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Abstract
Background  Somatic symptoms significantly contribute to absenteeism and healthcare costs, particularly in physically 
demanding professions such as postal and delivery services. The FC-Fit Challenge, an app-based workplace health inter-
vention, aims to promote healthier lifestyles through personalized feedback, social interaction, and professional guidance, 
targeting lifestyle changes and reducing somatic symptoms.
Objectives  This study evaluated the effect of the FC-Fit Winterchallenge 2021/22 on somatic symptoms over time, consid-
ering sociodemographic and work-related differences, and identified predictors of somatic symptoms to inform workplace 
health strategies.
Methods  A longitudinal design with three measurement points was employed: at the start of the intervention (T1), imme-
diately post-intervention (T2), and three-month follow-up (T3). At T1, 497 participants completed the survey. Sociode-
mographic and work-related variables, health behaviors, and mental health indicators were analyzed. Multiple regression 
identified significant predictors of somatic symptoms.
Results  Somatic symptoms significantly decreased post-intervention (T1: 7.0 ± 4.6 vs. T2: 5.9 ± 4.5, p < 0.001), with sus-
tained effects at T3. Women, full-time employees, and administrative staff showed the most pronounced reductions. Predic-
tors of higher somatic symptom severity included female gender, lower education, painkiller use, stress, and burnout, while 
high physical activity was associated with lower severity. Subgroup analysis revealed variability in intervention effectiveness 
based on sociodemographic and occupational factors.
Conclusions  The FC-Fit Challenge is a promising, scalable tool for workplace health promotion. Tailoring interventions to 
specific employee profiles and addressing predictors like stress and burnout can optimize outcomes. Future studies should 
target underrepresented groups, such as delivery workers, and use randomized controlled designs to validate findings.
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Introduction

Somatic symptoms can include a wide range of physical com-
plaints, such as palpitations, dizziness, gastrointestinal prob-
lems, fatigue, or musculoskeletal pain (Henningsen 2018). 
Factors that trigger these symptoms can be organic as well 
as psychological causes. In addition, they can be caused by 
unfavorable lifestyles, stressful working conditions or dif-
ficult life episodes (Henningsen 2018; Li et al. 2016; Bar-
sky et al. 2001). Somatic symptoms were reported to be the 
most common reasons for illness-related incapacity among 
employees. For example, Kocalevent et al. (2013) showed 
that an off-balance energy system and pain (especially of the 
musculoskeletal system, headache, chest pain and abdomi-
nal pain) were the most frequent symptoms for sick leave. 
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The study also showed that somatoform symptoms represent 
a heavy burden on the health care system and that they are 
often associated with a long duration of treatment (Kocalevent 
et al. 2013). Therefore, in addition to medical treatment costs, 
somatic symptoms cause high economic absenteeism costs. In 
this context, a report by the Federal Institute for Occupational 
Safety and Health showed that diseases of the musculoskel-
etal system and connective tissue (22.6% days of incapacity 
for work) were the most common disease-related diagnostic 
group in Germany in 2020, causing an estimated loss of gross 
value added due to incapacity for work of 35.2 billion euros 
(0.9% of gross national income) (BAuA 2022). Consequently, 
workplace health promotion as a measure of prevention and 
improvement of employee’s health is an important element 
for large companies in particular (Walter et al. 2019). This 
is also due to the comparatively low implementation costs in 
contrast to the costs of absence due to incapacity for work. In 
2008, Kramer et al. reported the benefits of workplace health 
promotion (Kramer et al. 2008). Digital workplace health pro-
motion in particular represents a relatively new market with 
high demand (Walter et al. 2019), which was further pushed 
by the COVID-19 pandemic. First studies indicate a benefit 
for health through digital workplace health promotion. How-
ever, the scientific database on this issue is under-researched, 
and it can be assumed that the acceptance of digital workplace 
health promotion differs according to sociodemographic char-
acteristics (Howarth et al. 2018; Robroek et al. 2021). In this 
context, a systematic review of reviews confirmed the posi-
tive effect of workplace health promotion, particularly on the 
prevention of mental health and musculoskeletal disorders 
(Proper and van Oostrom 2019).

In a detailed analysis of the Federal Office for Goods 
Transport taking the data of the Absenteeism Report (Ger-
man: ‘Fehlzeitenreport’) into account, it was highlighted 
that employees in postal and delivery services in particu-
lar recorded an above-average number of days of incapac-
ity for work due to musculoskeletal disorders. However, it 
should be noted that the number of absenteeism days in this 
occupational group due to mental health issues increased 
proportionally in 2019, even though these did not show 
above-average values (Bundesamt für Güterverkehr 2021). 
The professional group of delivery services is experiencing 
steady growth. For example, in 2020, 247,639 people were 
employed under the job description of postal and delivery 
services in Germany, which was equivalent to a share of 
0.75% of all employees subject to social insurance contribu-
tions (Grobe and Braun 2021). In the same year, due to the 
COVID-19 pandemic and changes in the ordering behavior 
of the general population, an increase in delivery volume 
of almost 11% was recorded, raising the total volume to 
4.05 billion shipments (BIEK 2021). In Germany, the DHL 
Group (former Deutsche Post DHL Group) counts around 
200,000 employees, which makes the company the largest 

postal service company in Europe. Analogous to the branch-
specific view of days of incapacity for work, the DHL Group 
has a high sickness rate of more than 9%. This value is based 
on the last five years and quite as double as high as the val-
ues reported for the other German industry groups, which 
are around 4–5% (Deutsche Post DHL Group 2022; Grobe 
and Bessel 2022; Destatis 2022). The results of the system-
atic review indicate a clear association between common 
musculoskeletal disorders and mental health issues, such 
as depression, anxiety, and subjective mental well-being, 
particularly in adults (Heikkinen et al. 2019). Given the sig-
nificant overlap between physical and psychological health, 
this finding highlights the importance of further analyzing 
mental health issues in populations suffering from muscu-
loskeletal disorders.

Because of the branch-specific burdens and increases 
mental health issues, workplace health promotion is also an 
important element of the DHL Group’s health strategy. As 
part of this strategy, health challenges entitled “FC-Fit” are 
performed since 2019. These challenges, with the overall 
aim to foster lifestyle changes, are performed twice a year 
(one winter challenge and one summer challenge) and 
last for 4 weeks. Using a commercial app called ‘B2 Fit’, 
participants of these challenges get regular reminders and 
instructions on health-related topics. In addition, participants 
are enabled to perceive daily information about their own 
diet, physical activity, potential stressors, sleep, and similar 
health-related topics by answering questions directly in 
the app. Furthermore, these health challenges include the 
opportunity to share and post the actions and the progress 
in social-media groups (teams), which creates a kind of 
challenge (with colleagues). Moreover, the app offers the 
participants the opportunity to get in contact and discussion 
with health coaches or nutritionists.

Because of the increased days of incapacity for work in 
the entire professional group of postal and delivery services 
and the above-average sickness rate among employees of 
the Deutsche Post DHL Group, there is a need for scientific 
evaluation of health promoting efforts and the specific 
conditions that predict health and health promotion in this 
professional group. Understanding the conditions and factors 
predicting health, especially among the severely affected 
collective of delivery service employees, contributes to 
evidence-based planning of strategies and interventions, 
as effective programs must target factors related to health. 
In this context, previous studies confirmed the burdens 
on employees due to environmental factors, working and 
environmental conditions, exertion, pressure to perform and 
control, and shiftwork and working on weekends (Certa and 
Schröder 2020).

However, in the professional population of postal and 
delivery services, there is a large knowledge gap with regard 
to evidence-based health promotion efforts. Therefore, in 
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collaboration with the DHL Group, the present study aimed 
to address this knowledge gap. The present paper refers to 
the outcome ‘somatic symptoms’ which, as stated above, 
leads to above-average incapacity for work, especially among 
employees in the postal and delivery services. Two aims are 
focused on here. The first aim is to investigate the effect 
of the app-based health intervention (FC-Fit challenge) on 
somatic symptoms and to evaluate whether potential effects 
of this intervention on somatic symptoms differ with regard 
to sociodemographic and work-related variables. The second 
aim is to investigate the potential predictors of somatic 
symptoms among employees of the DHL Group, which is 
the largest European representative of the postal and service 
branch and represents a little scientifically researched and 
yet growing occupational field.

Method

Study design and procedure

To address the above mentioned research aims, the ‘FC-Fit 
Winterchallenge 2021/22’ (just called ‘challenge’ in the 
further text) was process-oriented, externally monitored 
and scientifically evaluated. Therefore, a quantitative 
online questionnaire was administered to the participants 
prior to (T1), directly after (T2), and three months after (T3, 
follow-up) the four week challenge. In addition, employees 
had the opportunity to undergo a health check-up with the 
responsible company medical officer at T1 and T2. During 
this check-up, cardiovascular data, body measurements, and 
blood values such as glucose and blood lipids were assessed. 
However, the results of this check-up are not included 
in the present paper, which focuses on the results of the 
quantitative survey.

The start of the challenge was launched in December 
2021 with a nationwide announcement to all employees 
of the DHL Group. The challenge was promoted using the 
companies’ internal newsletter, the website, and with posters 
that were placed at the company’s headquarters in Bonn. To 
participate in the challenge, employees had to register in 
the app. During this process, a personal ID was generated 
and sent to the employees of the DHL Group by e-mail. As 
part of the challenge, the app was used to increase health 
awareness. For this purpose, a points system was used to 
reward healthy eating, physical activity, and mindfulness.

The survey was performed using the open source 
software ‘LimeSurvey’. It could be accessed at all time 
points by using an ID, which was generated during initial 
registration in the app. Approval to perform the study 
was obtained by the ethical committee of the Medical 
Association of Rhineland-Palatinate (application number: 
2021-16233). The study was performed in accordance 

with the Code of Ethics of the World Medical Association 
(Declaration of Helsinki) for experiments involving 
humans and the Ethical Principles and Guidelines for the 
Protection of Human Subjects of Research by the American 
Psychological Association (APA). A monetary donation to a 
charitable organization was used as an incentive to increase 
the likelihood of participation by triggering emotional 
responses, as recommended, for example, by Gendall and 
Healey (2010) and others (Reichel et al. 2021). Specifically, 
it was offered that if 1000 participants completed the survey, 
€1000 would be donated to the Children’s Cancer Aid 
Foundation (German: Stiftung Deutsche Kinderkrebshilfe).

In the online survey, at T1, sociodemographic and work-
related characteristics as well as various health-related con-
structs (described in detail below) were assessed. At T2 and 
T3, only the health-related constructs were further assessed 
to examine the effect of the challenge on health over time 
(Fig. 1).

Measures

At T1, the survey included 45 questions. Whenever possible, 
established and validated measurement instruments were 
used. An overview of all questions used in the present survey 
is appended to this paper (Appendix 1). With regard to the 
first research aim, namely to investigate the effect of the 
challenge on somatic symptoms and to evaluate whether 
potential effects differ with regard to sociodemographic 
and work-related variables, the dependent variable somatic 
symptoms was assessed using the PHQ-15 questionnaire. 
It is a module for recording somatic symptoms as part 
of the Patient Health Questionnaire (PHQ) and suitable 
for measuring the severity of somatic symptoms and the 
severity of somatoform disorders. This is possible because 
no organic explanation of the symptoms is assumed for the 
evaluation (Kroenke et al. 2002; Stauder et al. 2021). This 
makes it useful in clinical practice as well as in the scientific 
consideration of mental and physical health. It includes 
the most common somatic symptoms (excluding upper 
respiratory symptoms) of outpatients, representing over 
90% of reported physical complaints, and implements two 
additional questions on sleep disturbance and fatigue/energy 
loss. The self-report of the participants is possible on a scale 
of 0 (not bothered at all) to 2 (bothered a lot). In the scoring 
of the PHQ-15, values from 0 (no somatic symptoms) to 30 
(severe somatic symptoms) can be obtained. In this context, 
values from 0 to 4 indicate minimal somatic symptoms. 
Values between 5 and 9 are interpreted as mild somatic 
symptoms, values between 10 and 14 are an indication of 
moderate somatic symptoms and scores of 15 and above 
are indicative for severe somatic symptoms (Kroenke et al. 
2002).
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In addition to sociodemographic and work-related vari-
ables, which are listed in Table 1 with their respective dis-
tributions and mean values for all three time points, the vari-
able groups ‘health-related behavior’ and ‘mental health’ 
were also assessed. Referring to health-related behavior, the 
short form of the International Physical Activity Question-
naire (IPAQ-short) was used to measure physical activity 
(Sember et al. 2020) and the Alcohol Use Disorders Identi-
fication Test (AUDIT-C) to measure alcohol consumption. 
The AUDIT-C is an abridged version for the assessment of 
alcohol use disorders. It has been developed by the World 
Health Organization (WHO) and is one of the most common 
screening instruments for harmful and hazardous alcohol 
use worldwide (Babor and Robaina 2016). Additionally, the 
questions regarding cigarette and painkiller consumption 
were self-developed, with the response options adapted to 
the common vocabulary of scale items. For mental health 
variables, validated measurement instruments were used, 
including for burnout (COPSOQ-B13), anxiety and depres-
sion (PHQ-4), as well as stress (PSS-10). The COPSOQ-B13 
is the burnout question module from the COPSOQ (Copen-
hagen Psychosocial Questionnaire). It is a scientifically 
validated questionnaire for the assessment of psychological 
resilience at work. In different studies, the quality criteria 
such as generalizability, construct validity or critical validity 
could be confirmed (Nübling et al. 2005). The PHQ-4 is an 
ultra-brief screening scale for anxiety and depression in the 
Patient Health Questionnaire (PHQ). It consists of the two 
questions from the PHQ-2, used to screen for depression, 
and the two questions from the GAD-2 (Generalized Anxi-
ety Disorder), which is used to screen for general anxiety. 
The PHQ-4 has scientifically accepted construct validity and 
can be used as a general marker of psychological distress 
(Kroenke et al. 2009). The Perceived Stress Scale (PSS-10) 

is a widely used measurement scale for perceived stress. It is 
associated with depression, anxiety, lower life satisfaction, 
and lack of motivation. Here, the ability to cope with stress 
and the perceived excessive demands of everyday life will be 
questioned (Cohen et al. 1983; Klein et al. 2016).

Statistical analysis

The description of the statistical analyses will be divided 
into two parts, based on the two study aims.

With regard to the first study aim, namely to investigate 
the effect of the challenge on somatic symptoms and to 
evaluate whether potential effects differ with regard to 
sociodemographic and work-related variables, descriptive 
results are presented as means with standard deviations 
(SD). To compare values between T1 and T2 as well as T2 
and T3, paired t-tests were used if the conditions that apply 
for this analysis were fulfilled. Results are presented with 
T-values, effect sizes (d) and p-values (p). To investigate 
potential differences in means between subgroups, paired 
t-tests were performed if there were two values in the 
relevant subgroup, the variables were normally distributed, 
or had a minimum of 30 samples in each value. When these 
conditions could not be met, Mann–Whitney-U-test (U) with 
Z-statistic (Z) was used for the analysis of these subgroup 
comparisons. For variables with more than two values, 
Kruskal–Wallis-test (X2) was used. When considering 
the longitudinal differences for each subgroup, Wilcoxon-
Signed-Rank-test (z) with the effect size (r) was applied. All 
analyses were checked additionally with parametric tests in 
order to secure the results.

To address the second aim of the study, namely to inves-
tigate potential predictors of somatic symptoms among 
employees of the Deutsche Post DHL Group, a linear 

Fig. 1   Timeline of the study
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multiple regression analysis was performed with the data of 
T1 using the PHQ-15 score as dependent variable. The T1 
sample was chosen for the multiple linear regression because 
at T1, the sample size was sufficient compared to T2 and T3. 
With a general population of around 225,000 employees of 
the Deutsche Post DHL Group in Germany, a priori power 
analysis revealed a sample size of at least 384 cases for the 
regression analysis. A confidence level of 95% and a margin 
of error of 5% were assumed.

The sociodemographic independent variables were 
included in the regression analysis as follows: Age was 
treated as a metric variable but not centered at the mean, as 
the study registration criteria already specified that partici-
pants had to be adults, and the maximum age was capped at 
65 years. With regard to the binary variable gender, ‘male’ 
is the reference category. The variable educational degree 
was recoded to a dummy variable representing a binary vari-
able having the general qualification for University entrance 

Table 1   Sociodemographic and work-related characteristics of study samples

Variable Baseline
(T1)

Longitudinal sample
(T2)

Follow-up
(T3)

Sociodemographics
Gender, No. (%) 497 133 96
 Female 314 (63.2) 92 (69.2) 57 (59.4)
 Male 183 (36.8) 41 (30.8) 39 (40.6)

Age, range in yrs (mean ± SD) 19–64 (44.45 ± 10.88) 24–64 (46.59 ± 10.34) 25–63 (47.76 ± 9.26)
Living form, No. (%) 491 131 95
 Living alone 93 (18.9) 24 (18.3) 17 (17.9)
 With partner 176 (35.8) 48 (36.6) 41 (43.2)
 With partner and child(ren) 166 (33.8) 45 (34.4) 31 (32.6)
 Only with child(ren) 37 (7.5) 11 (8.4) 5 (5.3)
 With other person(s) 19 (3.9) 3 (2.3) 1 (1.1)

Educational degree, No. (%) 493 133 95
 Without educational qualification 1 (0.2) 1 (0.8) 1 (1.1)
 Secondary school 38 (7.7) 14 (10.5) 12 (12.6)
 Intermediate secondary school 131 (26.6) 35 (26.3) 25 (26.3)
 University of applied sciences entrance qualification 31 (6.3) 9 (6.8) 6 (6.3)
 General university entrance qualification656 65 (13.1) 13 (9.8) 10 (10.5)
 Bachelor degree 94 (19.1) 30 (22.6) 16 (16.8)
 Master degree 129 (26.2) 30 (22.6) 24 (25.3)
 Other degree 4 (0.8) 1 (0.8) 1 (1.1)

Work-related characteristics
Work area, No. (%) 492 133 94
 Administration 365 (74.2) 93 (69.9) 62 (66.0)
 Mail or parcel center 31 (6.3) 10 (7.5) 8 (8.5)
 Delivery 56 (11.4) 23 (17.3) 18 (19.1)
 Transport 6 (1.2) 1 (0.8) 1 (1.1)
 Other area 34 (6.9) 6 (4.5) 5 (5.3)

Leading function, No. (%) 494 131 95
 No 343 (69.4) 101 (77.1) 72 (75.8)
 Yes, without personnel responsibility 69 (14.0) 14 (10.7) 10 (10.5)
 Yes, with personnel responsibility 82 (16.6) 16 (12.2) 13 (13.7)

Working time model, No. (%) 493 131 94
 Full-time 391 (79.3) 96 (73.3) 68 (72.3)
 Part-time 102 (20.7) 35 (26.7) 26 (27.7)

Type of Job, No. (%) 495 133 95
 Predominantly mental 406 (82.0) 99 (74.4) 68 (71.6)
 Predominantly physical 43 (8.7) 18 (13.5) 13 (13.7)
 Equally mental and physical 46 (9.3) 16 (12.0) 14 (14.7)
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or not. Here, the category ‘no’ is the reference category. 
With regard to the work-related independent variables, the 
variable working time model was divided into full-time and 
part-time employment, with part-time employment as the 
reference category. The variable work area was recoded as 
a dummy variable. It is now indicating if the participants 
work in the administration sector or not with the reference 
category ‘no’. The recoding into dummy variables was nec-
essary because a comparison between the subgroups was not 
possible due to strongly differing case numbers. Finally, with 
regard to the variable type of job, the category ‘predomi-
nantly mental’ was used as a reference, contrasted with the 
categories ‘predominantly physical’ and ‘equally mental and 
physical’. Referring to variables on health-related behavior, 
the variables alcohol, cigarette and painkiller consumption 
were recoded into dummy variables, with the category ‘no’ 
being used as the reference for each variable. The variable 
physical activity was divided into the categories ‘insuffi-
ciently active’, ‘moderately physically active’, and ‘highly 
physically active’, with insufficiently activity being the refer-
ence category in each case. The independent variables asso-
ciated with mental health were integrated for the regression 
analysis as follows: The Perceived Stress Score (PSS-10) 
and the Burnout Score (COPSOQ B13) were used as met-
ric scaled variables. Depression (PHQ-2) and Generalized 
Anxiety Disorder (GAD-2) were recoded into dummy vari-
ables according to their specific cut-off values. The nega-
tive screenings are considered the reference category in each 
case. The test for multicollinearity, conducted through a cor-
relation matrix (Urban and Mayerl 2018), variance inflation 
analysis, and the calculation of VIF values, indicates that the 
independent variables used are not exhibiting linear depend-
ency on each other. In the residual analysis for homosce-
dasticity both the significant White test and the significant 
Breusch-Pagan/Cook-Weinsberg test suggest a violation of 
the homoscedasticity assumption, indicating heteroscedas-
ticity. However, in such instances, the standard errors of 
the coefficients may become biased, potentially leading to 
erroneous assumption of significant effects. To address this, 
bootstrapping can be employed to mitigate heteroscedastic-
ity. For this reason, bootstrapping with 1000 samples was 
performed in the regression analysis. Testing for normal dis-
tribution of the residuals, the histogram and PP-plot show an 
approximate normal distribution. The skewness and kurtosis 
of the studentized residuals were smaller than the cut-off 
ranges reported in the literature (MRC Cognition and Brain 
Sciences Unit 2018), therefore, normal distribution could 
be assumed. The statistical analyses were performed using 
IBM SPSS version 27.

In addition, mean comparisons were performed between 
T1 and T2 as well as T2 and T3 for the independent health-
related variables that had significant regression results. 
These were performed using a paired t-test (t), analogous to 

the treatment of the first aim of the study, if the precondition 
test was met (t, d, p). If the precondition test was not 
fulfilled, the results could be tested with the nonparametric 
Wilcoxon-Signed-Rank-test (z, r, p).

Results

Sample characteristics

The total case number at the different time points decreased 
from T1 to T3. At T1, N = 497 participants entered the 
analysis, at T2, N = 133 participants, and at T3, N = 96 
participants. The distribution of the sociodemographic and 
work-related variables at the three time points is presented 
in Table 1. In short, around two-thirds of the sample were 
women (T1: n = 314; 63.2%, T2: n = 92; 69.2%, T3: n = 
57; 59.4%). The mean age at the three time points ranged 
between 44 and 48 years, and most of the participants 
(n = 288; 58.4%) had at least the university entrance 
qualification. With regard to work area, over two-thirds (T1: 
n = 365; 74.2%, T2: n = 93; 69.9%, n = 62; T3: 66.0%) of 
the participants worked in an administrative area, and also 
over two-thirds had full-time employment (T1: n = 391; 
79.3%, T2: n = 96; 73.3%, T3: n = 68; 72.3%).1 Lastly, most 
of the participants engaged in predominantly mental work 
activities (T1: n = 406; 82.0%, T2: n = 99; 74.4%, T3: n = 
68; 71.6%).

Somatic symptoms over time 
and between subgroups

The mean value for somatic symptoms at T1 (before the 
challenge) was 7.0 ± 4.6. This value decreased significantly 
(p < 0.001) to 5.9 ± 4.5 at T2 (directly after the challenge), 
with a small effect size (t = 4.15, d = 0.38). The 3-month 
follow-up analysis (T3) revealed a mean value of somatic 
symptoms of 5.7 ± 4.3. Compared to T2 (5.3 ± 4.2), this 
small increase was not significantly different (t = −1.21, d = 
n.s., p = 0.230), see Table 2.

With regard to sociodemographic and work-related 
group differences of somatic symptoms (Table 3), gender-
specific analysis at T1 revealed that females (7.7 ± 4.7; 
n = 87) showed significantly higher (p = 0.005) values of 
somatic symptoms compared to males (5.3 ± 3.8; n = 32) 
with a medium to large effect size (t = −2.91, d = −0.71). 
At T2, this gender-specific difference was observed as 
well but with a rather small effect (t = −2.35, d = −0.44). 
Finally, longitudinal analysis with regard to gender 

1  As the sample primarily includes administrative staff, the results 
cannot be generalized to other occupational groups such as delivery 
workers.
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indicates a statistically significant (p < 0.001) decrease 
of somatic symptoms from T1 to T2 among females only 
with a medium effect size (z = −3.48, r = 0.38). Analyz-
ing work-related group differences in somatic symptoms, 
no significant subgroup differences were revealed, neither 
at T1 nor at T2. However, when considering longitudinal 
differences, it can be observed that for different work areas 
(N = 119), only the ‘Administration’ subgroup (n = 86) 
showed a significant reduction in somatic symptoms from 
T1 (6.7 ± 4.6) to T2 (5.4 ± 4.0), with a moderate effect 
size (z = −3.67, r = 0.40, p < 0.001). Regarding the vari-
able working time model (N = 117), full-time employees 
(n = 85) demonstrated a significant decrease in symptoms 
from T1 (7.0 ± 4.9) to T2 (5.7 ± 4.7), also with a moderate 
effect size (z = −3.79, r = 0.41, p < 0.001). Furthermore, 
in analyzing the variable type of job (N = 119), a signifi-
cant reduction in somatic symptoms from T1 to T2 was 
observed exclusively for the ‘predominantly mental’ sub-
group (n = 90), with somatic symptoms decreasing from 

6.7 ± 4.5 at T1 to 5.4 ± 4.0 at T2, demonstrating a moder-
ate effect (z = −3.85, r = 0.41, p < 0.001).

In order to test whether the effects of the challenge 
can be replicated over the long term, follow-up analysis 
(comparison between T2 and T3) was performed, which are 
presented in Table 4. It shows that no significant differences 
between T2 and T3 were observed.

Predictors of somatic symptoms assessed 
by multiple linear regression analysis

Of the 16 independent variables, multiple linear regression 
analysis with bootstrapping revealed that six variables signif-
icantly predicted somatic symptoms (Table 5). With regard 
to sociodemographic variables, female gender (standardized 
β = 0.117, p = 0.007) and lack of university access (stand-
ardized β = −0.128, p = 0.004) positively predicted somatic 
symptoms. Regarding health-related behaviors, the variable 
consumption of painkillers also positively predicted somatic 
symptoms (standardized β = 0.126, p = 0.003). Conversely, 

Table 2   Means, pre-to-post and 
post-to-follow-up comparison of 
somatic symptoms

a  = paired t test (t, d, p); p < 0.05*, p < 0.01**, p < 0.001***
The metrics of the two comparisons are not directly comparable due to differing sample sizes

Variable T1 T2 N, Ta, d, p T2 T3 N, Ta, d, p
Mean ± SD Mean ± SD

Somatic symptoms 7.0 ± 4.6 5.9 ± 4.5 N = 119, t = 
4.15, d = 
0.38***

5.3 ± 4.2 5.7 ± 4.3 N = 62, t = 
−1.21, d = 
n.s

Table 3   Means and subgroup-comparisons of somatic symptoms pre-to-post (T1 to T2)

a  = paired t-test (t, d, p), b = Wilcoxon-signed-rank-test (z, r, p), c = Kruskal–Wallis-test (X2, p), p < 0.05*, p < 0.01**, p < 0.001***

Variable T1 T2 Longitudinal difference

Mean ± SD Subgroup differences Mean ± SD Subgroup differences

Gender, N = 119 ta = −2.91, d = −0.71** ta = −2.35, d = −0.44*
 Female, n = 87 7.7 ± 4.7 6.5 ± 4.8 zb = −3.48, r = 0.38***
 Male, n = 32 5.3 ± 3.8 4.3 ± 3.0 zb = −1.64, r = n.s

Work area, N = 119 X2c = 3.18, n.s X2c = 6.21, n.s
 Administration, n = 86 6.7 ± 4.6 5.4 ± 4.0 zb = −3.67, r = 0.40***
 Mail/parcel center, n = 10 7.4 ± 3.8 6.0 ± 4.2 zb= −1.07, r = n.s
 Delivery, n = 19 8.7 ± 5.2 8.4 ± 6.1 zb = −0.44, r = n.s
 Transport n.a n.a n.a
 Other area, n = 4 6.0 ± 2.5 4.5 ± 4.7 zb = −1.07, r = n.s

Working time model, N = 117 ta = 0.343, d = n.s ta = 1.223, d = n.s
 Full-time, n = 85 7.0 ± 4.9 5.7 ± 4.7 zb= −3.79, r = 0.41***
 Part-time, n = 32 7.3 ± 3.7 6.7 ± 3.8 zb = −1.10, r = n.s

Type of job, N = 119 X2c = 3.07, n.s X2c = 5.11, n.s
 Predominantly mental, n = 90 6.7 ± 4.5 5.4 ± 4.0 zb = −3.85, r = 0.41***
 Predominantly physical, n = 16 8.1 ± 3.5 7.3 ± 3.6 zb = −0.98, r = n.s
 Equally mental and physical, n = 13 8.4 ± 6.1 7.8 ± 7.4 zb = −0.48, r = n.s
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high physical activity negatively predicted somatic symp-
toms (standardized β = −0.102, p = 0.027). Furthermore, 
within the mental health-related variables, both an increased 
stress score (standardized β = 0.132, p = 0.039) as well as a 
higher burnout score positively predicted somatic symptoms 
(standardized β = 0.395, p < 0.001). The explained variance 
in the overall model was 41.6% (adjusted R2). 

Discussion

The present study investigated the impact of the ‘FC-Fit Win-
terchallenge 2021/22’ app-based health intervention on somatic 
symptoms among DHL Group employees. The study aimed to 
determine whether the intervention would reduce somatic symp-
toms and whether these effects varied by sociodemographic and 
work-related factors. Another aim was to identify predictors of 
somatic symptoms, particularly focusing on sociodemographic, 
work-related, and health-related factors.

Regarding the first study aim, the results show a significant 
decrease in somatic symptoms, particularly among women, full-
time employees, and those in administrative roles. A notable 
result of this study is the gender difference in response to the 
intervention. Women, who initially reported higher levels of 
somatic symptoms, showed a more significant reduction than 
men. This difference aligns with previous findings that women 
may be more likely to report physical complaints, potentially due 
to heightened stress sensitivity or different coping mechanisms 

(Barsky et al. 2001; Piccinelli and Simon 1997). With regard to 
work-related factors, employees in administrative roles showed 
a substantial improvement in somatic symptoms. However, it 
should be noted that this study primarily included administrative 
staff, which limits the generalizability of the findings to other 
groups, particularly delivery workers, who represent the larg-
est occupational group at DHL Group. Given the physical and 
psychological demands of delivery work, future research should 
aim to include a more representative sample from this group to 
understand better how digital health interventions affect their 
health outcomes.

Regarding the second study aim, namely to identify predic-
tors of somatic symptoms, results reveal that several factors, 
such as female gender, lower education levels, higher stress, and 
burnout, were significantly associated with increased somatic 
symptoms. On the other hand, higher physical activity was asso-
ciated with lower symptom levels. These findings suggest that 
sociodemographic and psychological factors play an essential 
role in predicting somatic symptoms. The strong association 
between burnout and somatic symptoms, in particular, is con-
sistent with existing research (Kocalevent et al. 2013; Gavurova 
et al. 2022; Nordin et al. 2024) and highlights the close link 
between mental and physical health. Furthermore, the posi-
tive impact of physical activity on reducing somatic symptoms 
underscores the potential of promoting exercise within work-
place health programs (Brüchle et al. 2021; Dahlstrand et al. 
2021).

Table 4   Means and subgroup-comparisons of somatic symptoms post-to-follow-up

a  = Mann–Whitney-U-Test (U, Z, p), b = paired t-test (t, d, p), c = Wilcoxon-signed-rank-test (z, r, p), d = Kruskal–Wallis-test (X2, p), p < 0.05*, 
p < 0.01**, p < 0.001***

Variable T2 T3 Longitudinal difference

Mean ± SD Subgroup differences Mean ± SD Subgroup differences

Gender, N = 62 Ua = 386.5, Z = −0.657, n.s tb = −1.93, d = n.s
 Female, n = 41 5.7 ± 4.5 6.4 ± 4.6 zc = −1.74, r = n.s
 Male, n = 21 4.7 ± 3.4 4.4 ± 3.5 zc = −1.06, r = n.s

Work area, N = 62 X2 d = 3.26, n.s X2 d = 7.45, n.s
 Administration, n = 42 5.0 ± 4.2 5.4 ± 4.1 zc = −0.61, r = n.s
 Mail/parcel center, n = 5 5.8 ± 5.1 4.6 ± 3.1 zc = −0.92, r = n.s
 Delivery, n = 12 6.7 ± 3.9 8.3 ± 4.9 zc = −1.98, r = n.s
 Transport n.a n.a n.a
 Other area, n = 3 3.3 ± 4.9 1.7 ± 2.1 zc = −1.00, r = n.s

Working time model, n = 61 Ua = 321.0, Z = −1.048, n.s Ua = 298.0, Z = −1.414, n.s
 Full-time, n = 43 5.2 ± 4.3 5.3 ± 4.3 zc = −0.12, r = n.s
 Part-time, n = 18 5.9 ± 3.9 6.8 ± 4.4 zc = −1.38, r = n.s

Type of job, N = 62 X2 d = 3.62, n.s X2 d = 3.74, n.s
 Predominantly mental, n = 45 4.9 ± 4.2 5.2 ± 4.1 zc = −0.34, r = n.s
 Predominantly physical, n = 10 7.1 ± 3.2 7.4 ± 3.1 zc = −0.54, r = n.s
 Equally mental and physical, 

n = 7
5.4 ± 5.3 6.9 ± 6.6 zc= −1.38, r = n.s
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From a practical perspective, these findings suggest that 
app-based health interventions, such as the ‘FC-Fit Chal-
lenge’, can be an effective and cost-efficient way to improve 
employee health and reduce absenteeism due to illness. 
However, since the majority of participants in this study 
were from administrative positions, the effectiveness of such 
interventions for delivery workers remains unclear. Given the 
high physical demands of delivery work, it would be benefi-
cial to adapt future interventions to better meet the needs of 
this key group within the company. However, this study has 
a few limitations that should be discussed. The reduction in 
sample size during the study leads to biases, which also limit 
the generalizability of the results. A notable limitation of 
this study is the insufficient statistical power of the subgroup 
analyses. Given the relatively small sample sizes within cer-
tain subgroups, these analyses may be underpowered. This 
limitation should be carefully considered when assessing the 
validity of the findings within these subgroups. Additionally, 
the use of self-reported data to assess somatic symptoms 

could introduce subjective biases. Another limitation is that 
the sample mainly consisted of employees from the admin-
istrative sector, while the largest group of employees at DHL 
Group are delivery workers. Consequently, the results may 
only partially capture the intervention’s impact across the 
entire workforce. Another limitation concerns the limited 
documentation of the digital intervention. No screenshots 
or detailed visual documentation of the B2 Fit app interface 
are available, and no usage data (e.g., login frequency or 
adherence rates) were collected. This restricts the ability to 
evaluate the intervention’s fidelity and limits reproducibility. 
Finally, a major limitation of the study design is the absence 
of a control group, which limits the ability to make defini-
tive conclusions about the causal effects of the intervention. 
This reduces the internal validity of the study and should 
be carefully considered when interpreting the results. One 
potential approach to address the absence of a control group 
is the use of propensity score matching with non-participant 
data, which can help approximate counterfactual outcomes. 

Table 5   Predictors of somatic symptoms measured by patient health 
questionnaire (PHQ-15) in a multiple linear regression analysis with 
inclusion of the four variable groups: sociodemographic variables, 

work-related variables, variables for health-related behavior and men-
tal health variables

Bold values indicate statistical significance
a Confidence intervals and standard deviations by BCa-bootstapping with 1000 BCa-samples
b The result for depression was not confirmed by bootstrapping. The confidence interval contains a change of the sign, so depression has no 
significant effect to PHQ-15

Predictor ‘Reference category’ b (95% CI)a SEb
a BETA t p

Const −0.035 (−2.921, 2.688) 1.375 −0.024 0.980
Sociodemographic variables
Age 0.006 (−0.025, 0.036) 0.016 0.015 0.356 0.722
Gender ‘Male’ 1.067 (0.351, 1.802) 0.390 0.117 2.695 0.007
University access ‘No’ −1.134 (−1.954, – 0.315) 0.369 −0.128 −2.918 0.004
Work-related variables
Working time model ‘Part-time’ 0.518 (−0.405, 1.534) 0.478 0.048 1.053 0.293
Administration area ‘No’ 0.308 (−0.844, 1.586) 0.629 0.031 0.557 0.578
Mainly physical work ‘Predominantly mental’ 0.846 (−0.633, 2.397) 0.779 0.055 1.014 0.311
Equally mental and physical work ‘Predominantly mental’ 0.686 (−0.948, 2.676) 0.940 0.046 0.922 0.357
Variables for health-related 

behavior
Drink alcohol ‘No’ −0.088 (−0.787, 0.599) 0.347 −0.010 −0.239 0.811
Smoke cigarettes ‘No’ −0.835 (−1.841, 0.180) 0.490 −0.070 −1.665 0.097
Take painkiller ‘No’ 1.102 (0.378, 1.816) 0.360 0.126 3.042 0.003
Moderate physical activity ‘Insufficiently active’ −0.109 (−1.242, 1.136) 0.578 −0.009 −0.199 0.842
Highly physical activity ‘Insufficiently active’ −0.887 (−1.546, −0.136) 0.377 −0.102 −2.223 0.027
Mental health variables
Stress-score (PSS-10) 0.087 (0.009, 0.163) 0.040 0.132 2.075 0.039
Depression (PHQ-2) ‘Negative depressionsscreening’ 1.344 (−0.231, 2.848) 0.771 0.100 2.130 0.034b

Anxiety disorder (GAD-2) ‘Negative anxiety screening’ 0.872 (−0.573, 2.313) 0.701 0.067 1.397 0.163
Burnout-score (COPSOQ B13) 0.077 (0.054–0.099) 0.011 0.395 6.752  < 0.001
Adj. R2 = 0.416
N = 374
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However, we do not have access to non-participant data for 
this study, limiting our ability to apply this method. As a 
result, we are unable to estimate counterfactual outcomes, 
and this remains a notable limitation when interpreting the 
causal effects of the intervention.

Future research should aim to address these limitations by 
including more representative samples, especially from the 
delivery sector, and incorporating randomized controlled tri-
als to assess the effectiveness of app-based health interven-
tions better. We recommend incorporating a control group 
to strengthen the ability to draw causal inferences about the 
intervention’s effectiveness. Additionally, systematically 
monitoring app usage and collecting detailed engagement 
data would allow for a more thorough assessment of how 
usage patterns influence outcomes. This would help mitigate 

potential confounding factors, such as seasonal effects, and 
provide more robust evidence regarding the effectiveness of 
similar interventions. Additionally, further exploration of the 
gender-specific differences observed in this study, as well as 
the role of psychological factors such as stress and burnout, 
would be valuable. Moreover, investigating the long-term 
effects of such interventions on both physical and mental 
health outcomes in high-stress occupations should be a pri-
ority for future studies.

Appendix 1: Questionnaire (original version)

Fragebogen zur FC fit Gesundheits-Challenge 2022.

ALLGEMEINE UND SOZIODEMOGRAFISCHE ANGABEN

Die folgenden Fragen beziehen sich auf allgemeine persönliche Angaben

1. ID-Kennung:

2. 10.1.1Wie alt sind Sie? Jahre

3. Welches Geschlecht haben Sie? � männlich � weiblich � divers � offen

4. In welcher Wohnform leben Sie? (Mehrfachantworten möglich)

� ich lebe allein
�  ich lebe zusammen mit   

Ehe-/ Lebenspartner(in)

� ich lebe zusammen 

mit Kind/Kindern

� ich lebe mit sonstigen 

Personen zusammen

5. Welchen höchsten Abschluss haben Sie?

� Schule ohne Abschluss beendet � allgemeine oder fachgebundene Hochschulreife/Abitur

� Hauptschulabschluss (Volksschulabschluss) � Studium Bachelor / oder gleichwertiger Abschluss

�
Realschulabschluss (Mittlere Reife), 

Abschluss der Polytechnischen Oberschule
� Studium Master / oder gleichwertiger Abschluss

� 
Fachhochschulreife, Abschluss einer 

Fachoberschule
� anderer Abschluss___________________________
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BERUFLICHE ANFORDERUNGEN

Die folgenden Fragen beziehen sich auf Ihre aktuellen allgemeinen Anforderungen bei der Arbeit

11. Bitte beantworten Sie die folgenden Fragen: immer oft manch-

mal

selten nie/fast 

nie

a. Müssen Sie sehr schnell arbeiten? 
� � � � �

b. Arbeiten Sie den ganzen Tag mit hohem Tempo? � � � � �

c. Wie oft kommt es vor, dass Sie nicht genügend Zeit haben, 

alle Ihre Aufgaben zu erledigen? � � � � �

d. Kommen Sie mit Ihrer Arbeit in Rückstand? � � � � �

e. Müssen Sie Überstunden machen? � � � � �

 6. In welchem Tätigkeitsbereich arbeiten Sie hauptsächlich?

� Administration / Verwaltung � Brief- oder Paketzentrum

� Zustellung � Transport

� Sonstiges_____________________

7. Üben Sie eine leitende Funktion aus?

� nein � ja, ohne Personalverantwortung � ja, mit Personalverantwortung

8. In welchem Umfang sind Sie erwerbstätig? � Vollzeit � Teilzeit

9. Sind Sie bei Ihrer Arbeit… 

� vorwiegend geistig 

tätig?

� vorwiegend körperlich 

tätig?

� etwa gleichermaßen geistig und 

körperlich tätig?

10. Wenn Sie Ihre beste, je erreichte Arbeitsfähigkeit mit 10 Punkten bewerten: Wie viele Punkte würden Sie dann 

für Ihre derzeitige Arbeitsfähigkeit geben? 

Bitte kreuzen Sie die entsprechende Zahl in jeder Zeile an:

0

�

1

�

2

�

3

�

4

�

5

�

6

�

7

�

8

�

9

�

10

�

völlig arbeitsunfähig
derzeit die beste 

Arbeitsfähigkeit
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13. Inwieweit stimmen Sie den folgenden Aussagen zu? immer oft manch-

mal

selten nie/fast 

nie

a. Bei meiner Arbeit bin ich voller Energie. � � � � �

b. Ich bin von meiner Arbeit begeistert. � � � � �

c. Ich gehe völlig in meiner Arbeit auf. � � � � �

12. Wie viele ganze Tage blieben Sie auf Grund eines gesundheitlichen Problems (Krankheit, Gesundheitsvorsorge 

oder Untersuchung, nicht Urlaub) in den letzten 12 Monaten der Arbeit fern? 

� überhaupt keinen � höchstens 9 Tage � 10-24 Tage � 25-99 Tage � 100 Tage und mehr
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Die folgenden Fragen beziehen sich auf Ihr Verhältnis zwischen Ihrer aktuellen Arbeitsfähigkeit und den 
Arbeitsanforderungen

14a. Wie schätzen Sie Ihre derzeitige Arbeitsfähigkeit in Bezug auf die körperlichen Arbeitsanforderungen ein? 

� sehr gut � eher gut � mittelmäßig � eher schlecht � sehr schlecht

14b. Wie schätzen Sie Ihre derzeitige Arbeitsfähigkeit in Bezug auf die psychischen Arbeitsanforderungen ein?

� sehr gut � eher gut � mittelmäßig � eher schlecht � sehr schlecht

15.
Kreuzen Sie in der folgenden Liste Ihre Krankheiten oder Verletzungen an. Geben Sie bitte auch an, ob ein Arzt 

diese Krankheiten diagnostiziert oder behandelt hat.

eigene 

Diagnose

Diagnose vom 

Arzt

liegt nicht 

vor

1. Unfallverletzungen (z.B. des Rückens, der Glieder, 

Verbrennungen)
� � �

2.

Erkrankungen des Muskel-Skelett-Systems von Rücken, Gliedern 

oder anderen Körperteilen (z.B. wiederholte Schmerzen in 

Gelenken oder Muskeln, Ischias, Rheuma, 

Wirbelsäulenerkrankungen)

� � �

3. Herz-Kreislauf-Erkrankungen (z.B. Bluthochdruck, 

Herzkrankheit, Herzinfarkt)
� � �

4.
Atemwegserkrankungen (z.B. wiederholte Atemwegsinfektionen, 

chronische Bronchitis, Bronchialasthma)
� � �

5.

Psychische Beeinträchtigungen (z.B. Depressionen, 

Angstzustände, chronische Schlaflosigkeit, psychovegetatives 

Erschöpfungssyndrom)

� � �

6.
Neurologische und sensorische Erkrankungen (z.B. Tinnitus, 

Hörschäden, Augenerkrankungen, Migräne, Epilepsie)
� � �

7.
Erkrankungen des Verdauungssystems (z.B. der Gallenblase, 

Leber, Bauchspeicheldrüse, Darm)
� � �

8.
Erkrankungen im Urogenitaltrakt (z.B. Harnwegsinfektionen, 

gynäkologische Erkrankungen)
� � �

9. Hautkrankheiten (z.B. allergischer Hautausschlag, Ekzem) � � �

10. Tumore / Krebs � � �

11.
Hormon- / Stoffwechselerkrankungen (z.B. Diabetes, 

Fettleibigkeit, Schilddrüsenprobleme)
� � �

12. Krankheiten des Blutes (z.B. Anämie) � � �

13. Angeborene Leiden / Erkrankungen � � �

14. Andere Leiden oder Krankheiten: � � �

Welche? (bitte eintragen!) _____________________ 

14a. Wie schätzen Sie Ihre derzeitige Arbeitsfähigkeit in Bezug auf die körperlichen Arbeitsanforderungen ein? 

� sehr gut � eher gut � mittelmäßig � eher schlecht � sehr schlecht

14b. Wie schätzen Sie Ihre derzeitige Arbeitsfähigkeit in Bezug auf die psychischen Arbeitsanforderungen ein?

� sehr gut � eher gut � mittelmäßig � eher schlecht � sehr schlecht

15.
Kreuzen Sie in der folgenden Liste Ihre Krankheiten oder Verletzungen an. Geben Sie bitte auch an, ob ein Arzt 

diese Krankheiten diagnostiziert oder behandelt hat.

eigene 

Diagnose

Diagnose vom 

Arzt

liegt nicht 

vor

1. Unfallverletzungen (z.B. des Rückens, der Glieder, 

Verbrennungen)
� � �

2.

Erkrankungen des Muskel-Skelett-Systems von Rücken, Gliedern 

oder anderen Körperteilen (z.B. wiederholte Schmerzen in 

Gelenken oder Muskeln, Ischias, Rheuma, 

Wirbelsäulenerkrankungen)

� � �

3. Herz-Kreislauf-Erkrankungen (z.B. Bluthochdruck, 

Herzkrankheit, Herzinfarkt)
� � �

4.
Atemwegserkrankungen (z.B. wiederholte Atemwegsinfektionen, 

chronische Bronchitis, Bronchialasthma)
� � �

5.

Psychische Beeinträchtigungen (z.B. Depressionen, 

Angstzustände, chronische Schlaflosigkeit, psychovegetatives 

Erschöpfungssyndrom)

� � �

6.
Neurologische und sensorische Erkrankungen (z.B. Tinnitus, 

Hörschäden, Augenerkrankungen, Migräne, Epilepsie)
� � �

7.
Erkrankungen des Verdauungssystems (z.B. der Gallenblase, 

Leber, Bauchspeicheldrüse, Darm)
� � �

8.
Erkrankungen im Urogenitaltrakt (z.B. Harnwegsinfektionen, 

gynäkologische Erkrankungen)
� � �

9. Hautkrankheiten (z.B. allergischer Hautausschlag, Ekzem) � � �

10. Tumore / Krebs � � �

11.
Hormon- / Stoffwechselerkrankungen (z.B. Diabetes, 

Fettleibigkeit, Schilddrüsenprobleme)
� � �

12. Krankheiten des Blutes (z.B. Anämie) � � �

13. Angeborene Leiden / Erkrankungen � � �

14. Andere Leiden oder Krankheiten: � � �

Welche? (bitte eintragen!) _____________________ 



562	 International Archives of Occupational and Environmental Health (2025) 98:549–572

Die folgenden Fragen beziehen sich auf Ihr Verhältnis zwischen Arbeit und Privatleben

17. Glauben Sie, dass Sie, ausgehend von Ihrem jetzigen Gesundheitszustand, Ihre derzeitige Arbeit auch in den 

nächsten zwei Jahren ausüben können? 

� unwahrscheinlich � nicht sicher � ziemlich sicher

18. Psychische Leistungsreserven

a) Haben Sie in der letzten Zeit Ihre täglichen Aufgaben mit Freude erledigt? 

 

 � häufig � eher häufig � manchmal � eher selten � niemals

b) Waren Sie in letzter Zeit aktiv und rege? 

 

 � immer � eher häufig � manchmal � eher selten � niemals

c) Waren Sie in der letzten Zeit zuversichtlich, was die Zukunft betrifft? 

 

 � ständig � eher häufig � manchmal � eher selten � niemals

16. Behindert Sie derzeit eine Erkrankung oder Verletzung bei der Arbeit? Falls nötig, kreuzen Sie bitte mehr als eine 

Antwortmöglichkeit an. 

Keine Beeinträchtigung / Ich habe keine Erkrankung �

Ich kann meine Arbeit ausführen, habe aber Beschwerden �

Ich bin manchmal gezwungen, langsamer zu arbeiten oder meine Arbeitsmethoden zu ändern �

Ich bin oft gezwungen, langsamer zu arbeiten oder meine Arbeitsmethoden zu ändern �

Wegen meiner Krankheit bin ich nur in der Lage Teilzeitarbeit zu verrichten �

Meiner Meinung nach bin ich völlig arbeitsunfähig �

19. Inwieweit stimmen Sie den folgenden Aussagen zu? in sehr 

hohem 

Maße

in hohem 

Maße

zum Teil in 

geringem 

Maße

in sehr 

geringem 

Maße

a. Ich erledige berufliche Dinge auch außerhalb meiner 

Arbeitszeit. � � � � �

b. In meiner Freizeit bin ich für Personen, mit denen ich 

beruflich zu tun habe, erreichbar � � � � �
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Die folgenden Fragen beziehen sich auf Ihre Arbeitszufriedenheit

20. Wie oft haben Sie im Laufe der letzten 4 
Wochen daran gedacht… nie

einige Male 

im Jahr

einige Male 

im Monat

einige Male    

in der Woche
jeden Tag

a. … Ihren Beruf aufzugeben? � � � � �

b. … Ihre Arbeitsstelle zu wechseln? � � � � �

21. Wenn Sie Ihre Arbeitssituation insgesamt betrachten, 

wie zufrieden sind Sie mit… 

sehr 

zufrieden

zufrie

den

teils- teils unzu-

frieden

sehr unzu-

frieden

a. … Ihren Berufsperspektiven? � � � � �

b. … den Leuten, mit denen Sie arbeiten? � � � � �

c. … den körperlichen Arbeitsbedingungen? � � � � �

d.
… der Art und Weise, wie Ihre Abteilung geführt 

wird?
� � � � �

e.
… der Art und Weise, wie Ihre Fähigkeiten genutzt 

werden?
� � � � �

f. … Ihrem Lohn/Gehalt? � � � � �

g.
… Ihrer Arbeit insgesamt, unter Berücksichtigung 

aller Umstände?
� � � � �
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GESUNDHEIT

Die folgenden Fragen beziehen sich auf Ihre aktuelle Gesundheit und Ihr Wohlbefinden

22.

Bitte geben Sie für jede Frage an, wie oft sie im letzten 

Monat in entsprechender Art und Weise gedacht oder 

gefühlt haben.

nie Fast nie manchmal Ziemlich 

oft

Sehr oft

a.
Wie oft waren Sie im letzten Monat aufgewühlt, weil 

etwas unerwartet passiert ist?
� � � � �

b.

Wie oft hatten Sie im letzten Monat das Gefühl, nicht in 

der Lage zu sein, die wichtigen Dinge in Ihrem Leben 

kontrollieren zu können?

� � � � �

c.
Wie oft haben sie sich im letzten Monat nervös und 

gestresst gefühlt?
� � � � �

d.

Wie oft waren Sie im letzten Monat zuversichtlich, dass 

Sie fähig sind, ihre persönlichen Probleme zu 

bewältigen?

� � � � �

e.
Wie oft hatten Sie im letzten Monat das Gefühl, dass 

sich die Dinge zu Ihren Gunsten entwickeln?
� � � � �

f.
Wie oft hatten Sie im letzten Monat den Eindruck, nicht 

all Ihren anstehenden Aufgaben gewachsen zu sein?
� � � � �

g.
Wie oft waren Sie im letzten Monat in der Lage, 

ärgerliche Situationen in Ihrem Leben zu beeinflussen?
� � � � �

h.
Wie oft hatten Sie im letzten Monat das Gefühl, alles im 

Griff zu haben?
� � � � �

i.
Wie oft haben Sie sich im letzten Monat über Dinge 

geärgert, über die Sie keine Kontrolle hatten?
� � � � �

j.

Wie oft hatten Sie im letzten Monat das Gefühl, dass 

sich so viele Schwierigkeiten angehäuft haben, dass Sie 

diese nicht überwinden konnten?

� � � � �

23. Wie häufig… immer oft manchmal selten nie/fast nie

a. … sind Sie körperlich erschöpft? � � � � �

b. … sind Sie emotional erschöpft? � � � � �

c. … fühlen Sie sich ausgelaugt? � � � � �



565International Archives of Occupational and Environmental Health (2025) 98:549–572	

26. Wie oft fühlten Sie sich im Verlauf der letzten 2 

Wochen durch die folgenden Beschwerden 

beeinträchtigt? 

Überhaupt 

nicht

An einzelnen 

Tagen

An mehr als der 

Hälfte der Tage

Beinahe jeden 

Tag

a. Wenig Interesse oder Freude an Ihren Tätigkeiten
� � � �

b. Niedergeschlagenheit, Schwermut oder 

Hoffnungslosigkeit � � � �

c. Nervosität, Ängstlichkeit oder Anspannung
� � � �

d. Nicht in der Lage sein, Sorgen zu stoppen oder zu 

kontrollieren � � � �

27. Bitte geben Sie an, wie gut die folgenden Aussagen auf 

einer Skala von 1 bis 5 Ihre Handlungen und 

Verhaltensweisen beschreiben.

Trifft 

überhaupt 

nicht zu

Trifft 

etwas zu

Trifft ein 

wenig zu

Trifft 

ziemlich zu

Trifft voll 

und ganz 

zu

a.
Ich versuche mir etwas einfallen zu lassen wie ich 

schwierige Situationen verändern kann
� � � � �

b. Egal was mir passiert, ich glaube, ich habe meine 

Reaktionen unter Kontrolle

� � � � �

c. Ich glaube, ich kann mich weiterentwickeln, wenn ich 

mich mit schwierigen Situationen auseinandersetze

� � � � �

d. Ich such aktiv nach Wegen, um die Verluste 

auszugleichen, die mir in meinem Leben widerfahren 

sind

� � � � �

24. Wie häufig… immer oft manchmal selten nie/fast nie

… kommen Sie zur Arbeit, obwohl Sie sich richtig krank 

und unwohl fühlen?
� � � � �

25. Wie häufig… immer oft manch-

mal

selten nie/

fast nie

... können Sie in Ihrer Freizeit die Arbeit nicht vergessen? � � � � �



566	 International Archives of Occupational and Environmental Health (2025) 98:549–572

28. Die folgenden Aussagen können mehr oder weniger auf 

Sie zutreffen. Bitte geben Sie bei jeder Aussage an, 

inwieweit diese auf Sie persönlich zutrifft.

Trifft gar 

nicht zu

Trifft 

wenig 

zu

Trifft 

etwas 

zu

Trifft 

ziemlich 

zu

Trifft voll 

und ganz 

zu

a.
In schwierigen Situationen kann ich mich auf meine 

Fähigkeiten verlassen.
� � � � �

b.
Die meisten Probleme kann ich aus eigener Kraft gut 

meistern.
� � � � �

c.
Auch anstrengende und komplizierte Aufgaben kann ich 

in der Regel gut lösen.
� � � � �
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Nachfolgend sind einige der häufigsten Symptome aufgeführt, wegen derer ärztliche Hilfe in Anspruch 
genommen wird.

29. Bitte beantworten Sie die Fragen spontan. Es gibt keine „falschen Antworten“, was immer Ihnen zutreffend 

erscheint, ist richtig.

Wie stark fühlten Sie sich im Verlauf 

der letzten 4 Wochen durch die 

folgenden Beschwerden 

beeinträchtigt?

Nicht beeinträchtigt Wenig beeinträchtigt Stark beeinträchtigt

a. Bauchschmerzen � � �

b. Rückenschmerzen � � �

c.
Schmerzen in Armen, Beinen oder 

Gelenken (Knie, Hüften usw.)
� � �

d.
Menstruationsschmerzen oder andere 

Probleme mit der Menstruation
� � �

e.
Schmerzen oder Probleme beim 

Geschlechtsverkehr
� � �

f. Kopfschmerzen � � �

g. Schmerzen im Brustbereich � � �

h. Schwindel � � �

i. Ohnmachtsanfälle � � �

j. Herzklopfen oder Herzrasen � � �

k. Kurzatmigkeit � � �

l. 
Verstopfung, nervöser Darm oder 

Durchfall 
� � �

m. 
Übelkeit, Blähungen oder 

Verdauungsbeschwerden 
� � �

Wie stark fühlten Sie sich im Verlauf 

der letzten 2 Wochen durch die folgenden 

Beschwerden beeinträchtigt? 

Überhaupt nicht 
An einzelnen 

Tagen 

An mehr als der 

Hälfte der Tage 

Beinahe jeden 

Tag 

n. 

Schwierigkeiten, ein- oder 

durchzuschlafen, oder vermehrter 

Schlaf 

� � � �

o. 
Müdigkeit oder Gefühl, keine 

Energie zu haben 
� � � �
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Gesundheitsverhalten

Wie viel Zeit haben Sie für gewöhnlich an einem dieser Tage mit anstrengender körperlicher Aktivität 

verbracht? 

 b.

Ein Beispiel: Wenn Sie 2 Stunden und 15 Minuten pro Tag mit anstrengender körperlicher Aktivität im 

Rahmen Ihres Studiums und Ihrer Arbeit verbracht haben, tragen Sie bitte wie folgt ein:

   2 Stunden pro Tag
15 Minuten pro Tag

Stunden pro Tag: Minuten pro Tag:

c. Denken Sie erneut nur an die körperlichen Aktivitäten, die Sie für mindestens 10 Minuten ohne Unterbrechung 

verrichtet haben. 

An wie vielen der vergangenen 7 Tage haben sie moderate körperliche Aktivitäten, wie das Tragen leichter 

Lasten, Fahrradfahren bei gewöhnlicher Geschwindigkeit oder Schwimmen bei gewöhnlicher Geschwindigkeit 

verrichtet? Hierzu zählt nicht zu Fuß gehen.

� keine 

moderaten 

Aktivitäten

� 1 Tag � 2 Tage � 3 Tage � 4 Tage � 5 Tage � 6 Tage � 7 Tage

d. Wie viel Zeit haben Sie für gewöhnlich an einem dieser Tage mit moderater körperlicher Aktivität verbracht?

Stunden pro Tag: Minuten pro Tag:

a. Denken Sie nur an die körperlichen Aktivitäten, die Sie für mindestens 10 Minuten ohne Unterbrechung
verrichtet haben. An wie vielen der vergangenen 7 Tage haben Sie anstrengende körperliche Aktivitäten wie 

Laufen, schnelles Fahrradfahren, Aerobic oder schnelles Schwimmen verrichtet?

� keine 

anstrengenden 

Aktivitäten

� 1 Tag � 2 Tage � 3 Tage � 4 Tage � 5 Tage � 6 Tage � 7 Tage

30.

Im Folgenden geht es um all Ihre anstrengenden und moderaten Aktivitäten in den vergangenen 7 Tagen. 

Anstrengende Aktivitäten erfordern starke körperliche Anstrengungen, bei denen Sie deutlich stärker atmen 

als normal. 

Moderate Aktivitäten bezeichnen Aktivitäten mit moderater körperlicher Anstrengung bei denen Sie ein 

wenig stärker atmen als normal. 
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e. An wie vielen der vergangenen 7 Tage sind Sie mindestens 10 Minuten ohne Unterbrechung zu Fuß 

gegangen? Dies beinhaltet Gehstrecken daheim oder in der Arbeit, gehen um von einem Ort zu einem anderen 

zu gelangen, sowie alles andere Gehen zur Erholung, Bewegung oder Freizeit.

� keine Aktivitäten � 1 Tag � 2 Tage � 3 Tage � 4 Tage � 5 Tage � 6 Tage � 7 Tage

f. Wie viel Zeit haben Sie für gewöhnlich an einem dieser Tage mit gehen verbracht?

Stunden pro Tag: Minuten pro Tag:

e. An wie vielen der vergangenen 7 Tage sind Sie mindestens 10 Minuten ohne Unterbrechung zu Fuß 

gegangen? Dies beinhaltet Gehstrecken daheim oder in der Arbeit, gehen um von einem Ort zu einem anderen 

zu gelangen, sowie alles andere Gehen zur Erholung, Bewegung oder Freizeit.

� keine Aktivitäten � 1 Tag � 2 Tage � 3 Tage � 4 Tage � 5 Tage � 6 Tage � 7 Tage

f. Wie viel Zeit haben Sie für gewöhnlich an einem dieser Tage mit gehen verbracht?

Stunden pro Tag: Minuten pro Tag:

g. Wie viel Zeit haben Sie in den vergangenen 7 Tagen an den Wochentagen mit Sitzen verbracht? 

Dies kann Zeit beinhalten wie Sitzen am Schreibtisch, vor dem Fernseher sitzen oder liegen und auch sitzen in 

einem öffentlichen Verkehrsmittel.

Stunden pro Tag: Minuten pro Tag:
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Die folgenden Fragen beziehen sich auf Ihr Konsumverhalten

31. Trinken Sie Alkohol? 

a. � nein � ja

b. Falls ja:

Wenn Sie an einem Tag Alkohol trinken, wie viele alkoholhaltige Getränke trinken Sie dann typischerweise?

(Ein Glas Alkohol entspricht: 0,33 Liter Bier 0,25 Liter Wein oder Sekt 0,02 Liter Spirituosen)

� 1 oder 2 � 3 oder 4 � 5 oder 6 � 7 bis 9 � 10 oder mehr

32. Wie oft trinken Sie sechs oder mehr alkoholische Getränke bei einer Gelegenheit (z.B. beim Abendessen oder 

auf einer Party)?

� nie � seltener als einmal 
pro Monat

� jeden Monat � jede Woche � jeden Tag oder fast 
jeden Tag

33. Rauchen Sie zurzeit - wenn auch nur gelegentlich?

� ja, täglich � ja, gelegentlich � nein, nicht mehr � ich habe noch nie geraucht

34.
Haben Sie im Verlauf der letzten 3 Monate Schmerzmittel eingenommen?

� nein

� ja Wenn 
ja: wie oft?

�

täglich

�

mehrmals

wöchentlich

�

einmal

wöchentlich

�

mehrmals

monatlich

�

einmal

monatlich

�
seltener
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