warehouse workers), the 

greater the participation rate. Another goal of this research was to assess if a corporate health 

program effectively drives up engagement rates among employees. This research question can 

be answered positively as both the average enrolment rate and the average time spent in the 

app are found to be significant positive determinants of engagement levels at the specific site.  

Contributions: Research paper III yields two relevant contributions to academic research and 

practice. First, it advances academic literature with regard to the determinants and correlates 

of WHPP participation and in turn effectiveness by uncovering employee engagement as an 

important precondition. By doing so, it saves firms the high costs associated with a 

comprehensive corporate health program, if the prevalent levels of employee engagement are 

low and are therefore likely to sabotage a successful program rollout. Second, by uncovering 

that employee participation in corporate health programs can improve engagement levels, 
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which are in turn important for employee retention, this study provides an additional argument 

for ramping up corporate health efforts. 

2.3.4 Summary Paper IV 

 

Research paper IV is titled ‘Individual Physical Activity Behavior and Group Composition as 

Determinants of the Effectiveness of a Childhood Obesity Intervention Program’ and examines 

which factors determine the success of a multi-component family based intervention program. 

The overarching goal is to facilitate the design of effectual juvenile obesity programs through 

the identification of critical success factors, with a focus on group-level factors. 

Research deficits: Over the past decades, the prevalence of obesity and overweight among 

children and young adults has increased considerably (Bhadoria et al., 2015). Several different 

approaches have been followed in the attempt to tackle the global childhood obesity epidemic, 

with varying degrees of success. While there is some scientific evidence that programs that 

combine different modules (e.g. physical activity, nutrition and psychological counseling) are 

generally the most effective solution (Luttikhuis et al., 2009), there is a clear lack of research 

on how to design the specifics of such programs in order to increase effectiveness. So far, there 

is no conclusive evidence with regard to individual- or program-level factors as contradictory 

findings exist, e.g. with regard to the impact of base BMI, the role of parental obesity and the 

intervention setting (Vos & Welsh, 2010). Especially when it comes to the impact of group-

level determinants such as intervention group size or member composition, evidence is limited. 

However, having full transparency factors that influence the outcomes of juvenile obesity 

programs is critical, especially for determinants that can be adjusted easily. Thus, the objective 

of this research is to generate insights regarding the most effective childhood obesity 

intervention. 

Methodology and Findings: The data that forms the basis of this research paper was provided 

by the organizers of the CHILT program, a comprehensive eleven-month outpatient childhood 
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obesity intervention, which was first conducted in 2003 and repeated once every year since 

then, involving a group of six to 17 members. The target group were obese and overweight 

children and adolescents, who participated in two weekly sessions, which included doctor visits, 

counselling sessions on nutrition and physical activity trainings. The majority of the sessions 

took place in a group setting. Over the course of 15 years, data on 249 children was gathered, 

who were measured and weighed and completed a variety of further tests at the beginning and 

at the end of the program, e.g. measuring blood pressure and skinfold thickness. The 

effectiveness of the program was assessed through comparison with a control group (N=54). 

Besides health and lifestyle information about the participating children, data with regard to 

group-size and composition was available, which enabled the analysis of potential predictors 

of program effectiveness. It was found that the intervention effectively and significantly 

reduces Body Mass Index Standard Deviation Score (BMI-SDS) and increases physical fitness 

among participants versus children in the control group. The pre-program physical activity 

levels of the children positively influenced the magnitude of change in health indicators, 

meaning that children who reported to be physically active prior to the program achieved 

greater reductions in BMI-SDS and larger improvements in fitness. Looking at the influence 

of group-level determinants, the age range within the group and the gender split were 

uncovered as predictors: participants of gender-heterogeneous groups with a narrow age range 

achieve better results than do children in gender-homogenous groups with a wide age range. 

Contributions: Given the high relevance of the childhood obesity problem, every study that 

provides answers with regard to the design of effective interventions can be considered a 

valuable contribution. Given the lack of knowledge regarding the impact of group-level factors, 

this research contributes to the existing literature by shedding light on how the group-set-up 

influences health outcomes of obese and overweight children participating in the program.  
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2.3.5 Summary Paper V 

 

In research paper V – ‘Cost-effectiveness of a Family-Based Multi-component Outpatient 

Intervention Program for Obese Children in Germany’-, a multidisciplinary childhood obesity 

intervention is assessed with regard to its cost-effectiveness. The intention was to clarify if the 

health care savings, which can be attributed to health improvements achieved through program 

participation outweigh program costs. Given that policymakers are usually operating within 

financially restrained budgets, knowing about the return on investment of different intervention 

measures to address juvenile obesity is crucial. This research intends to provide empirical 

evidence on the cost-effectiveness of such intervention programs.  

Research deficits: In the past years, different ways to address the problem of childhood obesity 

have been followed. Many studies have been conducted in order to assess and compare their 

effectiveness, uncovering that multi-modal interventions involving the parents of the child 

generally work best (Ho et al., 2012). Evidence is sparse when it comes to the economic 

effectiveness of juvenile obesity interventions. While there do exist studies that compare 

hypothetical policy measures with each other (Gortmaker et al., 2015), there is a lack of real 

empirical evidence with regard to the cost-effectiveness of comprehensive lifestyle-

interventions specifically. This is unfortunate as it would be beneficial to arrive at an 

understanding of how to design the most effective intervention possible to mitigate the 

detrimental consequences of obesity and overweight early in life. This paper addresses this gap 

by deploying data from a real life obesity intervention to conduct a cost-effectiveness analysis.  

Methodology and Findings: Paper V deployed the same data set as paper IV to assess the cost-

effectiveness of the CHILT program. In order to analyze the program’s return on investment, 

information on both savings and costs is required. While the costs were readily available, the 

savings had to be modeled as the largest share is expected to occur far in the future. Projected 

savings were calculated based on the reduction in BMI and the related improvement in the 
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obesity-related diseases hypertension, dyslipidemia and insulin resistance. Prior research on 

lifetime direct and indirect health care costs related to those conditions was leveraged. The 

analysis reveals that intervention participants significantly lowered their BMI-SDS and 

improved blood pressure and cholesterol-values. As projected future savings due to these 

improvements are higher than the cost of the program, the program’s return on investment is 

positive. Future savings range between 1859€ to 1926€ per child, which corresponds to a return 

on investment of 3.3% to 7.0%. 

Contributions: As cost-effectiveness assessments of actual (as opposed to hypothetical) 

childhood obesity interventions are scarce, this study advances research in the field of health 

promotion by offering cost-effectiveness results generated through an empirical assessment 

based on field data. While the projection of future cost savings is always subject to uncertainty, 

providing an estimate of the cost-effectiveness of a program that complies with the current 

design recommendations for childhood obesity interventions is clearly a valuable and 

practically relevant contribution.  

3. Discussion 

3.1 Main Findings 

The overarching research goal of this doctoral thesis is to clarify under which conditions 

investments in physical activity do have a positive return. In the last years, physical activity 

promotion has been increasingly discussed as a potential measure against the development of 

those serious chronic diseases for which physical inactivity poses a significant risk factor. For 

societies, physical activity promotion is not an option but an obligation. Firms, however, 

though maybe morally obliged to care for the health and well-being of their employees, are 

mainly driven by economic motives. Hence, a necessary precondition for firms to engage in 

physical activity promotion is the belief that it does make sense economically, meaning that it 

actually does pay off in monetary terms. Despite being less focused on economic returns, public 
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health authorities are also forced to take the economics of physical activity promotion into 

consideration, as they operate within restricted budgets and have to make sensible investment 

decisions. The research papers making up this thesis intend to shed light on the question of 

how to design and implement effective health interventions. Those interventions aim at 

promoting physical activity and alter other lifestyle habits to the better, with the overall goal to 

improve the health status of program participants. Due to a prevailing lack of clarity when it 

comes to factors with an influence on program effectiveness, both firms and public health 

authorities are limited in their ability to make good investment decisions. The results of this 

dissertation serve as a contribution towards achieving transparency with regard to the question 

which programs are more effective and in consequence more suitable to improve the health of 

populations sustainably. The overarching findings are that both firms and public health 

authorities have good chances to implement health promotion programs with a positive return 

on investment, given they pay attention to certain critical factors. For firms implementing a 

WHPP, it is of high importance to get the buy-in of their employees early on, meaning 

establishing a corporate culture in which employees feel committed to the firm and socially 

connected to both their colleagues and leaders. Societies trying to reduce public health care 

costs should make sure to invest in multimodal family-based childhood obesity programs, 

keeping in mind that the group composition has a significant impact on program outcomes.  

3.1.1 Firm Level 

 

This dissertation has investigated the functioning of corporate health programs with a focus on 

factors that determine program effectiveness in terms of participation and health outcomes. The 

overarching insight generated through this research is the great importance of social factors for 

the success or failure of corporate health efforts. Each of the three papers on the firm 

perspective has a different focus, but they all emphasize how decisive social aspects are in the 

context of worksite health promotion.  
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Paper I uncovered that organizational program support, meaning to what extent 

employees feel that their participation in the corporate health program is encouraged and 

supported, is the main driver of program enrolment. This is an important finding as it highlights 

the responsibility of those who assume a leading role in the company to encourage participation 

actively. This means that their task is not only to announce the new program but also a) to 

ensure that employees feel enabled and empowered to participate as they have enough 

resources to do so and b) to actively engage with the program and lead by example to serve as 

a role model. Firm decision makers who think that they fulfil their corporate social 

responsibility in the very moment they check the box ‘Implement a corporate health program’ 

are wrong – the program is likely to fail due to a lack of organizational program support. Much 

rather, it is necessary to establish a corporate culture in which health is of high importance and 

prioritized accordingly.  

 Given the importance of corporate culture, it is no wonder that firm leaders are on an 

ongoing quest for ways to strengthen the sense of unity in their company. The usage of 

gamification is one promising tool to do so through leveraging socially based motivation such 

as support, comparison and pressure (Richter et al., 2015). In the context of a corporate health 

program, the exemplary game design element of a health challenge is responding to an 

individual’s wish to belong to a team and compete with others for rewards. Paper II shows that 

gamification indeed keeps its value proposition and has a positive influence on health outcomes, 

in this case on physical activity levels, precisely on the number of steps taken. It finds that the 

incorporation of game elements in a health promotion program at the workplace significantly 

increases the likelihood that participants cross the threshold of 10’000 steps per day, a goal that 

has been promoted publicly (World Health Organization, 2008). In line with the findings of 

paper I, it was uncovered that strong social support to engage with the corporate health program 

is a powerful force and decisive for WHPP success. Interestingly, the analysis revealed that 
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men responded significantly more positively to the inclusion of a game element, showing a 

greater rise in step-count in case of challenge participation. Existing research hypothesizes that 

men – who are usually more competitive than women (Niederle & Vesterlund, 2014) – may 

feel a higher degree of motivation to perform when facing a competitive situation such as a 

challenge (Gneezy et al., 2001). Given the reluctance to engage in corporate health offerings 

prevailing among men (Verdonk et al., 2010), this finding can be considered good news, as it 

may serve as a tool to promote physical activity or other healthy habits among male employees. 

 Paper III investigated the role of employee engagement – the feeling of commitment to 

the organization and enthusiasm about work (Schaufeli et al., 2002) – in the context of 

workplace health. In line with paper I and paper II, it also provides support for the high 

importance of a healthy organizational culture and working atmosphere, finding that employee 

engagement is a predictor of participation in a corporate health program. In other words, 

employees who feel strongly connected to their employer and colleagues are more likely to 

enroll in a corporate health program. This is a valuable finding, given that WHPPs have direct 

positive effects on employee absenteeism and productivity but also require investments. Hence, 

prior to the implementation of such a program, firms should assess employee engagement and 

potentially take corrective action. Launching a health promotion program at a workplace that 

is characterized by low employee engagement and a bad organizational climate may be a waste 

of resources. The relationship between employee engagement and the effectiveness of 

corporate health programs is not one-sided: implementing corporate health measures is 

positively associated with an increase in engagement levels. One could potentially explain this 

finding through an employee’s tendency to perceive the employer’s investment in their health 

and well-being as a sign of appreciation that increases commitment levels (Attridge, 2009). In 

the light of increasing talent mobility and employee turnover rates, causing substantial costs 

for firms, this is an interesting insight. Corporate health programs may – if designed and 
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implemented under the consideration of the uncovered success factors – drive up employee 

engagement levels (Council, 2004). The present dissertation advances research on the construct 

of employee engagement in the context of worksite health promotion, providing empirical 

evidence for a) the importance of working towards high employee engagement levels and b) 

the suitability of corporate health efforts as a tool to do so. 

 To sum up, one can conclude that social aspects are critical success factors when it 

comes to the effectiveness of corporate health programs. As such, they should not be neglected 

but much rather become the center of attention of firm decision makers who implement a 

WHPP. 

3.1.2 Society Level 

 

Furthermore, the present work assesses the question of a return on investment in physical 

activity from a public health perspective, focusing on the problem of childhood obesity. The 

dataset that forms the basis of the research on comprises data from 15 cohorts of children who 

participated in an eleven-month long outpatient childhood obesity intervention. Paper IV and 

V summarize the output of the society level part of this dissertation. 

 Paper IV confirms prior research that multicomponent family-based programs are 

suited well to treat childhood obesity, providing empirical evidence that program participation 

significantly predicts a reduction in BMI-SDS and improvement in physical fitness compared 

to the control group. This is good news as it shows that such a program serves as an effective 

measure to treat juvenile obesity. Furthermore, the research revealed that certain group-level 

factors have an impact on program effectiveness, namely group composition in terms of gender 

and age. Members of gender-heterogeneous groups with children of similar age decreased their 

BMI-SDS more than children in groups displaying gender-homogeneity and a wider age-range. 

One potential reason for the finding that gender-heterogeneity is beneficial for health outcomes 

may be that gender diversity positively impacts group cohesion and support (Farh & Lee, 2004), 
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which has been previously found to drive success in corporate health programs (Scherrer et al., 

2010). On the other hand, diversity may be harmful for program outcomes when it comes to 

age: in a group displaying wide age ranges, program modules such as sport session and 

nutrition counseling can be targeted less specifically to the participants, regarding both content 

and delivery. For children, even a few years age difference have a profound impact on the 

question of how to capture their attention best (Seburg et al., 2015); consequently, it does make 

sense to keep within-group age ranges small to drive program effectiveness. This finding on 

the impact of group-level factors is highly valuable as it can be implemented relatively easily 

and helps to prevent avoidable losses of program efficacy. 

 It is good news that this multicomponent obesity program is effective in reducing BMI-

SDS can be considered positive; but without having assessed the program’s cost-effectiveness, 

its suitability for a large-scale rollout is not confirmed. However, facing the serious problem 

of juvenile obesity on the one hand and tight public health budgets on the other hand, it is 

important to be aware of the economic returns of different types of obesity intervention 

measures (Gortmaker et al., 2015). Hence, the present study provides a valuable contribution 

to obesity research. It finds that an outpatient program of this type is cost-effective, as the 

projected future health care savings related to a (partial) remission exceed the costs of the 

program. Paper V shows that a reduction in BMI-SDS is related to improvements in other 

important health indicators such as blood pressure, cholesterol values and insulin resistance 

related parameters. Such improvements in body composition and cardiovascular health 

translate into a reduction in the projected future health care costs, which are expected to occur 

for the respective child, resulting in a positive return on investment of the program. Despite the 

uncertainty associated with the estimation of the future savings, the confirmation of the cost-

effectiveness of a childhood obesity intervention is a valuable contribution. Additionally, the 

paper provides support for existing research hypothesizing that the practice of setting a 
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minimum age and of filtering participants for motivation prior to admission does have a 

positive effect on program outcomes, as older and more motivated children are likely to remain 

disciplined over the course of the intervention (Braet, 2006). 

One can conclude that multidisciplinary outpatient programs involving the family are 

well-suited to address the global public health issue of childhood obesity, as such interventions 

are evidently both effectual in treating obesity and cost-effective. 

3.2 Limitations 

Our study is naturally subject to several limitations that open up fruitful avenues for further 

research. Working with field data from firms and intervention providers, although it has strong 

practical relevance, entails some drawbacks. In the firm setting, it is, for example, difficult to 

gather individual level data due to data privacy regulations. Accordingly, certain analyses that 

would have been of great interest were not conducted. It would for example have been highly 

interesting to measure the effect of participation in a corporate health program on sick days and 

productivity on a per-employee level; however, no access to data of this granularity was granted. 

Consequently, the cost-effectiveness of the WHPPs was not assessed. One could also argue 

that the fact that several ‘soft’ variables have been self-reported (e.g. organizational program 

support) limits the reliability of the results. Further, determining the impact of gamification on 

the participation rate in the program as such, not only on health outcome variables, would have 

been insightful. Unfortunately, the available data only allowed for an analysis of program 

participants, excluding non-participants. When assessing the effectiveness of the childhood 

obesity program, several potentially predictive factors as for example the socioeconomic 

background of the child, the health status of its parents and its eating behavior were neglected 

due to a lack of availability of such sensitive data. In addition, one has to keep in mind that all 

data points that have not been measured but provided by the parents (e.g. physical activity level 

prior to program) may potentially be misstated due to associated emotions such as shame. In 
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addition, the projection of the potential future cost savings attributable to a reduction in obesity 

is related to a high degree of uncertainty. Furthermore, one could criticize that self-selection 

bias, which is clearly present in all studies, as both the employees and the children (i.e. their 

parents) actively decided to participate in the WHPP or the intervention, respectively. Lastly, 

one has to keep in mind that the generalizability of all results is limited as all data were collected 

in Germany. Nonetheless and despite all above-mentioned shortcomings, the present 

dissertation is a valuable contribution to science and practice. It accentuates relevance for 

future work in the area of both workplace health promotion and childhood obesity interventions.  

3.3 Contribution 

By clarifying several questions around the topic of return on investment in physical activity 

and addressing underlying research deficits, this dissertation makes an important contribution 

to the health promotion literature in the context of the firm and society as a whole. The results 

of this work are, however, not only relevant from a scholarly perspective but also make an 

important contribution to practice. Physical inactivity is a relevant problem with serious 

implications for both firms and public health authorities; thus, a holistic understanding of how 

health promotion can work effectively is of utmost relevance form a managerial, economic and 

societal perspective.  

 The thesis has advanced scientific research in the field of health promotion on both the 

firm and societal level. On the firm level, in previous years, individual-level determinants of 

physical activity behaviors have been extensively researched (Trost et al., 2002). However, 

organizational-level factors received little attention from health promotion scholars. In addition, 

the role of employee engagement in the context of corporate health promotion has not been 

fully explored yet. This dissertation extends health promotion research through the analysis of 

how organizational-level variables can be steered in a way to affect the effectiveness of 

workplace health promotion positively. As such, it underlines the great importance of a 
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corporate culture of mutual support in which health is valued greatly and leaders lead by 

example. Furthermore, this dissertation makes an important contribution to the recently 

flourishing research on gamification in the field of health promotion (Ferguson, 2012; Gomes 

et al., 2012). Previous literature on gamification has focused on its usage in a variety of contexts, 

but there are very few studies on gamification as part of a WHPP. Thus, this work contributes 

to theorizations on how gamification works when deployed to promote healthy habits in general 

and physical activity in particular in the workplace. A review of the existing literature on health 

promotion on the societal level in general and on childhood obesity in particular shows that 

there is a lack of transparency with regard to program-level predictors of intervention success. 

By uncovering meaningful variances among different group types, this dissertation extends 

current knowledge on how to design and implement juvenile obesity interventions that are set 

for success. In addition, by providing a comprehensive cost-effectiveness assessment of a 

representative childhood obesity program this research makes an important contribution to 

public health research.  

 The dissertation may also be of interest to firms, WHPP providers, policy makers and 

those who plan and implement juvenile obesity interventions. The research on corporate health 

promotion effectiveness aims to sensitize firm leaders about the significance of strong 

corporate cohesion and employee commitment. Furthermore, it provides empirical proof for 

the importance of role model behavior on the part of firm leaders as employees’ willingness to 

participate in corporate health efforts increases with the perceived encouragement and support 

from supervisors and peers. Thus, the results of this study can be understood as clear guidance 

for firm decision makers on how to design and implement a corporate health program. Lastly, 

firms benefit from the empirical evidence that gamification is suitable to increase WHPP 

effectiveness. Considering the inclusion of game elements does make sense and may be 

particularly worthwhile for firms with a high share of male employees who are evidently harder 
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to motivate to make use of corporate health offerings (Robroek et al., 2009). Given that more 

and more firms consider establishing a corporate health program without being well informed 

on which preconditions have to be met for a successful rollout, this research offers highly 

valuable and practicable insights. Providers that design business-to-business corporate health 

solutions may also be interested in the findings as they can improve their offering accordingly 

and benefit from an increase in effectiveness, as customers are more likely to prolong contracts 

if they realize that their employees appreciate the offering and observe health improvements. 

On the societal level, this dissertation provides a recommendation to decision makers of public 

health authorities with regard to how to allocate funds. It is confirmed that multimodal 

outpatient programs involving families do effectively reduce obesity and overweight among 

children and young adults. One should make sure to consider the costs when preparing and 

conducting a juvenile obesity program as the return on investment – though positive – is 

sensitive to program costs. The results underline the importance of a careful allocation of 

program participants to intervention groups, as group composition with regard to age and 

gender has a clear and direct impact on program success. Hence, in order to ensure that 

resources are used in the most effective way, decision makers should ensure that the programs 

they invest in are designed in accordance to those findings. 

Of course, this dissertation could only cover some aspects of the topic of physical activity 

promotion. Nonetheless, one can conclude that it advances a highly important field in public 

health research by providing empirically based answers to questions that have been unsolved 

before. Additionally, the findings carry implications for practitioners: This dissertation 

provides firms, health promotion program providers and public health authorities with the 

information to design effectual and cost-effective health promotion programs by shedding light 

on decisive determinants of the success of such programs. At the same time, it unveils several 
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exciting new research questions that have not been covered by this dissertation but provide 

promising avenues for further research. 

4. Conclusion 
 

The global physical inactivity pandemic calls for urgent action: physical activity promotion 

efforts are needed to reduce the prevalence of inactivity and resulting health consequences. 

Physical activity promotion is important but not trivial. While individuals should have an 

intrinsic motivation to be sufficiently active in order to reap associated health benefits, firms 

and societies are mainly driven by economic interests. Consequently, they would like to 

compare the benefits of physical activity promotion and related costs, with the intention of 

generating economic returns. Putting effective physical activity promotion in place is a 

complex exercise, as influencing factors on many different levels come into play. Firms are 

advised to focus on building a strong corporate culture, as this is the best ground for corporate 

health efforts to be successful. Innovative ideas and new technologies such as gamification 

should be leveraged as they may help to increase WHPP effectiveness. Firm leaders are 

strongly encouraged to lead by example and actively participate in health programs to send the 

right signal to employees. Public health authorities and community leaders should implement 

multimodal family based childhood obesity programs, which give special attention to details 

such as the composition of the intervention group. One can conclude that, in order to tackle the 

problem of physical inactivity, both firms and societies have to put forward well thought-

through efforts, paying special attention to the great impact of social factors.  
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Part B. Research papers 
 

 

Part B of the dissertation comprises two chapters, one for each of the two research papers that 

have been published open access. The other three papers are not included in this version of 

the dissertation. All five papers have been submitted to scientific journals. While four papers 

have been accepted for publication at the time of publication, one has been submitted. The 

following two chapters follow the formatting guidelines of the respective journals. This 

particularly concerns the employed citation style and the usage of American and British 

English. 
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Abstract  

Background: 

Attracted by the expected benefits such as reduced absenteeism and increased productivity, 

more and more firms decide to implement workplace health promotion programs (WHPPs). 

However, those programs can only be effective if employees actually participate. This study 

aims to (1) gain insight into the degree of enrolment rates in such programs across companies 

and (2) identify organizational level factors that are associated with employee participation. 

Building on existing theory on organizational drivers of participation in corporate wellness 

programs, the study’s main goal is to investigate which organizational factors determine 

whether employees enroll in a corporate fitness program or not. 

Methods: 

A business-to-business fitness platform company provided organizational level data on 61 

client firms that have recently implemented a corporate wellness program. The data contained 

information on the enrolment rate per company and different organizational level variables. 

The following potential determinants of participation were analyzed: firm size, organizational 

program support and employee co-payment. A random effects model was used to examine 

associations between potential determinants and the program enrolment rate.  

Results: 

The average participation is limited (15.37 %) but varies highly across companies (range 0.07% 

- 100.00%, monthly basis). Looking at the determinants of program enrolment, we find that 

organizational program support – the degree to which firm leadership encourages participation 

– positively influences the enrolment rate (β=0.051 p<0.001) while employee co-payment – 

the financial contribution employees have to make to participate – has a negative impact (β=-

0.002, p<0.001). Furthermore, firm size has a negative relationship with firm enrolment. 
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Conclusions: 

Enrolment rates in WHPPs are limited, as many companies have difficulties to promote 

participation in WHPPs among employees. Strong organizational program support and low 

employee co-payment were identified as drivers of employee participation in corporate health 

programs. Hence, intensifying both social and financial support of employee participation may 

help to drive enrolment rates. Firm size was found to negatively affect the enrolment rate in 

WHPPs, implying that larger firms have to account for their size and corresponding complexity 

when implementing such a program. 

 

Keywords:  

Workplace health promotion, employee participation, organization level determinants, 

implementation effectiveness, physical activity 
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Background 
Despite the plentiful evidence of the positive effects of physical activity on both physical health 

[1, 2] and general well-being [3, 4, 5], a significant share of the world’s population is not active 

enough [6]. In an attempt to reach a high share of the population, public health authorities 

encourage employers to promote physical activity at the workplace, where most adults spend 

a significant amount of time [7, 8, 9, 10].  

However, even independent of any external encouragement, firms may be inherently 

interested in increasing physical activity levels among their workforce, as they occur indirect 

costs of physical inactivity stemming from productivity losses related to increased absenteeism 

and a lack of productivity at work [11]. Several researchers have conducted studies in the field 

of labor market outcomes of physical activity – proving that physical activity reduces employee 

absenteeism [12, 13, 14, 15], health care costs [16; 17] and improves employee-performance 

at work [11, 18].  

Given the evidence on the employer benefits of health promotion among employees, it 

is no wonder, that more and more companies introduce corporate health programs or have plans 

to do so [19, 20]. However, any program can only be effective, if employees actually participate. 

Unfortunately, current participation rates remain far below expectations [19, 21]. These low 

participation rates severely limit the effectiveness of physical activity promotion programs, in 

particular if they occur among high-risk groups. 

To address the issue of low employee participation rates and design programs that 

achieve higher ones, it is essential to detect the most influential factors of participation. What 

are the factors that distinguish programs with high participation rates from those with low ones? 

Different social ecological models on health promotion [22; 23; 24] propose that factors on 

multiple levels play a role in influencing an employee’s decision to participate in a corporate 

wellness program or not. McLeroy et al. [23] distinguish between – among others – 

intrapersonal, interpersonal, and organizational factors that affect the outcome of health 
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promotion programs. Intrapersonal factors center on the single individual, interpersonal factors 

focus on interaction patterns within small groups, and organizational factors relate to the social 

norms and the corporate climate prevalent at the worksite as a whole [25 p594]. The impact of 

individual level factors on physical activity behavior has been widely researched [26, 27, 28, 

29, 30, 31]. Employers certainly can (and should) consider those individual level factors in 

order to drive program participation when designing a fitness program, but they have very 

limited room to exert influence. Organizational level factors on the other hand are in the firm’s 

control – however, there is a clear lack of studies on organizational-level variables as predictors 

of program participation.  

While empirical studies on the relationship between organizational-factors and 

participation are scarce, there does exist some scientific literature. Several researchers who 

looked into the association between organizational level factors and participation suggest that 

manager and co-worker support has a positive effect on employee program participation [32, 

33, 34]. The degree to which employees feel that a certain behavior is socially expected and 

encouraged at the workplace is predicted to have an impact on program participation [35]. 

However, the cited studies only developed theoretical hypotheses on the association between 

social support and participation and did not test it empirically. Nonetheless, some qualitative 

studies on corporate-health-promotion success factors confirmed that organizational program 

support is of great importance [36, 37]. Another factor that receives particular attention is the 

usage of (financial) incentives to motivate participation [12, 21, 38]. Given the growing 

evidence of the positive effect of financial incentives on behavior change [39, 40, 41, 42], it is 

no wonder that this topic receives great attention. Lastly, firm size is mostly hypothesized to 

have a negative influence on participation in corporate health programs [43, 44], as the closer 

connections among employees prevalent at small workplaces encourage participation in a 

health promotion program [45 p331].  
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As both industry participants and researchers have not yet arrived at an understanding 

of the determinants of – currently limited – employee participation in corporate health 

programs, there is a clear need to investigate this topic. This study aims to (1) gain insight into 

the degree of enrolment rates in such programs across companies and (2) identify 

organizational level factors that are associated with employee participation. This research is 

highly relevant for companies that consider implementing a WHPP as it provides insights on 

how to design such a program in a way that maximizes participation levels. Furthermore, it 

contributes to the advancement of research, as we are the first to analyze data of a fitness 

platform company that is interacting as intermediary between members and a variety of fitness 

outlets – a business model that is currently disrupting the fitness industry. 

Method 
Data Sources and Sample Description 

To test the impact of organizational level variables on employee participation in corporate 

health programs, we collaborated with a corporate fitness platform (‘Platform A’) that offers 

corporate clients access to a flexible physical activity and wellness program. By supervising 

the process of data extraction and an immediate handover, we assured completeness of the data 

provided. Building on prior research, the authors suggested a study design, which was 

presented to and confirmed by Platform A employees who supported the results interpretation. 

The data set comprises organizational level information on all Platform A clients in Germany 

since the national market entrance in early 2017. The time period covered is January 2017 until 

August 2018 (20 months) as this was the latest recording available when we conducted the 

study. The total sample comprises 65 companies. Four high-priority customers who received 

special promotional offers have been excluded due to a lack of comparability. Consequentially, 

the final sample consists of 61 companies. It is important to mention that the number of data 

points available per company varies for the data that is reported monthly, as they started 

working with Platform A at different points in time. Depending on the length of collaboration 
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between the clients and Platform A, there is data available for between 2 and 20 months, with 

an average of 9 months. Overall, the dataset includes n=550 observations. The client companies 

operate in five different industry groups (Tech & Media, Services, Retail, Public 

Administration and Hotel) and have been classified as white collar (43 companies) or blue 

collar (18 companies) employers, depending on what type of work the majority of their 

employees engage in. As the data set comprises only company level data and does not include 

any employee level data, an ethics approval was not required. 

Measures and Variables 

Empirically determining those organizational factors that influence the likeliness of achieving 

high participation in corporate wellness programs is the main purpose of this paper. Hence, our 

dependent variables is a measure of participation, the enrolment rate. The enrolment rate is 

calculated by dividing the total number of employees who are enrolled by those who are 

eligible for program enrolment. Some clients decided to launch the program gradually at 

different company locations; hence, the denominator may vary over time. The enrolment rate 

is reported on a per-month basis. 

Five organizational level variables have been reported: industry, type of work (blue collar 

vs. white collar), organizational program support, employee co-payment and firm size. After 

reviewing existing literature, we expect the last three of those variables – organizational 

program support, co-payment and firm size – to influence program participation. Hence, we 

included those as predictor variables in our model while the other two serve as control variables. 

Organizational program support summarizes whether the fitness program receives support 

within the client organization. A team of Platform A employees responsible for promoting 

program participation (the engagement team) assigned an ‘organizational support score’ for 

each company. They assessed to which degree the leadership team of the respective client 

supports the corporate fitness program and promotes its success. When conducting the 
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assessment, the engagement team looked at several factors that can be categorized into a) 

willingness to allow Platform A to conduct activation and engagement activities (passive 

support) and b) effort to promote the program within the company (active support). Passive 

support comprises elements such as whether the client firm management has allowed Platform 

A to contact employees directly for motivational purposes or to conduct activation events on 

company premises. Active support refers to the general attitude of the management towards 

fitness and health topics. Questions such as whether the firm has made health a priority and 

acts accordingly (e.g. leadership encourages health behavior, leadership participates in 

program and serves as role model) are answered in this context. Both variables are assessed on 

a scale from zero (=very low) to ten (=very high) and averaged to determine the final variable 

score. Organizational program support is hence an ordinal variable. 

Employee co-payment is the net Euro amount each enrolled employee pays to participate 

in the fitness program. The costs of the program are shared between employer and employees. 

Hence, the employee co-payment varies, depending on how much the employer is willing to 

cover: it decreases as the investment made by the firm increases. There is no employee level 

data available but only information on the total employee co-payment, which is then divided 

by the total number of employees; thus, we take a per-employee average for this variable. Co-

payment is reported on a per-month basis.  

Firm size is measured by the total number of employees working at the client organization at 

the point of contract conclusion. While the companies may have been growing since then, we 

only focus on the point-in-time number of employees as we argue that the organizational size 

at the start of the partnership has an impact on how well the new initiative is adopted 

companywide. For the analysis of the effect of size, we transformed the continuous variable in 

a categorical one: Firms with 0-50 employees, 51-200 employees, 201-500 employees 

and >500 employees. We decided to categorize this predictor as it enables us to uncover a 



 

63 

 

potential relation between firm size and enrolment rate without requiring the values of the 

predictor to follow a line or fitting a complex non-linear model.  

Data Analysis  

Three independent variables of interest on the firm level were considered (co-payment, 

program support, firm size), which are hypothesized to have a linear relationship (the direction 

of the relationship depends on the specific variable pair) with the enrolment rate. In addition, 

we included control variables for firm industry and type of work. As the data contains repeated 

observations of firms on a monthly basis, we decided to apply a random effects model to 

account for the individual effects of the different observations and potential correlations among 

repeated measurements, as well as for inter-company differences that are unexplained by the 

predictors. The standard errors are clustered at the firm level to consider the fact that the same 

firm is observed over several months. All statistical analysis have been carried out with the 

program Stata. 

The following model equation was formulated to analyze the relationship between the 

potential determinants and the enrolment rate:  

 𝑌𝑒𝑛𝑟𝑜𝑙𝑚𝑒𝑛𝑡𝑖𝑡 = b0 + b1(co-pay)𝑖𝑡+b2(𝑠𝑢𝑝𝑝𝑜𝑟𝑡)𝑖+b3(firm size)
𝑖
+b4(work type)𝑖+b5(industry)

𝑖
 

where  𝑌𝑒𝑛𝑟𝑜𝑙𝑚𝑒𝑛𝑡𝑖𝑡 captures the average enrolment rate of firm i in month t and the three 

independent variables organizational program support, employee co-pay and firm size are said 

to predict enrolment. The only independent variable that varies monthly is co-pay. The 

independent variables under consideration might be correlated which has to be accounted for 

when interpreting the results. Hence, to assess the existence of any collinearity among the 

independent variables, variance inflation factors (VIFs) were calculated. As the data set only 

contains organizational variables, the model is not suitable to predict all variance in the 
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enrolment rate. The enrolment rate also depends on individual level factors such as gender, age, 

base health factors and many more.  

Results 
Tables 1-2 summarize the descriptive statistics and regression results of the analysis. The data 

set includes n=550 observations from n=61 firms with between 3 and 16,000 employees. The 

average enrolment rate in the corporate health program is 15.37% (SD: 20.59%) and the 

average co-payment in firms is 18.62€ (SD: 10.18€). The program support is on average at 4.01 

(SD: 1.79). Regarding firm size, 18.18% of the firms have between 0 and 50 employees, 42.0% 

have between 51 and 200 employees, 19.46% between 201 and 500, and 20.36% over 500 

employees. 

When the relationship between the variables and enrolment was investigated, it was found that 

organizational program support (β=0.051, p<0.001) and co-payment (β=-0.002, p<0.001) are 

significant predictors for program enrolment. Also, firm size has a significant effect on 

enrolment: the enrolment rate is highest for companies in the 0-50-employees category and 

gradually decreases as the number of employees increases for the other three categories (Firm 

size 51-200: β=-0.188, p<0.01; Firm size 201-500: β=-0.203, p<0.01; Firm size > 500: β=-

0.253, p<0.001). The overall model fit was R2 =0.609, hence the model containing 

organizational program, employee co-payment, and size can explain 60.91% of the variation 

in enrolment). The collinearity statistics show that we do not face the problem of 

multicollinearity in this study (variance inflation factors <10) [46].  
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Table 1 

Means, Standard Deviations and ranges of key measures 

Measure n M SD Minimum Maximum 

Enrolment 550 15.37 20.59 0.70 100.00 

Co-pay 550 18.62 10.18 0.00 59.24 

Program support 550 4.01 1.79 1.00 8.50 

Firm size 0_50 550 0.18  0.00 1.00 

Firm size 51_200 550 0.42  0.00 1.00 

Firm size 201_500 550 0.20  0.00 1.00 

Firm size > 501 550 0.20  0.00 1.00 

White collar 550 0.74  0.00 1.00 

Blue collar 550 0.26  0.00 1.00 

Tech. media 550 0.31  0.00 1.00 

Hotel 550 0.12  0.00 1.00 

Industrial 550 0.11  0.00 1.00 

Public admin. 550 0.11  0.00 1.00 

Retail 550 0.05  0.00 1.00 

Services 550 0.31  0.00 1.00 
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Table 2 

Predicting enrolment from co-pay, program support and firm size  

 β SE z P>|z| VIF 

Firm variables      

Co-pay -0.002 0.000 -3.50 0.000 3.87 

Program support 0.051 0.014 3.71 0.000 3.54 

Firm size 51_200 -0.188 0.070 -2.68 0.007 3.30 

Firm size 201_500 -0.203 0.061 -3.33 0.001 2.02 

Firm size > 501 -0.253 0.067 -3.80 0.000 2.02 

Control variables 
     

Blue collar -0.100 0.060 -1.67 0.094 4.99 

Hotel 0.380 0.066 0.57 0.567 3.02 

Industrial 0.116 0.100 1.16 0.245 3.37 

Public admin. 0.143 0.092 1.56 0.120 1.35 

Retail 0.035 0.680 0.52 0.001 1.49 

Services 0.012 0.044 0.29 0.000 1.96 

Constant 0.145 0.078 1.86 0.063  

Num. Observations 550 

61 Num. Firms 

Wald-Chi 76.23(p<0.001) 

Note: Model fit: R2 within =0.049, R2 between = 0.593, R2 total = 0.609; Reference categories are: Firm size 

0_50 (Firm size), Blue collar (Work type), and Tech. Media (Industry). Clustered standard errors are applied 

  

Discussion  

Primary purpose of this paper was to bring clarity into the matter of designing a corporate 

health program that achieves high participation rates. Building on prior literature, we identified 

three potential determinants and empirically analyzed their impact on participation, using data 

from practice. The results confirm and find significant support for the positive impact of both 

a supportive organizational environment and low employee co-payments. Given the fact that 

we only considered a subset of organizational- and program level factors and omitted individual 

level factors altogether, the model can be considered a good fit for the data set at hand, as it 

explains more than 60% (R²=0.609) of the variation in enrolment. We did not only assess the 

impact of those factors that can be actively adjusted by the shapers of a corporate health 
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program – the firm itself and the fitness platform provider –, but also tested for a potential 

structural disadvantage of large firms. It was indeed revealed that firm size in terms of 

employees has a negative relationship with employee enrolment in the WHPP.  

Generally, when interpreting the results one should keep in mind that the data set 

contains a relatively small sample of only 61, which certainly limits the explanatory power of 

this study. Nonetheless, with our findings, we advance the understanding of determinants of 

participation rates in corporate health programs as we empirically analyze the impact of 

organizational level factors on enrolment with a sample of companies of from different 

industries. This study is – to our knowledge – among the first to investigate the specifics of the 

new platform fitness model, which becomes more and more popular among firms that consider 

implementing a corporate health program. Our results show that advancing the understanding 

of the success factors of modern corporate health programs is critical: The average enrolment 

rate of the analyzed program is only around 15%. In order for an organizational health program 

to have positive effects, employees have to enroll and actively use the program. 15% enrolment 

is clearly below the average participation rates of 20-30% prior research has reported [21], 

which is unexpected. A potential reason might be that the way of engaging with a fitness 

aggregator platform is still in its infancy: Collaboration models between aggregator and client 

still have to be further developed; roles and responsibilities (e.g. ongoing employee 

engagement) have to be defined. Corporate wellness programs are much more common in 

North America, where 52% of employed workers have access to such a program, than in 

Europe (23%) [47]. Hence, the German employees might have to get used to those programs. 

A second factor that should be taken into account when evaluating this enrolment rate is that 

the German employees are generally more concerned with the privacy of any data related to 

their health than are citizens of other countries [48] – hence, they might be less interested in 

worksite health promotion programs. While these two arguments may explain enrolment rate 
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gap partly, they do not change the fact that the observed levels of participation are 

unsatisfactory. Hence, it can conclude there is still work to do in order to improve the 

effectiveness of corporate health programs. Our research seeks to support the development of 

an understanding of several factors that may affect participation in those programs.  

 Prior research has already hinted at the high importance of social support: Rongen et al. 

[49] conducted a study on barriers for facilitation in health promotion programs and found out 

employees who think that their supervisor or colleagues expect and supports their program 

participation are more likely to participate. Our results confirm that the degree to which a 

leadership promotes and facilitates the participation in a corporate health program has an 

influence on its success. Depending on managerial attitude, this finding can be both blessing 

and curse. It is fortunate, that a good share of the power to make a corporate health program 

successful lies within the hands of firm management. However, this power comes with 

responsibility: It is not possible for a firm to outsource the matter of corporate health 

completely to partners such as Platform A. While it is helpful to find a partner that actively 

promotes enrolment in their corporate health program, the preconditions for program success 

have to be created internally. Establishing a corporate culture in which health is considered a 

priority is hence not ‘nice to have’ but essential in order to benefit from any corporate wellness 

program. Saying this, it is striking that the 61 companies in our sample only achieve an average 

perceived level of program support of 4.01 points – out of 10. The lack of leadership 

willingness to both actively and passively support organizational fitness programs is 

concerning and surprising, as a firm’s leadership should have an intrinsic economic interest to 

boost participation. 

 Our analysis of the impact of employee co-payment provides support for the idea of 

employing incentives to drive employee participation in health programs. Prior research has 

already shown that the provision of financial rewards drives employee participation in health 
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programs [39, 40, 41, 42]. In this case, the incentive came in form of a partial reimbursement 

of the monthly participation fee employees have to pay. Hence, one has to keep in mind that it 

is different in nature from a simple financial reward that is paid out, as participants still have 

to cover a share of the cost themselves. This type of incentive is uncritical from a legal 

perspective, as it is participation- and not success-based. This is important to point out: there 

is an ongoing ethical debate on the appropriateness of those success-based incentives, as policy 

makers and researchers worry that they might discriminate against employees with poor health 

[50, 51, 52, 53]. Hence, analyzing alternative forms of financial incentives – such as partial 

reimbursement – is of practical relevance. The results of this study confirmed a negative linear 

relationship between co-payment and participation, indicating that the more the employer 

reimburses, the higher the participation. However, the reimbursement costs not only drive 

participation and hence potential economic benefits of the program, but also pose a cost factor 

that directly affects the return on investment of such programs. Hence, it is necessary to keep 

this trade-off in mind when designing programs. Further research on the ideal amount of 

reimbursement as part of a monetary cost-benefit analysis of corporate wellness programs is 

needed before clear guidance can be given. 

 There is no unequivocal evidence in existing research on the impact of firm size on 

participation: While some researchers argue for a positive impact of size as larger organization 

have more resources to push new projects [54], others argue that more complex structures 

prevalent in large firms lower their ability to implement change effectively [55]. This study 

indicates that firm size is a significant predictor of enrolment – the larger a company in terms 

of number of employees, the lower the share of employees who participate in a WHPP. We 

strongly encourage large companies to keep in mind their size and the associated complexity 

when implementing a program in order to ensure that all employees throughout the 

organization have all the necessary information. The heightened organizational requirements 
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and communication difficulties which are often prevalent at larger companies should not been 

underestimated [45]. 

In summary, the results pronounce that a leadership team that not only encourages 

program participation through role model behavior but also establishes a corporate culture in 

which health is of high value is a key factor for program success. Corporate health programs 

that are just implemented to ‘Check the box’ of investing in corporate health management are 

set up for failure. Our findings shall not deter any company from implementing a corporate 

health program due to the lack of a health culture, but – rather the opposite – seek to encourage 

firms to realize that physical activity and related health behaviors are of such high importance 

that they deserve and need a high degree of top leadership attention. A second key learning for 

firms that are about to implement a health and fitness program is to consider providing thought-

through financial incentives for program participation, as our results pronounce that enrolment 

increases with the amount of employer reimbursement of the program fee. Lastly, firms have 

to account for their size and potentially associated complexity when planning and conducting 

the implementation of a firm-wide corporate health program. If they fail to do so, a lagging 

enrolment rate among employees is to be expected.  

Limitations 

Although our entire work is grounded on a valuable data set, which comprises real life 

information of 61 actively operating companies from various industries, there are several 

limitations to be discussed. First, one has to consider potential biases of this study when 

interpreting the results. Information bias, selection bias and the risk of confounding are major 

concerns that one has to keep in mind. Due to the lack of an accurate, objective measurement 

of program support, the authors had to draw on a subjective assessment method. As the 

assessment of ‘organizational program support’ has been conducted by Platform A-employees 

and is no objective measurement, we clearly face the issue of information bias. One cannot be 
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sure that organizational program support was measured accurately; hence, the validity of the 

study results may be limited. The fact that another employee who assesses the situation 

differently might allocate different scores also limits the reliability of this work. Furthermore, 

selection bias has to be discussed as one could argue that the companies who decided to 

collaborate with Platform A may share certain characteristics that make them different from 

other firms. Although the companies in this data set differ in many structural variables, the 

possibility that commonalities exist cannot be ruled out. Furthermore and despite of the 

inclusion of control variables, we still clearly face the risk of confounding, as there may be 

additional factors that we are not aware of which confound the association between the three 

independent variables and the participation rate. Besides the risk of bias and confounding, there 

are three other limitations that one has to consider: First, given the limited previous evidence 

on the impact of organizational- and program-level factors on participation in corporate 

wellness programs, our results are to a large extent explorative. Numerous additional 

influencing factors as well as further specific situations could be investigated within our 

research topic and we pave the way for future research to do so. Secondly, we want to point 

out the limited generalizability of our results, which is due to our purely German sample. 

Analyses with samples from other countries or optimally an international data set will help to 

test the applicability of the results to corporate health programs in other nations. Apart from 

the ‘German only’ shortcoming, our sample has the additional disadvantage that the data set 

only comprises 61 companies, as the start-up company Platform A has only been operating for 

less than two years. Lastly, the results prove that financial incentives drive the enrolment rate; 

however, we cannot make any statements on the ideal incentive type of incentive or money 

amount. The authors have analyzed the above-mentioned relationship in isolation while 

incentives also present a cost factor that negatively affects the return on investment in physical 
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activity programs. Hence, researchers are encouraged to assess the impact of incentives within 

a full cost-benefit analysis to get clarity on this aspect of program design.  

Conclusion 

Using a German data set from Platform A, a corporate fitness platform aggregator for 

corporate clients, we advance the understanding of organizational and program level factors 

that influence employee participation in a corporate health program offered by a platform 

provider. Participation of employees in the program was very limited. Our results pronounce 

that organizational program support is the key driver behind enrolment, as companies whose 

leadership encourages participation in health activities see higher participation rates. 

Furthermore, financial incentives do indeed positively affect enrolment rates in corporate 

health programs while size has a negative relationship with participation, implying that larger 

companies have to make a particular effort when implementing a WHPP. This study 

contributes to research about factors that drive participation in corporate health programs and 

accentuates the relevance for future work to explore the topic of financial incentives in detail. 
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Abstract 

Introduction: Up to now, there is limited clarity on factors that determine the effectiveness 

of childhood obesity interventions.  

Objective: This study intends to uncover individual- and program-level predictors of BMI-

SDS and fitness to achieve significant, sustainable health improvements. 

Methods: Data of 249 children with obesity or overweight who participated in an outpatient 

multidisciplinary program were analysed and compared to 54 waitlist controls. Linear 

regression models were used to examine associations between individual- and group-level 

variables and BMI-SDS and fitness.  

Results: Among intervention children, BMI-SDS decreased by 0.19 units and physical fitness 

increased by 11.5%, versus a BMI-SDS decrease of 0.07 and a 1.8% decrease in fitness in the 

control group. Participants who reported being physically active before program start 

achieved greater improvements in BMI-SDS (ß = -.177, p < 0.05) and physical fitness (ß 

= .174, p < 0.05) than inactive peers. BMI-SDS decreased significantly more for members of 

gender-heterogeneous groups (ß = .194, p < 0.05) with narrow age range (ß = .152, p < 0.05). 

Conclusions: The program under review is effective in counteracting juvenile obesity. The 

results give reason to believe that forming mixed-gender groups with a small age range and 

providing increased support for reportedly inactive children may improve program 

effectiveness.  
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BMI: Body Mass Index 

BMI-SDS: Body Mass Index Standard Deviation Score 

CHILT: Children’s Health InterventionaL Trial 
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Introduction 

Despite associations being found consistently between overweight or obesity and 

negative health consequences[1], the prevalence of these conditions has increased 

dramatically over the last decades: In 2016, more than 18% of children and adolescents 

between five and 19 years were affected by overweight or obesity worldwide, while this 

number was at 4% in 1975[2]. Children with obesity often experience hypertension, insulin 

resistance and hyperlipidaemia[3,4]. Furthermore, being affected by overweight in childhood 

has negative effects on emotional health[5] and socialisation[6]. Unfortunately, paediatric 

obesity tends to lead to weight problems in adulthood[7]: Studies have estimated a 

persistence rate of 40 to 70%[8,9] for associated negative health consequences in terms of 

non-communicable diseases[1]. Hence, childhood obesity poses a serious and pressing 

societal problem, which needs to be addressed. 

Presently, no gold standard has been identified in regard to designing childhood 

obesity programs that are effective for weight reduction and an increase in physical 

fitness[10,11]. Multidisciplinary programs that combine physical activity, education on 

nutrition and behavioural therapy have been found to be the most promising[15,16)]. 

However, most of these studies only aim to reduce weight or BMI-SDS and neglect the 

impact on changes in physical fitness which is unfortunate as physical activity and the 

resulting increase in fitness level lead to health improvements[14].So far, research on factors 

with impact on program success clearly shows that age is positively correlated with program 

success[15] while there is limited clarity with regard to the impact of initial BMI, as previous 

sources report different results[16–18]. The few studies that included physical fitness as an 

outcome variable found that base-level fitness is negatively correlated with increases in 

fitness[19], or they reported no association between the two[20]. On a program-level, 

program duration[21], the involvement of the family[22] and a group intervention[23] (versus 



 

83 

 

an individual treatment) have been found to have a positive impact on program effectiveness. 

For group treatments, evidence exists that smaller group sizes are beneficial for program 

success[24] and that gender diversity has a positive impact on team effectiveness in the scope 

of work related project groups[25], 

To summarise, while there do exist several studies on the impact of individual-level 

factors, transparency on the effect of team composition variables on program success is 

limited. This study intends to address the prevalent shortcomings of existing intervention 

programs and to shed light on the impact of individual and group determinants on program 

effectiveness[12]. A better understanding of how to build a truly effective childhood obesity 

intervention is expected to enable the development of more effective programs. This is not 

only beneficial for participants who will improve their physical health and associated quality 

of life, but also for societies as a whole, as excess weight is associated with a significant 

devaluation of human capital[26]. 

Materials and Methods 

 

Data sources and intervention description 

In 2003, an outpatient multicomponent family-based program—the Children’s Health 

Interventional Trial (CHILT III)—started at the German Sport University, Cologne. The 

CHILT program is a comprehensive eleven-month outpatient intervention (the duration is 

equivalent to a school year) which builds on the three pillars of nutrition, physical activity 

and medical/psychosocial support. The primary target groups are children and adolescents 

with obesity between eight and 16 years and, additionally, children with overweight of the 

same age group who display risk factors such as dyslipidaemia, hypertension or diabetes type 

2, or familial risks for these conditions.  

Until 2011, each cohort was split into two sub-teams, separating children above 12 

years of age from younger participants. Since 2012, the whole cohort was counselled together 
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due to the introduction of the all-day school concept that made it impractical to conduct two 

consecutive sessions. In total, 23 groups participated in the program (16 groups in eight years 

between 2003 and 2011 and 7 groups in seven years between 2011 and 2018).  

The children came twice a week and were accompanied by their parents during one of 

those weekly visits. One visit was scheduled for a regular medical consultation that included 

weighing, followed by a children’s group class in nutrition or psychosocial aspects. In 

nutrition-focused sessions, the children received information about selecting healthy foods and 

cooked together. Furthermore, both correct behaviours in the context of bullying and the 

importance of getting regular physical exercise instead of being sedentary were discussed 

during the psychosocial classes. While the parents received the same lessons and information 

from previous classes, the children participated in a 60-minute physical activity program that 

was mostly conducted in a playful manner. Activities were focused on endurance and moderate 

resistance training and were complemented by games such as soccer or hockey. The second 

visit involved only an exercise session of 90 minutes for the children. In total, participants 

performed 150 minutes of physical activity per week within the scope of the program. Once 

per month, the parents joined a group exercise session. All children in the IG missed less than 

10% of the lessons. 

Anthropometric data assessment and exercise testing 

 

At the beginning and end of the program, standard calibrated scales and stadiometers 

were used to measure and weigh every child[27]. For children in Germany, overweight is 

diagnosed using the age- and gender-specific nomograms for body mass index developed by 

the ‘Arbeitsgemeinschaft Adipositas im Kindes- und Jugendalter’ (AGA)[28] which follows 

the definition of Kromeyer-Hausschild[29]. A BMI below the 90th percentile indicates normal 

weight; values above the 90th and below the 97th percentile reflect overweight; and a BMI 

value above the 97th percentile is defined as obesity. We calculated the BMI standard 
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deviation score (BMI-SDS) as (BMI/M(t))L(t)-1)/(L(t) × S(t)), where M(t), L(t) and S(t) 

reflect age and gender-specific parameters of the child.[29] 

Resting blood pressure was measured three times, and the average of the second and 

third measurement was recorded. Body fat percentage was measured using a body fat calliper 

and fasting blood samples were assessed to analyse various health parameters such as 

cholesterol, glucose and insulin (data not shown).  

To measure physical fitness, the subjects performed an incremental progressive 

exercise test on a bicycle ergometer (Ergometrics er900, Ergoline, Bitz, Germany) on which 

they exercised until exhaustion. Two protocols were used to assess VO2 max: The 2009/2010 

cohort followed a ramp-up protocol with a starting workload of 25 watts that increased by 20 

watts every two minutes. In the years before, an initial load of 20 watts was increased every 

two minutes by 0.5 watts per height-adapted reference weight. Subjects were vigorously 

encouraged to push to their limit during the high-intensity phases of the exercise program. 

Gas exchange was measured breath-by-breath, and the peak VO2 was determined via a 

Spirograph system (ZAN 600 CPET, Oberthulba, Germany). The results of the test were 

related to body weight as watts per kg and peak VO2 in ml per kg × min-1.  

Lastly, each family completed a comprehensive questionnaire, providing information 

on demographics, educational background, health status and lifestyle patterns (e.g. physical 

activity and nutrition behaviour) of both the child and the parents.  

Sample description 

The minimum data required per participant to be included in the analysis of this study 

are age, gender, BMI-SDS and physical fitness before and after program completion. We 

decided to use BMI-SDS as it is better suited than BMI to diagnose whether the child is 

affected by overweight and obesity, as the latter measure varies with gender and age[30]. 

Physical fitness was measured in maximum power in the scope of this study Excluding the 



 

86 

 

June 2018 cohort whose post-assessment had not taken place at the time of submission, a 

final data set of 303 children remained. The sample consisted of 303 children, of which 249 

(82.2%) received the intervention and 54 (17.8%) were on the waitlist and hence served as a 

control group. The IG was split almost evenly in terms of male and female participants (47.4 

versus 52.6%, respectively) and comprised mostly children of German origin (83.5%). The 

majority of participants in the IG were between 10 and 14 years old (72.7%), while 11.2% 

were younger and 16.1% were older. 

Besides individual data, information on the size and composition of the sub-teams was 

available. Table 1 provides an overview of all available data. 

Statistical analysis 

Descriptive statistics are shown as mean values, standard deviations and ranges for 

both intervention group (IG) and control group (CG). Baseline differences between the 

groups were assessed with a t-test for metric variables and a chi² test for categorical and 

dichotomous variables. In order to determine whether the program was effective, the average 

changes in BMI-SDS and physical fitness were determined for both IG and CG and tested for 

significance with a t-test. We deployed a confidence interval of 95% to assess statistical 

significance. Backwards multiple linear regression models were employed on the data of the 

249 intervention children to uncover individual- and program-level variables that influenced 

the program’s success. All statistical analyses have been carried out with the program IBM 

SPSS Statistics Version 25.0. 

Results 

Table 2 summarises the baseline values (mean, standard deviation and range) of 

individual-level demographic and health variables and compares IG and CG. At t1, the 

average BMI-SDS score of the IG was 2.46 (SD 0.45). The average maximal power output in 

the IG was 1.7 watt per kg body weight (SD 0.37) which is below reported average values 
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(around 2.5 for girls, 3.0 for boys[31]). Within the CG, the children displayed a BMI-SDS of 

2.40 (SD 0.51) and a physical fitness of 1.86 watts per kg body weight (SD 0.40). Post-hoc 

analyses revealed that children in the IG were slightly older (p < 0.05) and displayed a higher 

body fat percentage (p < 0.05) than CG-children, whose relative maximal power output 

values were slightly above those of the IG (p < 0.05).  

Among the intervention children, program-level variables with regard to team size 

and composition were assessed. Parental weight was measured for approximately 62.2% of 

the sample. The average size of an intervention sub-team was 12.4 members with a range of 

six to 17 members (SD 3.3). Looking at the gender diversity among the sub-teams that 

received the intervention, the average share of males was at 47.4% with a range of 25.0% to 

61.1% (SD 9.2%). On average, the age range in years within a sub-team was 4.47 years with 

a range of 2.0 to 8.0 years (SD 1.5).  

Table 3 shows the results of the assessment of the program’s general effectiveness 

and reveals that the program can be considered effective, as both BMI-SDS and maximal 

power output improved significantly among intervention children versus control children 

(each p < 0.001). With regard to BMI-SDS, intervention participants decreased their BMI-

SDS by 0.19 units after the eleven-month program, on average. The CG experienced a 

decline of only 0.07 BMI-SDS units during the same time. The average improvement in 

relative maximal power output amounted to approximately 11.5% (plus 0.17 units in absolute 

values). Among children in the CG, physical fitness decreased by 1.8% (minus 0.07 units in 

absolute values) during the same eleven-month period. 

Tables 4 and 5 summarise the results of the analysis of the impact of individual- and 

program-level variables on effectiveness, showing that for both BMI-SDS and fitness, the 

baseline value in t1 significantly predicted the magnitude of change in the respective variable. 

For BMI-SDS, a higher base BMI was associated with a lower reduction in BMI-SDS (ß = .138; 
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p < 0.05). For physical fitness, the lower the relative maximal power output was at t1, the 

greater the increase was through the intervention (ß = -.515; p < 0.001). Children who reported 

that they have been physically active before t1 have seen more positive changes in both 

outcome variables: Prior physical activity was associated with a greater reduction in BMI-SDS 

(ß = -.177; p < 0.05) and a greater increase in fitness (ß = .174; p < 0.05). Furthermore, the 

change in physical fitness was also predicted by the participant’s base-level BMI (ß = -.212, p 

< 0.05) and age (ß = .163, p < 0.05). Concerning program-level variables, the improvement in 

BMI-SDS was negatively associated with the degree of gender homogeneity within a sub-team 

(ß = .194, p < 0.05). We observed the opposite effect for age: The wider the age range was 

within a sub-team, the lower the participant’s reduction was in BMI-SDS (ß = .152, p < <0.05). 

Both variables did not significantly predict the change in physical fitness. The fact whether 

parents weight has been measured or not and the size of the sub-team had no significant impact 

on either outcome variable. The collinearity statistics showed that we did not face the problem 

of multi-collinearity in this study (variance inflation factors < 10 [32]). 

Discussion 

Main findings and contribution of this study 

The goal of this study was to assess the effectiveness of the eleven-month juvenile 

obesity intervention and to uncover potential determinants of the program’s success. The 

results show that the CHILT intervention effectively improves relevant health outcomes: 

After the program, the standardised BMI decreased on average by 7.8% versus a 2.8% 

decline in the CG, and relative physical fitness improved on average by 11.5% versus a 

decrease of 1.8% in the CG. The results indicated that children who were physically active 

prior to the start of the program achieved better results—both in terms of BMI-SDS reduction 

(approximately 0.12 units) and physical fitness improvement (approximately 13.4 percentage 

points). In addition, we uncovered that group heterogeneity in terms of gender was beneficial 
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for improvements in BMI-SDS, while age diversity had a negative effect: Sub-teams with a 

lower age range saw greater reductions in BMI-SDS.  

Effectiveness and the impact of individual-level factors on BMI-SDS and physical fitness 

Our study uncovered that children who indicated that they had been physically active before 

the start of the program were more successful in improving BMI-SDS and physical fitness. 

Comparable programs that are only open to children who have proven to be motivated for a 

lifestyle change achieved higher reductions in BMI-SDS[33], which corresponds to this 

finding. One could hypothesise that physically active children display higher intrinsic 

motivation for change and are hence more dedicated to the program than their peers[34]. 

Another reason for the greater perceived effects might be that the program is only a form of 

lifestyle optimisation for these children, while non-active peers perceive it as a radical 

change. Furthermore, a reasonable assumption is that prior activity fosters the children’s 

belief in their own ability to partake in and enjoy sports, which may translate into a higher 

program engagement. The results may provoke the institutions that finance such programs to 

discuss a potential pre-screening of applicants’ physical activity behaviour due to its strong 

impact on effectiveness.  

Impact of program-level factors on BMI-SDS and physical fitness 

Our finding that the group composition has considerable potential to influence 

program effectiveness is good news, as this is at least partly under the control of the program 

designer. While there does exist proof that gender diversity is beneficial for team success at 

the workplace [25,35], so far, researchers could not confirm this finding in the context of 

health promotion[36]. We showed that aiming for a balanced gender distribution within an 

obesity-intervention group is plausible, as this heterogeneity has a positive impact on the 

reduction of BMI-SDS. A potential explanation for this relationship might be that the 

perceived social support and group cohesion, which are predictors of success in health 
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promotion programs[37,38], have been found to be higher in gender-diverse teams[39]. 

Furthermore, one could assume that the combination of women’s cooperative and 

encouraging interaction style and men’s competitive orientation, which could explain the 

superior performance of mixed-work teams[35], also drive success in this context. With 

regard to age, we empirically proved the existing theoretical hypothesis that a juvenile 

obesity program is more effective in teams with a small age range because it allows for 

targeting measures towards the specific needs of different age groups which differ 

considerably as physical and cognitive development is rapid during childhood[40]. 

Limitations of this study 

Like all empirical analyses, this paper is not free of limitations. The size of the sample 

is limited, and the CG is smaller than the IG; hence, one should interpret all results with 

caution. 

The fact that the models explain only 9.5% of the variation in BMI-SDS and 17.8% of 

the variation in physical fitness is not surprising, as only a subset of potentially impactful 

factors was considered. We did not assess the effect of the BMI-SDS reduction and physical 

fitness increase on relevant health parameters such as blood pressure or cholesterol values, as 

that would have further reduced the statistical population. Furthermore, several individual- 

and program-level factors were not included in our study, although it would have been 

interesting to analyse their impact on program effectiveness, with socioeconomic status being 

the most important factor. As many of the parents did not respond to the question regarding 

their highest level of education, the number of valid answers reduced the data set available 

for analysis significantly. In addition, we could not address the question of which type of 

program works best with regard to frequency, intensity and duration, as only one program 

was in the scope of our analysis. As the CHILT program corresponds well to the multimodal 



 

91 

 

intervention structure that has been proven to be the most effective intervention type[12], we 

instead focused on exploring predictors of effectiveness within that frame. 

In addition, selection bias, information bias and the risk of confounding are three 

major concerns to consider. As the participants themselves (or rather their parents) decided to 

participate in the program, they potentially share characteristics that distinguish them from 

other groups. Because some data is self-reported, the study is not free from information bias. 

Moreover, we could not attain the desired precision with regard to the prior level of physical 

activity Lastly, and despite the inclusion of control variables, we still clearly face the risk of 

confounding, as there may be additional factors that we are not aware of which confound the 

association between the independent variables under consideration and the program’s 

success.  

Nonetheless, this study serves as a valuable contribution to research on the 

effectiveness of childhood obesity interventions in Germany and accentuates the relevance 

for future work to explore the topic of program success determinants in detail. 

Concluding thoughts 

This study intended to explore the question of how the severe and highly relevant 

problem of childhood obesity can be tackled effectively. The analyses show that the CHILT 

program, as an example of a multimodal juvenile obesity intervention, not only effectively 

reduces BMI-SDS values but also increases physical fitness among participants. Further 

examinations should include an analysis of the question regarding to what extent these 

improvements translate into health improvements that are sustainable in the long-term. In 

addition, we found that a) the children’s physical activity behaviour before the program and 

b) the age- and gender composition of the IG predict intervention effectiveness and can hence 

be leveraged to optimise existing and future childhood obesity programs.  
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