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Abstract
Background
Health behavior is presumed to be influenced by organizational factors. This study analyzes how workplace characteristics influence health behavior in terms of participation at health measures.

Methods
Employees of the German Federal Ministry of Defense were surveyed at the beginning (January / February 2015) and at the end (June 2015) of the trial phase of workplace health promotion (WHP). Differences in participation of characteristic groups were calculated using Pearson’s Chi2-Test and T-Test, chances of participation were estimated using multilevel logistic regression.

Results
Employees who reported higher satisfaction with work demand participated more often in health measures (aOR: 1.02, 95%-CI = 1.01, 1.04, p < 0.001). Large amount of variance in participation can be attributed to department level.

Conclusion
Participation at WHP varies significantly between settings after controlling for individuals’ characteristics. Thus, working characteristics should be considered as a decisive factor for WHP effectiveness. There is consensus that behavioral prevention is most effective when conditional prevention is granted as behavior is presumed to be influenced by individuals´ environmental conditions. Though objective working conditions may seem similar further context characteristics which remain unconsidered may lead to different behavior patterns. This article shows that more attention must be payed to setting specific characteristics with regard to effective Occupational Health Promotion.
This project is registered by the Federal Ministry of Defense (research number: E/U2AD/ED003/EF555).
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Background
Since the Ottawa Charter for Health Promotion stresses the importance of settings for individual health and well-being [1], it has become clear that health promotion has to focus on a broad set of factors influencing health behavior to be successful. A setting can be defined as a social and physical context in which people are frequently engaged and interact with their environment [2, 3]. The workplace is one of the most important settings with regard to the large amount of time people spend working and the various kind of work-associated strains and health implications [4]. In terms of workplace health promotion (WHP) besides socio-demographic characteristics and attitudes of the employees, physical, social and organizational aspects of the workplace must be taken into account.
There is consensus that behavioral prevention is most effective when conditional prevention, that is to say that working conditions are designed to be as healthy as possible, is granted [3–8]. The objective of this study was to investigate how the perception of employees of their workplace setting influences their interest at WHP and the associated health measures. The study’s hypothesis was that employees who assess their working characteristics overall positive are more likely to participate at health measures. Health measures include all programs and courses for health promotion offered by the employer. Since the individual assessment of working characteristics is affected by general conditions of the workplace it was further expected that perceived working characteristics and thus participation in health measures differ between organizations. Thus, it seemed necessary to control for context effects which were expected to moderate the relationship between individual’s assessment and the likelihood of participation.
A key indicator for the effectiveness of WHP is the participation rate. For workplace intervention the reach is usually below 50% [9, 10] and influenced by individual as well as business characteristics. For example, previous research revealed an overall higher participation rate for women [10–14], higher educated staff [10], employees with high job satisfaction [15] and an increase in participation and compliance with increasing age [12, 15–17]. Concerning the health status no consistent relation is reported. Whereas some studies showed evidence that people with a good health status participate more often in health measures others refer the opposite [9, 16, 18, 19]. However, persons who generally show a health-oriented behavior are more likely to attend [11, 12, 20]. On the macro level participation is influenced by the number of employees in a company whereby a decrease in participation rates with increasing personnel can be observed [15, 21]. Also aspects of the organizational structure like flexible working hours [13, 19, 22] or the social climate respectively the extent of social support [4] within an organization already proved to affect individual’s health behavior and thus participation at health measures.
The aim of this study is to examine to what extent context effects also affect the health behavior and the interest in health measures on the part of the employees in the MoD division. The authors hope to gain deeper insight into factors that can influence the success of WHP.

Methods
This work was supported by German Federal Ministry of Defense (MoD) and approved by the ethics commission of the State Chamber of Physicians of Rhineland-Palatinate. The presented data was collected in two waves as part of the trial phase of WHP in the MoD. The WHP was fully funded by the employer, the MoD, with the long-term goal of implementing Occupational Health Management in the entire business area. During the trial phase, employees at eleven departments were able to take part in the health measures offered on site during their working hours. The measures were offered from February 2015 over the entire study period. The first survey wave was conducted at the beginning of the trial phase in January / February 2015 and the second survey wave proceeded in June 2015 at the end of the trial phase. All employees at the eleven pilot departments were able to take part in the survey voluntarily. The first questionnaire covered working characteristics, well-being, health behavior and lifestyle whereas the second questionnaire included questions concerning employer attractiveness and commitment, based on the agreement of values and the feeling that the employer takes appropriate care of the health of its employees, as well as attitudes towards WHP and participation at four kinds of health measures: (a) “physical activity”: Measures aiming at increasing physical activity of employees by offering certain sports courses; (b) “addiction”: information events to prevent addiction of legal drugs; (c) “nutrition”: mainly information provided by nutritionist; (d) “stress and sleep”: courses and coaching in order to teach relaxation techniques, improve sleep quality and enhance mental balance. Not all health measures were offered in every department and physical activity courses account for the vast majority of all measures in each department. Eleven departments which are considered to be representative for the personnel structure of the MoD were selected as units in the trial phase including operational forces, military hospital and administrative bodies.1 Overall 9297 employees could have participated either in a written or an online survey. Because the focus of interest is the relation between working characteristics and participation at health measures, analyses were feasible for participants at both surveys only.
In a first step, bivariate relations between participation behavior and socio-demographic variables among the four kinds of health measures were analyzed using Pearson’s chi-squared test. Further, differences in means of the assessment of working characteristics between participants and non-participants were tested using independent t-test.
As all 33 items which have been applied to assess working characteristics could be answered on a four-staged scale (1“no”; 2”rather no”; 3”rather yes”; 4“yes) and are therefore not interval-scaled, it was necessary to recode them into binary variables for statistical analysis. The individual assessment of work characteristics on the basis of those items can theoretically be divided in four dimensions: work demand, work amount, social climate, and environmental aspects. Confirmatory factor analysis was used to verify presumed dimensionality and confirmed acceptable internal consistency2 for work amount (6 Items; α = 0.77), work demand (11 Items; α = 0.70), and social climate (12 Items; α = 0.82) but marginally acceptable internal consistency for environmental aspects (4 Items; α = 0.60). However, the environmental aspects scale only includes four items and thus reliability can be regarded as sufficient [24].
In a third step, the effects of individual as well as department characteristics on participation in health measures were assessed in order to get more detailed insight how these variables influence the likelihood of participation under control of the other explanatory variables. WHP participation was operationalized as dichotomous variable, where 0 represents no participation at all and 1 represents participation in one of the measures offered for at least once. With respect to the hierarchical data structure we used multilevel logistic regression to estimate the effects on participation at health measures.
Regarding previous findings women and elders were expected to show higher participation. Furthermore, occupational status and perceived working characteristics were presumed to influence WHP participation, whereby (highly) satisfying working characteristics are expected to be related with higher WHP participation. Military personnel are obliged to a certain extend of physical activity within their employment relationship and thus can be expected to have lower interest particularly in sport programs.
On department level, an increasing number of employees was expected to be associated with reduced participation. Because sex and occupational status were expected to influence participation behavior on individual level, we also tested for comparable aggregated effects of gender ratios and occupational group percentages for each department by controlling for influences of level-1 predictors.
All statistical analysis were performed using STATA 14.0.

Results
The response rate in the first survey (22.3%, n = 2076) was higher than in the second survey (15.9%, n = 1481). 24.2% of the first-wave-participants repeated participation in the second wave (n = 502). Sociodemographic distribution of all samples is reported in Table 1.
Table 1Sociodemographic distribution of participants (%) in both survey waves


	 	Participants in February/March 2015
	Participants in both surveys
	Participants in June 2015

	sex

	 male
	62.96
	71.12
	66.91

	n
	991
	357
	655

	 female
	28.02
	28.69
	23.70

	n
	441
	144
	232

	 missing
	9.02
	0.20
	9.40

	n
	142
	1
	92

	age

	Below 30
	30.24
	30.88
	30.54

	n
	476
	2
	299

	 30 - 39
	21.22
	21.31
	21.14

	n
	334
	107
	207

	 40 - 49
	20.71
	20.52
	20.53

	n
	326
	103
	201

	 older than 49
	19.44
	21.51
	19.61

	n
	306
	108
	192

	 missing
	8.39
	5.78
	8.17

	n
	132
	29
	80

	occupational status

	 civil servants
	35.58
	36.25
	30.64

	n
	560
	182
	300

	 military staff
	53.88
	63.15
	61.29

	n
	848
	317
	600

	 missing
	10.55
	0.60
	8.07

	n
	166
	3
	79

	response rate
	16.93
	5.40
	10.53

	n
	1574
	502
	979




The overall reported participation rate at health measures of 61.6% is comparatively high for workplace interventions but varies considerably between the four kinds of measures offered. Hence there is a relatively high participation at physical activity measures of almost 50%, and almost a third of employees survey participated in nutrition measures but participation rates for measures referring to addiction or stress and sleep are quiet low (Table 2). With respect to individual characteristics, significant differences in participation can be reported for health measures concerning stress and sleep, physical activity and for overall participation. Compared to the gender distribution in the overall sample, men rarely participate in health measures disproportionately. Women participated more often in all measures, except addiction. Overall, 74% of the women surveyed, but only 57% of the men surveyed, participated in one or more measures. The gender difference is significant for participation at health measures as a whole and for physical activity in particular. Though there are also significant differences of participation between the age groups, no consistent pattern can be identified. Older persons tend to participate in physical activity measures more likely than younger age groups and employees older than 49 years show the highest overall participation rate. But this group also shows the lowest participation rate for measures on the subject of addiction and the second smallest participation rate for nutrition measures. The participation rate of the youngest age group varies considerably between the four kinds of measures but always remains beyond 50%. A significantly high demand for measures concerning stress and sleep compared to the other age groups can be reported for employees between 40 to 49 years. But it cannot be derived that certain age groups have certain patterns of interests or needs.
Table 2Differences in participation rates (%) of characteristic groups: results from Pearson’s Chi2-Test


	 	Physical Activity
(n = 502)
	Addiction
(n = 474a)
	Nutrition
(n = 396a)
	Stress and Sleep
(n = 502)
	Overall measures
(n = 502)

	Overall participation
	47.6
	10.8
	28.9
	19.1
	61.6

	Sex

	 Male
	42.7**
	17.5
	41.5
	20.3
	56.6**

	 Female
	69.1**
	12.5
	44.3
	25.4
	73.6**

	Age

	 Below 30
	22.8**
	12.8
	38.0
	11.8*
	45.2**

	 30-39
	50.0
	20.9
	43.5
	18.6
	65.5

	 40-49
	61.2*
	23.8
	47.8
	30.1*
	68.0

	 older than 49
	74.8**
	9.4
	38.9
	26.4
	75.9**

	Occupational status

	 Civil servants
	73.0**
	17.8
	44.8
	28.9*
	76.4**

	 Military staff
	36.9**
	15.8
	40.4
	17.7*
	53.0**


Boldface indicates statistical significance (*p < 0.05, **p < 0.001)
a Sample size of n = 502 employees over all departments is reduced because this kind of health measure was not offered in all departments (9 out of 11 for both kinds)



Military servants are significantly underrepresented in the scope of physical activity whereas three out of four civil servants reported participation at physical activity measures. However, the military staff’s participation is lower in each kind of measure compared to civilians and thus – though more than half of all military servants surveyed took part in at least one of the measures – the participation rate of civil servants is overall significantly higher.
As can be derived from Table 3 there are partially significant differences in the assessment of work characteristics between participants and non-participants. All dimensions have been rated higher by participants compared to non-participants. Especially the group of participants in physical activity measures evaluated every aspect of work characteristics more positive compared to non-participants at a significant level. Work amount ratings differ significantly for all kinds of measures - except stress and sleep - whereas differences in the rating of work demand occurs solely at an insignificant level for addiction measures.
Table 3Differences in means of rating scales for perceived working characteristics between participants and non-participants


	 	 	Work Amount
	Work Demand
	Social Aspects
	Environ-mental Aspects

	Physical Activity
	Participants (n = 239)
	0.72*
	0.77**
	0.84**
	0.81*

	Non-Participants (n = 235)
	0.64*
	0.67**
	0.76**
	0.75*

	Addiction
	Participants (n = 54)
	0.76*
	0.76
	0.83
	0.83

	Non-Participants (n = 271)
	0.66*
	0.71
	0.80
	0.78

	Nutrition
	Participants (n = 145)
	0.73*
	0.75*
	0.82
	0.78

	Non-Participants (n = 200)
	0.66*
	0.70*
	0.81
	0.79

	Stress and Sleep
	Participants (n = 96)
	0.70
	0.75*
	0.79
	0.81

	Non-Participants (n = 349)
	0.67
	0.70*
	0.79
	0.76

	Overall
	Participants (n = 309)
	0.71**
	0.76**
	0.82*
	0.79*

	Non-Participants (n = 193)
	0.61**
	0.65**
	0.75*
	0.75*


Means of scales were calculated by sum of ratings (0 for disagreement / dissatisfaction and 1 for agreement / satisfaction) divided by total number of answers per scale
Boldface indicates statistical significance (*p < 0.05, **p < 0.001)



In order to get more detailed insight beyond the distribution of single characteristics between participants and non-participants and to examine how specific characteristics influence overall participation when other explanatory variables are controlled the results of hierarchical logistic regression model are presented in Table 4. Among the level-1-variables age and sex prove to be substantial determinants of participation over all models. Men show a significantly lower chance for participation than women and the chance for employees of participation increases with increasing age. No differences could be found between military and civil servants. The general perceived health situation proves to have insignificant relevance for participation.
Table 4Participation at organizational health measures: Odds ratios from hierarchical logistic regression model


	 	Model 1
	Model 2
	Model 3
	Model 4

	Level 1 intercept
	2.78
	1.61
	7.78
	18.67

	Sex [ref.: female]
	0.40**
	0.30**
	0.29**
	0.28**

	Health status
	1.17
	1.04
	1.05
	1.05

	Age [ref.: < 29]

	 30 – 39
	2.02*
	2.15*
	2.24*
	2.22*

	 40 – 49
	2.29*
	2.55*
	2.58*
	2.52*

	 50+
	3.05**
	3.10*
	3.18*
	3.08*

	 Occupational status
	0.67
	0.98
	0.93
	0.96

	 Social Aspects
	 	0.99
	0.99
	0.99

	 Work amount
	 	1.01
	1.01
	1.01

	 Work demand
	 	1.02**
	1.02**
	1.02**

	 Environmental Aspects
	 	0.99
	0.99
	0.99

	Level 2 Variables

	 Unit size
	 	 	0.99*
	0.99

	 Share of female employees
	 	 	 	0.97

	 Share of military servants
	 	 	 	0.99

	 Unit level variance
	1.29**
	1.27**
	0.91**
	0.88**

	 Observations
	465
	401
	401
	401

	 Log likelihood
	− 258.6050 a
	− 221.3645 a b
	−219.3125 a b
	−218.9026 a

	 ICC
	0.34
	0.33
	0.20
	0.19


Boldface indicates statistical significance (*p < 0.05, **p < 0.001)
a Model proved better goodness of fit compared to the non-hierarchical logistic model according to LR-Test
b Model proved better goodness of fit compared to the previous model according to LR-Test



No substantial effects on participation can be reported among the working characteristics social climate, quantity of work, or environmental aspects. Only work demand shows a significant effect indicating that the more positive the evaluation of work demand is, the more increases the chance of attendance at health measures.
In every model the context specific intercept varies significantly suggesting that the influence of the independent level-1-variables varies between the eleven departments. However, between-context-variance decreases considerably when level-2-variables are added to the model. This is particularly the case if the analysis is controlled for the number of employees within a department (Model 3). The participation in dependence of the number of employees separated according to high and low satisfaction with work demand is depicted in Fig. 1. The likelihood of participation in at least one of the health measures decreases as the number of employees within a department increases. This relationship is the same for both employees with high and with low satisfaction concerning their work demand. But it is also apparent that employees with higher satisfaction show a higher chance of participation in each department. Though these differences could lead to the assumption that the negative effect of an increasing number of employees can be partially mitigated by high satisfaction with work demand no (significant) cross-level-interaction effect could be verified.
[image: A12995_2020_262_Fig1_HTML.png]
Fig. 1Participation rate at WHP depending on the departement's number of employees and individual's satisfaction with work demand




The intraclass correlation coefficient (ICC) is relatively high when only level-1-variables are included in the model. In the models 1 and 2 more than one third of variance is attributed to the department level. However, when controlling for the number of employees in model 3 the proportion of variance explained by the context as well as the level 2 intercept variance is clearly reduced. A larger proportion of variance of the dependent variable seems to be explained by differences in the number of employees. Regarding a comparably slight reduction of ICC in model 4 no substantial effect on the variance of participation between the departments can be reported for the context variables share of military servants or share of females. Furthermore, the between-context-variance in model 4 compared to model 3 is only little reduced and the log likelihood is also marginally decreased.

Discussion
The present study refers on data in the sphere of responsibility of the MoD, a workplace with particular requirements and many threats to physical and mental health especially for the active military personnel [25, 26]. Though there is a pre-selection of people in a good health in military service [27–29], a constant demand for flexibility and high performance, both physically and mentally, the exposure to hazardous situations and the ensuing risk of traumatic experiences, missions far from home and being away from family jeopardize the health status of soldiers [4, 30, 31]. On the other hand the sample includes other occupational groups like civil servants or hospital workers who are quite comparable to general working population. Their work strain was expected to be similar to other administration or health care staff. Nevertheless, this sample is not fully comparable to “regular” working population and findings can therefore not be generalized easily.
Further limitations of this study are a lack of variables which are expected to influence participation behavior such as education or objective work characteristics and the self-selection of participants which is likely to lead to an overestimation of participation rate.
However, with regard to findings from binary and multivariate analysis, several substantial factors influencing participation in health measures could be identified. All health measures are attended more by civil servants than by soldiers. This might be partially affected by different gender ratios in those occupational status groups. Women - who showed an overall higher participation rate - account for about 60% of the civil staff whereas 90% of the military staff is male. However, soldiers also have the option to engage in physical activity during working hours and might thus be less interested in additional offers. This hypothesis is substantiated by the fact that the largest difference in participation between military and civil staff exists for physical activity measures which account for the majority of measures offered. It cannot be ruled out that the group of military servants would show higher participation rates if there were measures which correspond better their demand. Whereas in almost all departments a wide range of physical activity measures was offered, there was little choice of the other measures. A larger selection would satisfy their requirements and result in higher participation rates. Still, the overall participation rate is comparatively high for health measures.
The finding that the health status has no substantial effect on participation seems counterintuitive, but is in line with previous findings. With regard to this result it should be also examined whether the supply of health measures does not meet the needs of this group or if a perceived worse health status is a result of a less health-oriented behavior which would also account for lower interest in participation at health measures.
The hypothesis that employees who evaluate their working characteristics more positive are also more likely to participate in health measures could partially be verified. The rating scale “work demand” turned out to be a decisive factor even when further individual as well as context variables were included in the model. The findings lead to the assumption that higher satisfaction with working characteristics engenders participation at health measures.
Regarding a considerable between-context-variance it can further be assumed that those effects vary between settings. Though the amount of unexplained between-context-variance was reduced when adding further explanatory variables, there are still differences in participation on department level that cannot be explained. Only the number of employees proved to explain participation behavior. As expected, employees in departments with fewer employees are more likely to participate. The proportion of women or military servants did not explain individuals´ participation. Therefore, it seems like not the employee structure but the number of employees determines participation at health measures, which is in line with previous findings [15, 21]. One explanation might be higher social pressure in small units. Furthermore, it can be expected that there is a better information flow in small units because of short and direct communication.
A correlation between context variables and individuals´ assessment of work characteristics was not found. Though, we cannot preclude that future studies which control for further variables on both levels (e.g. working hour policy, awareness of WHP) would not find cross level effects. It would be rather surprising if individual perception was independent from workplace conditions.

Conclusion
The aim of this study was to examine the influence of working characteristics on the participation in health measures. It could be shown that employees who rated the demands of their work as stressful were also less likely to take part in a health measure. It can therefore be presumed that an improvement of working characteristics aiming at a reduction of the work demand could enhance the willingness to participate. Moreover, the results indicate that characteristics vary between contexts and that the belonging to a certain department influences participation as well. The number of employees seems to be a decisive factor. However, regarding a considerable proportion of between-context variance further research to examine how settings determine individual health behavior is necessary.
In the course of WHP participation it appears worthwhile to pay greater attention to factors of conditional prevention as we found higher participation for more satisfied employees.
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Footnotes
1For more details of the study design see Sammito et al. (2015) [23].

 

2As measure of internal consistency we estimated Cronbach’s Alpha (α) which is calculated as the mean item inter-correlation [24].
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