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Abstract
Objectives  Mindfulness-based programs (MBPs) at the workplace have attracted increasing interest due to their positive 
effects on health and work-related outcomes. However, it is unclear whether these effects translate into reductions in cost-
related and objectively assessed outcomes, such as sick days. The aim of this study was to evaluate the effectiveness of an 
MBP for supervisors on reduction of sick days of both supervisors and their employees.
Method  We conducted a quasi-experimental study comparing the effects of a 3-day MBP for supervisors to a passive con-
trol cohort based on propensity score matching. Sick days for supervisors (n = 13 in the MBP group; n = 269 in the control 
group) and their employees (n = 196 in the MBP group; n = 1352 in the control group) were drawn directly from their health 
insurance records over 4 years; 2 years before (pre) and 2 years after (post) the start of the intervention. A generalized linear 
model was used to analyze sick days after the intervention, adjusted for pre-intervention sick days.
Results  Supervisors in the MBP condition showed significantly lower nonspecific (general) sick days (M = 13.9 days) com-
pared to their matched controls at post-intervention (M = 32.9 days, χ2[1] = 4.38, p = 0.036, d=0.47). Sensitivity analyses 
showed that this effect was driven mainly by an increase in sick days in the control group. At the employee level, both specific 
and nonspecific sick days did not differ significantly between the MBP and control conditions.
Conclusions  Our results indicate that MBPs for supervisors at the workplace have the potential to positively affect their 
nonspecific sick days. Although these effects did not occur at the employee level, the data provide a first indication that MBPs 
offered at the workplace might be cost-effective.
Preregistration  The study was preregistered at the German Register of Clinical Studies (DRKS-ID: DRKS00013635).
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Workplace characteristics have a strong impact on individu-
als’ mental health (Demerouti et al., 2001). While resources 
and positive experiences at work contribute to strengthening 
mental health (e.g., Bono et al., 2013), workplace demands 

and work stress lead to increased mental distress and long-
term health impairments (e.g., Almroth et al., 2022). Such 
elevated levels of mental distress are associated with high 
individual suffering and reduced work performance (Ford 
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et al., 2011), as well as increased absence days and societal 
costs (Darr & Johns, 2008; Hassard et al., 2018; Müller et al., 
2021; Schmidt et al., 2019). Population-based estimates for 
Germany show a steady 53% increase in days absent from 
work due to mental illness from 2011 to 2021 (Meyer et al., 
2022). In addition, 11.4% of the German labor force reported 
sick days due to mental disorders in 2021, with an average 
duration of incapacity of 29.7 days (Meyer et al., 2022). 
According to current projections, the economic burden of 
mental disorders will continue to increase in the coming 
years, direct and indirect medical costs due to mental illness 
are expected to more than double (by a factor of 2.4) between 
2010 and 2030, and the global loss in economic output (lost 
workdays) during this period is expected to be US$16.3 tril-
lion worldwide (Bloom et al., 2011; Eaton et al., 2018).

Thus, the development and implementation of workplace 
health promotion programs have been proposed to have 
beneficial effects for employees, organizations, and society. 
Accordingly, the WHO has suggested that a workplace men-
tal health policy for organizations “will benefit the health 
of employees, increase productivity for the company and 
will contribute to the wellbeing of the community at large” 
(World Health Organization, 2005, p. 7).

Supervisors play a key role in promoting mental health in 
the workplace (Inceoglu et al., 2021). They design aspects of 
the work environment, act as role models for their employ-
ees, and interact directly with them through their leadership 
behavior and leadership style (e.g., Kranabetter & Niessen, 
2017; Montano et al., 2017). In addition, previous research 
has shown that supportive leadership behavior has the poten-
tial to reduce absenteeism, presenteeism, and associated 
costs (Schmid et al., 2017). Thus, supervisory training has 
been suggested as an important measure to promote work-
place health (Kelloway & Barling, 2010).

Among workplace health promotion programs, mind-
fulness-based programs (MBPs) have taken a prominent 
position (e.g., Jamieson & Tuckey, 2017). This is reflected 
in a significant increase of empirical studies examining 
MBPs in the workplace setting (Vonderlin et al., 2020). 
Current meta-analyses indicate positive effects on partici-
pants’ health and well-being, as well as positive effects on 
work-related outcomes, such as job satisfaction and work 
engagement (Bartlett et  al., 2019; Lomas et  al., 2019; 
Vonderlin et al., 2020). Given these results, mindfulness 
has also been discussed as improving leadership capaci-
ties (Baron et al., 2018; Donaldson-Feilder et al., 2019; 
Vonderlin et al., 2021). Both components of mindfulness, 
as defined by Bishop et al. (2004), have been discussed 
with regard to improve supervisors’ orientation toward 
themselves and their orientation toward their employees 
(Vonderlin et al., 2021; Zhang et al., 2020).

The self-regulation of attention to the present moment 
has been discussed to increase supervisors’ awareness to 

own thoughts, feelings, and bodily sensations and how they 
change over time (Nübold et al., 2020). This should improve 
supervisors’ intrapersonal skills to observe current stressors 
and strains as well as own limits, opening the opportunity to 
engage in effective coping (e.g., Roche et al., 2014). In addi-
tion, this component has been discussed to reduce rumina-
tion and to improve detachment from work thereby fostering 
effective recovery (Hülsheger et al., 2015).

The orientation to one’s experiences with curiosity, open-
ness, and acceptance has been proposed to enhance prob-
lem-solving and facilitate coping with uncertainty (Jacobs 
& Blustein, 2008; Ostafin & Kassman, 2012). This could 
improve not only supervisors’ intrapersonal skills to effec-
tively cope with their own workplace stressors, but also their 
interpersonal skills to support their employees’ in effectively 
coping with stressful work events (i.e., supportive leader-
ship; Pinck & Sonnentag, 2018).

Although mindfulness has been viewed as having a posi-
tive impact on leadership capacities, the implementation of 
MBPs is associated with substantial financial costs that have 
been estimated at between US$515 and $1217 per partici-
pant, including opportunity costs associated with employees’ 
participation, program-required costs related to coordina-
tion, facilitation, and supplies for the program, as well as 
ancillary costs related to facilitator travel, room rental, and 
food for the program implementation (Doyle et al., 2019). 
When implementing MBPs in workplaces with high work-
loads and limited financial resources in particular (e.g., 
health sector), the cost-effectiveness of MBPs is of special 
interest (van Dongen et al., 2016).

To explore potential win-win situations for MBPs at the 
workplace, it is important to analyze outcomes that reflect 
both workforce health and cost-saving effects for organiza-
tions. One outcome of particular interest here is to focus 
on sickness absenteeism, defined as health-related absence 
days from work (Johns, 2010) since they reflect on both indi-
vidual health status and financial impact due to productivity 
loss for employers and society (Müller et al., 2021).

Previous research findings relating trait mindfulness 
to health-related absenteeism show promising results. 
Accordingly, trait mindfulness has been shown to enhance 
participants’ quality of life and is, in turn, positively related 
to their work ability and their return to work after sickness 
(Vindholmen et al., 2014). Thus, supervisor mindfulness 
could also have a positive impact on their own sickness-
related absenteeism. In addition, we would assume that 
supervisor mindfulness could also have a positive impact 
on their employees’ sickness-related absenteeism for two 
major reasons. First, supervisor mindfulness has been posi-
tively associated with employee health in the workplace, 
which could preventively reduce sick days before they 
occur (Reb et al., 2014). Second, supervisor mindfulness 
has been associated with a compassionate communication 
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style and a trustful relationship (Arendt et al., 2019; Sted-
ham & Skaar, 2019), which could help supervisors appro-
priately guide return to work after illness and facilitate a 
faster return.

However, empirical evidence on the intervention effects 
of MBPs on absence days is scarce, showing considerable 
limitations and mixed results. Anderson (2021) investigated 
the sickness and absence rates of nurses in critical care in a 
pre- and post-intervention design containing a sample of n 
= 25 nurses. Results showed no significant change in sick-
ness rates from pre- to post-intervention. Levett et al. (2019) 
investigated the effects of an MBP on sick days on an organi-
zational level. They looked at sick days over a 2-year period 
at an organization that has offered an MBP for its employees. 
Results demonstrate a significant reduction in sick leave, 
with a standardized mean difference of d = 0.49. However, 
they did not include a control group, and sick days were not 
analyzed on an individual level taking into account whether 
and how often employees have participated in an MBP. Net-
terstrøm et al. (2013) investigated whether a mindfulness-
based program in general care contributes to the return to 
work after sickness. Compared to a wait-list (WL) control 
group and a treatment as usual (TAU) group, the MBP group 
showed significantly higher rates of participants returning 
to full-time work after treatment (MBP: 67%; TAU: 36%; 
WL: 24%). Last, Roeser et al. (2013) found that an MBP for 
teachers had a positive effect on participants’ blood pres-
sure; however, sick-day absenteeism from work showed no 
significant reduction. Given this limited and heterogeneous 
empirical evidence, it has been suggested that investigating 
the intervention effects of MBPs on objectively assessed 
health measures, like sick days, is an important issue for 
future research to explore (Chin et al., 2019).

At the supervisor level, empirical evidence on MBPs on 
absence days show mixed results. Żołnierczyk-Zreda et al. 
(2016) investigated the effects of an MBP for middle-level 
managers in a controlled study design. They found a signifi-
cant reduction in sickness absence in the MBP compared to 
the control group.

These results suggest that MBPs might be effective for 
reducing sick days among supervisors by helping them to 
effectively cope with their own workplace stressors and 
improve their overall health status (e.g., Vonderlin et al., 
2020). However, it remains unclear whether these posi-
tive effects translate to the employee level. According to 
the theoretical model of health-oriented leadership (HoL; 
Franke et al., 2014), improving supervisors’ health aware-
ness, their value for health, and their health-related behav-
ior should also affect outcomes at the employee level. HoL 
distinguishes between health-oriented self-care and staff 
care, assuming that both orientations influence the health of 
employees. Self-care is considered to have an indirect effect, 
as supervisors act as role models for their employees. Staff 

care is thought to have a direct impact on employee health. 
This would suggest that a health-oriented leadership inter-
vention should also have beneficial effects at the employee 
level.

Regarding leadership literature, a recent meta-analysis 
identified two studies investigating the effect of a health-
oriented leadership intervention on employees’ sick days 
(Dannheim et al., 2022). The two studies show marginally 
(Stansfeld et al., 2015) and statistically significant effects 
(Milligan-Saville et al., 2017), respectively, of the leadership 
intervention on the employee level. However, these interven-
tions were not based on mindfulness training.

Given the limited empirical evidence of mindfulness-
based leadership interventions on the sickness-related 
absenteeism of supervisors and their staff, our study aims 
to investigate whether a systematic organizational mindful-
ness-based leadership program offered at the workplace has 
the potential to lower supervisors’ and employees’ sickness-
related absenteeism compared to a control group not receiv-
ing the intervention.

For the intervention, a mindfulness-based program for 
supervisors aimed at improving their mental health as 
well as their leadership style was developed and has been 
investigated on both the supervisor and employee levels. 
Through self-report questionnaires, the intervention showed 
significant effects on supervisors’ health-oriented staff 
care as well as self-care and mental health, with small to 
medium effect sizes. In addition, this significant effect on 
supervisors’ mental health was moderated by the amount of 
their mindfulness practice and mediated by an increase in 
their health-oriented self-care. No significant effects were 
obtained on the employee level mental distress and their 
evaluation of supervisors’ staff-care. Results of psychomet-
ric assessments are published elsewhere (Vonderlin et al., 
2021). The present study aimed to extend these findings by 
examining whether these intervention effects on psychomet-
ric outcomes also affect objectively assessed cost-relevant 
measures, i.e., sickness-related absenteeism. These findings 
inform decision makers in organizations who are consider-
ing implementing MBPs for their staff and have a special 
interest in the cost-effectiveness of such interventions. In 
particular, in sectors with limited financial resources, such 
as the healthcare system or other non-profit organizations, 
this represents an important prerequisite for large-scale 
implementation of MBPs (Doyle et al., 2019).

Method

Data were used from a large intervention study to promote 
workplace health, which was conducted between August 
2017 and February 2019 in Germany (Vonderlin et al., 
2021). The study project aimed to assess the effectiveness 
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of a mindfulness- and skill-based health-promoting lead-
ership intervention at the supervisor and employee levels 
on multiple outcomes. While the effects on psychometric 
questionnaire data have been published elsewhere (Vonder-
lin et al., 2021), the present work goes beyond these previ-
ously published data by focusing on objectively assessed 
sickness absence data. Power calculations were conducted 
prior to the start of the study based on a pilot trial to esti-
mate the sample size needed. Based on the results, we 
aimed to include at least 198 supervisors (99 per group) 
and 1381 employees (691 per group) to detect medium 
effect sizes at the supervisor level and small effect sizes 
at the employee level in the psychometric analyses. The 
power analysis was conducted using the software G-Power 
3.1 (Faul et al., 2007). Of the 12 companies that partici-
pated in the study, five companies consented to participate 
in an additional analysis to examine potential intervention 
effects on work sick days.

Participants

Participants in the intervention group (IG) were recruited 
from organizations participating in the study. Inclusion cri-
teria for the organizations to take part were that (a) they 
carried out at least one complete series of seminars (see 
below for a description of the intervention), each with 10 
to 13 supervisors from the same hierarchical level; (b) they 
agreed to conduct surveys of supervisors and employees; and 
(c) they provided the opportunity for an information event 
to be offered at their workplace before the start of the study. 
A total of 12 organizations registered for the IG (N = 147 
supervisors and N = 1731 employees). Five of these compa-
nies from two branches (science and healthcare) consented 
to participate in the analysis of work disability data (n = 55 
supervisors and n = 349 employees). Work disability data 
could be collected only from participants who were insured 
through the cooperating health insurance company (n = 14 
supervisors and n = 255 employees). In addition, we had to 
exclude certain participants because (i) work disability data 
were incomplete (n = 1 supervisor, n = 21 employees), or 
(ii) data on variables included as covariates in the statisti-
cal model were missing or incorrect (n = 38 employees). 
Finally, data from a total of n = 13 supervisors and n = 196 
employees in the IG could be analyzed.

Study participants in the control group (CG) included 
adult healthcare insurance holders who did not take part in 
the intervention program. To achieve the highest possible 
level of comparability, we recruited study participants in the 
CG in two steps using propensity score matching (PSM)—a 
statistical method to build comparable CGs in observational 
studies (Austin, 2011). During the first step, a cohort of N = 
59,846 participants were selected via PSM, including their 
potentially relevant covariates that are routinely recorded 

for all healthcare insurance holders (age, sex, supervisor 
(yes/no), employment (full-/part-time), branch) and invited 
to participate in the study. By mail, they received a cover 
letter with information about the study, including a question-
naire for psychometric evaluation of the intervention, and 
an informed consent form asking them to provide written 
consent for analysis of their work disability data for scien-
tific purposes, which were routinely collected by their health 
insurer. Participants were asked to return their signed con-
sent form by mail to participate in the study. A total of n = 
848 supervisors and 5546 employees consented to partici-
pate in the CG of the evaluation study. Of those, n = 297 
supervisors and n = 1532 employees were insured by the 
cooperating health insurance company and gave their con-
sent to analyze their work disability data. In addition, we had 
to exclude some participants because (i) work disability data 
were incomplete (n = 3 supervisors, n = 14 employees), or 
(ii) data on variables included as covariates in the statisti-
cal model were missing or incorrect (n = 166 supervisors, 
n = 25 employees). This led us to a final sample of n = 269 
supervisors and n = 1352 employees in the CG that could 
be analyzed (Fig. 1).

Procedure

The mindfulness and skill-based leadership intervention 
was developed by the authors of this study in collabora-
tion with a German health insurance company based on 
the HoL concept of Franke et al. (2014). It consisted of 3 
full-day courses and two 3-hr booster sessions: (a) health-
promoting self-care, (b) health-promoting staff care, and (c) 
addressing employees under stress. The aim of the interven-
tion was to promote supervisors’ health-related awareness 
and their value of health, as well as their health-behavior 
(Franke et al., 2014). To address the dimension correspond-
ing to “value of health,” all the courses included informa-
tion transfers, demonstrating their scientific backgrounds 
and emphasizing the importance of each topic. To address 
the dimension corresponding to “health behavior,” all the 
courses focused on teaching practical everyday skills to 
foster behavioral change. To address the dimension corre-
sponding to “health awareness,” all the courses were based 
on mindfulness practices.

Mindfulness training was delivered according to the 
mindfulness concept developed in dialectical behavior ther-
apy (Linehan, 2014). This concept focuses on mindfulness 
practice under daily life conditions and on mindfulness as a 
skills-based approach rather than on long meditation exer-
cises (Baer, 2015). Meanwhile, this skills-based approach 
is also being used in healthy populations to facilitate the 
application of mindfulness in participants’ daily lives (e.g., 
Lothes et al., 2021; Lyssenko et al., 2015). Various short 
mindfulness exercises were practiced in which participants 
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learned to focus and open their minds nonjudgmentally, 
effectively, and one-mindfully (i.e., doing one thing at a time) 
toward the present moment (How-Skills) to observe what 
is going on inside and outside without doing anything to 
change; to describe their thoughts, feelings, and sensations 
by adding words to their observations; and to participate 
and immerse themselves in the present moment of their daily 
life (What-Skills). Exemplary mindfulness exercises were 
short breathing-meditations, body scans, or mindful body 
movements.

In module (a) health-promoting self-care, supervi-
sors received information on the stress-process and their 
current stressors and strains were identified using Pen-
nebaker’s expressive writing technique (Pennebaker & 
Chung, 2007). They learned how they can use mindful-
ness skills to control their attention, be aware of their 
own thoughts, emotions, and bodily sensations, and 
recognize their own stressors and limits. To select and 
use suitable coping strategies, the participants learned 
to distinguish between changeable and unchangeable 
stressors. The participants practiced acceptance-based 
techniques based on mindfulness to address unchange-
able stressors. Changeable stressors were addressed by 
means of an evidence-based problem-solving technique 
to foster active coping. In addition, the participants 

learned how to use mindfulness skills to effectively 
recover from work and to develop and plan regenerative 
activities (e.g., physical activity).

In module (b) health-promoting staff care, supervisors 
were sensitized to the importance of health for the efficacy 
and satisfaction of working teams and educated about basic 
psychological needs (Grawe, 2004). Mindfulness exercises 
were deepened and the ways in which mindfulness can 
contribute to health-promoting staff care were discussed. 
Supervisors learned how they can improve healthy working 
conditions and promote a cooperative team climate (organi-
zational leadership). On the level of personal leadership, the 
participants determined how they could specifically address 
the individual needs and competencies of their employees, 
e.g., by formulating specific tasks. Finally, appreciation, as a 
central leadership element, was trained with numerous com-
munication role-playing exercises.

In module (c) addressing employees under stress, mind-
fulness practice was further deepened and the possibilities 
and limits of leadership were discussed. In order to reduce 
uncertainties, participants were familiarized with the devel-
opment and symptoms of stress-related mental illnesses 
and their recognition by means of case studies. Using a 
guide that supervisors can apply in response to observed 
stress, supervisors learned how to address mental distress in 

Fig. 1   Participants flow chart. 
The flowchart shows the 
progression of participants 
throughout the study
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communication settings and practiced this in role plays. Fur-
ther conversation settings such as regular check-ins, return 
interviews, and operational reintegration discussions were 
discussed.

The two 3-hr booster sessions aimed to enhance the sus-
tainability of the intervention and to support participants in 
implementing the intervention content to their daily lives. 
The two 3-hr booster sessions were divided into three parts: 
a reflection on the implementation of the goals, an analysis 
of the unimplemented goals with a focus on barriers, and 
planning the next steps.

All modules were delivered at intervals of 4 weeks. 
Courses were led by health coaches and psychologists from 
the health insurance company, who had at least 5 years of 
experience in delivering preventive health interventions and 
received several days of training and continuous supervision. 
The total training time was 30 hr over a period of 6 months. 
A more detailed description of the intervention can be found 
in Vonderlin et al. (2021).

Measures

All data were selected from routine health-insurance statis-
tics. For data protection reasons, all analyses were conducted 
independently of the psychometric assessments in the evalu-
ation study; i.e., questionnaire and work disability data were 
not merged.

Sociodemographic Data

Data on age, gender, education, insurance type, branch of 
employer, and degree of work complexity (which describes 
the need for specialized knowledge, degree of decision 
latitude and responsibility, and ranges from apprenticeship 
activities to highly complex jobs) were selected from the 
routine health insurance data.

Sickness Absence Days

Nonspecific (due to any disorder) and specific sick days (due 
to a mental disorder) were selected from the routine health 
insurance data for all study participants as follows: For the 
recording of specific sick days, the sick days of the main diag-
nostic group “mental and behavioral disorders” (ICD 10, F00-
F99) and “problems related to difficulties in coping with life” 
(Z73, including accentuation of personality traits, being burnt 
out, burnout) were selected. Nonspecific sick days represent 
all sick days due to any diagnosis according to ICD 10 (also 
including the specific sick days selected in this study). The 
cumulated sick days 2 years before the intervention (pre) and 
2 years after the intervention (post) were used to investigate 
potential intervention effects in the IG. In the CG, the date 
of giving consent was used to separate the two time periods.

Data Analyses

Many individuals do not generate any single sick days. 
Therefore, sick day data are usually not normally distrib-
uted but represent a probability distribution, with a positive 
mass at 0 (discrete distribution) and a continuous distribu-
tion above 0. This type of distribution is called a compound 
Poisson-gamma distribution, which belongs to the broader 
statistical family of Tweedie distributions that describe 
semi-continuous data with a positive mass at 0 (Hasan 
& Dunn, 2011). This type of distribution can be modeled 
in generalized linear models and has been shown to be 
a good fit healthcare cost data, which are typically non-
negative, right-skewed, and have excess zeros for non-users 
or people with no sick days (Kurz, 2017). After examining 
the distribution of sick day data visually, we decided to 
conduct a generalized linear model with Tweedie log-link 
function to analyze the nonspecific and specific sick days 
as the dependent variable. Sickness absence days post-
intervention (up to 24 months after the intervention starts) 
were adjusted for sickness absence days prior to the inter-
vention (24 months before the start of the intervention). As 
control variables, gender, age, and branch were included. 
Education was not included in the model because it would 
have resulted in high dropout of participants in the inter-
vention group due to missing data (Table 1). Instead, we 
decided to enter the covariate complexity of work into the 
model, as it was significantly correlated with school edu-
cation (r = 0.36, p < 0.001). Because of the small sample 
size in the intervention group and the high heterogene-
ity in sick day data, we performed sensitivity analyses in 
addition to the statistical model. In doing so, we first cal-
culated descriptive mean scores, analyzed them visually, 
and used a bootstrapping t-test (5000 samples) to compare 
post-intervention scores between groups. In addition, we 
calculated pre–post median scores in each group, which 
are more robust to outliers. To handle outliers, we decided 
to conduct robust sensitivity analyses and to not exclude 
them, since there was no evidence that outliers were caused 
by systematic error. All analyses were performed using 
SPSS 26.0.

Results

The sample of 1830 study participants consisted of 78% 
women and averaged 43.5 years of age (SD = 12.1). The 
percentage of participants holding an A-Level degree 
(13 years of school education) was 34.3%, whereas only 
0.1% had no school-leaving certificate. Most participants 
(88%) worked in the healthcare sector (e.g., hospitals, 
nursing homes). Socio-demographics of the sample are 
depicted in Table 1.
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For nonspecific sick days at post-intervention, supervi-
sors in the MBP had a significantly lower number of sick 
days than their matched controls (χ2[1] = 4.38, p = 0.036, 
d = 0.47). On average, supervisors in the MBP showed an 
adjusted M = 13.9 (SE = 5.64) nonspecific sickness absence 
days in the 2 years after the intervention, whereas partici-
pants in the control group showed an adjusted M = 32.9 (SE 
= 2.46) nonspecific absence days during this time period. At 
the employee level, no significant differences were obtained 
between participants in the experimental and control groups 
(χ2[1] = 0.45, p = 0.50, d= –0.28). On average, employees 
in the experimental group showed an adjusted M = 33.6 (SE 
= 2.78) nonspecific sickness absence days in the 2 years 
after the intervention, whereas participants in the control 
group showed an adjusted M = 31.6 (SE = 1.04) nonspecific 
absence days during this time period (see Table 2, Table 3, 
and Fig. 2).

For specific sick days (due to mental illness) at post-
intervention, no significant between-group effects were 
found on the supervisor and employee levels. Whereas 
supervisors in the MBP group showed an average of M 
= 5.6 (SE = 6.81) specific sickness absence days, super-
visors in the control group showed a similar amount of 

M = 5.2 (SE = 1.38) specific sickness absence days in 
the 2-year period after the intervention. On the employee 
level, employees in the experimental group showed an 
average of M = 8.9 (SE = 1.20) specific sickness absence 
days, and employees in the control group showed an aver-
age of M = 8.12 (SE = 0.71) specific sickness absence 
days in the 2-year period after the intervention (see 
Table 2, Table 3, and Fig. 2).

Regarding our control variables assessed, we found a 
significant effect of age on employees’ non-specific sick-
days (ß = 0.015, p < 0.001) with a larger number of sick 
days for older employees. There was no significant effect 
of age on other sick-day outcomes. Gender showed a sig-
nificant effect on supervisors’ non-specific sick days (ß = 
0.348, p < 0.033) with a larger number of sick days for 
female supervisors. There was no significant effect of gen-
der on other sick day outcomes. Work complexity showed 
a significant effect on employees’ non-specific sick days 
(ß = –0.129, p < 0.001) with lower complexity showing a 
larger number of sick days. Supervisors’ work complex-
ity showed a significant effect on their specific sick days 
(ß = 0.688, p = 0.002) with a higher work complexity 
associated with a larger number of specific sick days. 

Table 1   Sociodemographic 
and work characteristics of 
participants at baseline

Baseline characteristics Intervention group Control group

Supervisors Employees Supervisors Employees

n % n % n % n %

Age in years
  < 26 years 0 0 24 12.2 2 0.7 88 6.5
  26 – 34 years 4 30.8 44 22.4 57 21.2 300 22.2
  35 – 44 years 4 30.8 35 17.9 48 17.8 255 18.9
  45 – 54 years 5 38.5 57 29.1 95 35.3 394 29.1
  > 54 years 0 0 36 18.4 67 24.9 315 23.3
Gender
  Female 7 53.8 145 74 188 69.9 1092 80.8
  Male 6 46.2 51 26 81 30.1 260 19.2
Years of school education
  < 9 years 0 0 1 0.5 0 0 1 0.1
  9 years 2 15.4 54 27.6 22 8.2 155 11.5
  10 years 5 38.5 57 29.1 142 52.8 599 44.3
  13 years (A-Level) 2 15.4 24 12.2 84 31.2 517 38.2
  Missing 4 30.8 60 30.6 21 7.8 80 5.9
Work complexity
  Apprenticeship activities 0 0 52 26.5 22 8.2 205 15.2
  Technical activities 10 76.9 123 62.8 131 48.7 758 56.1
  Complex activities 2 15.4 12 6.1 53 19.7 114 8.4
  Highly complex activities 1 7.7 9 4.6 63 23.4 275 20.3
Branches
  Science 5 38.5 12 6.1 20 7.4 209 15.5
  Healthcare 8 61.5 184 93.9 249 92.6 1143 84.5
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Working branch showed a significant effect on employ-
ees non-specific and specific sick days (non-specific: ß = 
0.437, p < 0.001; specific: ß = 0.673, p < 0.001) with a 
larger number of sick days for employees working in the 
healthcare sector.

Due to the low sample size of supervisors in the IG 
(n = 13), we conducted sensitivity analyses to explore 
the nature of the significant between-group effect in our 
generalized linear model on supervisors’ nonspecific sick 
days. The descriptive mean scores showed a decrease in 
values from 27.77 (SD = 76.11) to 17.54 (SD = 28.45) 
sick days in the intervention group, as well as an increase 
in values from 29.06 (SD = 59.94) to 38.90 (SD = 78.30) 
sick days in the control group. Raw data of participants 
are depicted in Fig. 3. The bootstrapping t-test remained 
significant, with a mean difference of 21.36 sick days 
(SE = 9.11, p = 0.027). However, visual inspection of the 

plot revealed that the decrease in sick days in the inter-
vention group was mainly affected by one outlying case 
with a decrease of 215 sick days. Therefore, we calculated 
median scores, which are more robust to outliers. Median 
scores in the IG showed a slight increase in values, from 
6.33 to 7.00 sick days, whereas median scores in the CG 
showed a stronger increase in values, from 8.84 to 11.40 
sick days. Thus, the incremental increase of the median 
sick days was 1.93 sick days higher in the CG compared 
to the IG.

Discussion

In this study, we examined the effect of a workplace MBP for 
supervisors on their sick days. We also examined a possible 
effect of the intervention on employees’ sick days at work, 

Fig. 2   Adjusted nonspecific 
(left) and specific (right) sick 
days 2 years after the interven-
tion in the intervention (IG) 
and control (CG) groups on the 
supervisor and employee levels. 
*p < 0.05. Error bars represent 
standard errors. Adjusted model 
controlled for the covariates 
age, gender, work complexity, 
branches and (non) specific sick 
days 2 years before the interven-
tion (pre). Covariates included 
in this model: age, gender, 
work-complexity, branch, 
absence days (pre-intervention)

Fig. 3   Non-adjusted nonspecific sick days of supervisors 2 years before (pre) and after (post) the intervention in the intervention (IG) and con-
trol (CG) groups
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although they did not participate actively in the program. 
Results showed that supervisors in the MBP program had 
significantly fewer nonspecific absence days in the 2 years 
after the intervention compared to their matched controls. 
Sensitivity analyses revealed that this effect was mainly 
driven by an increase in sick days in the control group. In 
addition, this effect did not reflect on specific absence days 
due to mental illness. No intervention effects were detected 
on the employee level.

Our results indicate that the effects of our MBP showing 
significant improvements of supervisors’ health-oriented 
self-care and mental health were also reflected in more 
objective measures like their sickness absence days (see 
Vonderlin et al., 2021). This is in line with previous findings, 
showing significant effects of an MBP on the supervisors’ 
subjectively perceived stress levels as well as their sick days 
(Żołnierczyk-Zreda et al., 2016). These results indicate that 
MBPs do not only reduce individual suffering of individuals 
but also might have (financial) benefits for organizations and 
the societal health system. Whereas supervisors in the con-
trol group showed an average of 33 sick days in the 2-year 
period after the intervention, supervisors in the MBP group 
showed only 14 sick days during this period. When taking 
into account the average costs due to production loss in 2014 
of 105 EUR per sick day in Germany, our results indicate 
that an organization could save 1995 EUR per participant in 
2 years when offering MBPs for their supervisors (German 
Federal Institute for Occupational Safety and Health [Bun-
desanstalt für Arbeitsschutz und Arbeitsmedizin], 2014).

However, considering that the costs of supervisors’ sick 
days tend to be above average, the amount of money that 
could be saved could be even higher. In addition, our analy-
ses focus on the official sick days recorded by the partici-
pants’ health insurers. On the one hand, this assessment has 
advantages because it is carried out by general practitioners, 
making it more objective than assessments by organizations. 
On the other hand, we are probably underestimating the con-
siderable number of unreported sick days, since in Germany 
a medical sickness certificate is required and recorded by the 
health insurance providers only after three consecutive days 
of sickness. Thus, we might probably still underestimate the 
beneficial cost effects in our analyses. Last but not least, our 
results reflect only the costs due to sickness-related absen-
teeism. Presenteeism, which refers to attending work while 
ill, has been estimated to produce four times as many costs 
compared to being absent from work (Goetzel et al., 2004; 
Johns, 2010; Schmid et al., 2017). Taking this into account, 
offering MBPs for the workforce could be good value for 
money for organizations.

Due to the low sample size in our intervention group of 
n = 13 supervisors, we conducted sensitivity analyses to 
explore the significant between-group effect on supervi-
sors’ sick days in more detail. A visual inspection of data 

showed that the decrease of sick days in the intervention 
group was mainly affected by one outlying case. Neverthe-
less, we decided not to completely remove the outliers from 
our analyses and to perform our main analyses based on 
generalized linear models with Tweedie distribution and log-
link function, as these take into account the specific distri-
bution of sick days, which are not normally distributed but 
follow a Tweedie distribution. Instead, we additionally ana-
lyzed median scores to compare both groups as sensitivity 
analysis because median scores are more robust to outliers. 
Median scores showed that the effect was mainly driven by 
an increase of sick days in the control group, whereas sick 
days in the IG remained stable. The median increase of sick 
days in the control group was 1.93 days higher compared 
to the IG. This increase of sick days in the control group is 
in line with current epidemiological data from Germany, 
showing a steady increase of nonspecific sick days in the 
last decade of 10.2% from 2010 to 2020 (Meyer et al., 2021). 
This raises the question of whether a stabilization of sick 
days in times of increased psychological distress in the mod-
ern world of work can also be seen as an intervention effect. 
Future studies addressing this question should replicate our 
findings by assessing sick days in larger and representative 
samples and longer time periods.

Interestingly, our results showed intervention effects only 
on nonspecific sick days of supervisors but not on specific 
sick days due to mental disorders. At first glance, this seems 
counterintuitive, since MBPs primarily address psychologi-
cal outcomes. However, there is also a somatic experience of 
increased mental distress, and it might be that early mental 
distress in primary care might be first described by somatic 
symptoms like headache, tension, or back pain and not diag-
nosed as a mental disorder (e.g., Toft et al., 2005). This also 
points to the importance of community-based promotion 
programs for mental health that raise awareness about the 
prevalence of mental health problems (World Health Organi-
zation, 2002).

In addition to the intervention effects on supervisor level, 
our covariates in the model included to control for important 
confounding variables showed a significant effect of supervi-
sor gender (higher nonspecific sick days for women) and a 
significant effect of work complexity (higher specific sick 
days for supervisors with highly complex tasks) on supervi-
sor sick days. This is consistent with epidemiological data 
from Germany, which show a slightly higher sick leave rate 
for women (5.5%) than for men (5.3%; Meyer et al., 2022). 
These results may indicate which vulnerable groups could 
benefit most from MBPs. Nevertheless, further research is 
urgently needed to investigate the reasons for these gender 
differences in sick days. For example, gender inequalities 
in the labor market have been shown to influence absen-
teeism and presenteeism rates across 26 OECD countries 
(Kwon, 2020). This may explain our finding that gender 
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significantly affects sick days at the supervisor level but 
not at the employee level, as leadership roles are still often 
associated with male stereotypes, which may lead to preju-
dice against female leaders (Eagly & Karau, 2002). Future 
research should shed light on these processes to overcome 
stereotypes in leadership, promote gender equality, and pre-
pare the ground for potential change (Eagly & Karau, 2002).

Our results show that no significant effects of the supervi-
sors’ MBP were obtained on the employee level. This is in 
line with results from the psychometric analyses, in which 
no significant indirect effects from our leadership interven-
tion emerged on the employees’ mental health (Vonderlin 
et al., 2021). To our knowledge, this is one of the first stud-
ies investigating the effects of an MBP for supervisors on 
their employees’ sick days. Previous studies on leadership 
interventions showed a (marginally) significant effect on 
employees’ sick days; however, these interventions were 
not mindfulness-based (Dannheim et al., 2022; Stansfeld 
et al., 2015). Therefore, our results add important empirical 
evidence on whether effects at the employee level can be 
obtained through mindfulness-based interventions.

Several factors should be taken into account to explain 
these non-significant results, which also provide an indi-
cation of how interventions and research designs could 
be improved in future research to investigate such indi-
rect effects. First, the intervention was designed so that 
only supervisors attended the sessions; i.e., employees did 
not participate in the intervention. Future research should 
develop and investigate team interventions or content-related 
interventions for supervisors and their staff (e.g., Ward 
et al., 2018). At a minimum, however, supervisors should 
be encouraged to establish mindfulness-based approaches 
in their team as well (e.g., short mindfulness exercises at 
the beginning of each team meeting) in order to integrate 
the content of the training into employees’ daily lives also. 
Data assessments should not only collect health-related vari-
ables of the employees, but also assess concrete measures 
that supervisors implement in everyday life as well as the 
employees’ perception of these concrete measures (e.g., 
mindfulness practices, addressing mental distress issues). 
In addition, moderator and mediator analyses should be used 
to investigate the process of when and how MBPs affect 
sick days in more detail to gain a better understanding of 
this process.

In addition to the intervention effects on employee level, 
our covariates in the model included to control for impor-
tant confounding variables showed a significant effect of 
employee age (higher nonspecific sick days among older 
employees), a significant effect of work complexity (higher 
nonspecific sick days among employees with less complex 
tasks), and a significant effect of working branch on employee 
nonspecific and specific sick days (higher sick days in the 
healthcare sector). This is consistent with epidemiological 

data in Germany, which show an overall sickness rate of 6.2% 
in the healthcare sector, which is higher than average com-
pared to other industries (5.4%), as well as a clear increase 
in sick days with increasing age (Meyer et al., 2022). These 
findings may indicate which vulnerable groups could benefit 
most from MBPs. However, it is important to note that we 
are not able to draw conclusions about possible differential 
effects for different groups of people based on our results. 
Future research should address this question in order to target 
MBPs in the workplace (e.g., Krick & Felfe, 2020).

Previous research has critically discussed whether mind-
fulness-based programs should be judged regarding their 
cost-effectiveness at workplaces, since this seems to contra-
dict the original nature of mindfulness as being undirected 
and not aiming to increase productivity (e.g., Segall, 2021). 
However, empirical evidence on its cost-effectiveness is 
important to ensure a large-scale implementation in organi-
zations, especially those with moderate financial resources 
like the healthcare system or other non-profit organizations 
(Doyle et al., 2019).

Limitations and Future Research

This research has far-reaching implications. Our findings 
support that MBPs at the workplace not only affect subjec-
tively assessed health-related outcomes, but they also reflect 
on supervisors’ sick days. This might result in (financial) 
benefits for organizations and the healthcare system. These 
results could contribute to further expanding the range of 
MBPs in promoting mental health in the work context and 
provide important information for organizations thinking 
about implementing MBPs for their workforce. The major 
strength of our study relates to its longitudinal and multilevel 
intervention design by also including objective health data 
like sickness absence days to investigate the effectiveness 
of the program. However, there are some limitations that 
should be taken into account when interpreting the results.

First, our intervention is not only a pure mindfulness 
intervention but also includes other elements based on 
behavioral change and psychoeducation. Thus, a causal 
interpretation regarding the mechanism of change is not 
possible. In addition to mindfulness training, other inter-
vention elements may have contributed to the impact on sick 
days, particularly from the self-care module (e.g., improved 
problem-solving skills). However, all courses were based on 
mindfulness practice as the major conceptual framework, 
and this reflects the naturally occurring heterogeneity of 
mindfulness-based intervention in workplaces (Vonderlin 
et al., 2020). Interestingly, the results of the psychomet-
ric analyses showed that the effect of the intervention on 
supervisors’ mental health was moderated by the extent of 
their mindfulness practice at home (Vonderlin et al., 2021). 
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Thus, we hypothesize that mindfulness training is at least 
one important mechanism that leads to improved health and, 
in turn, affects sick days. However, future studies should 
attempt to replicate our findings with pure mindfulness inter-
ventions to shed more light on the processes involved.

Second, due to data protection issues, we were not able 
to merge the data on sick days with questionnaire data from 
the evaluation study (Vonderlin et al., 2021). Therefore, we 
were not able to examine possible mechanisms of change in 
more detail. The results of the psychometric evaluation of 
the intervention suggest that the impact of the intervention 
on supervisors’ mental health was mediated by an improve-
ment in their health-oriented self-care (Vonderlin et al., 
2021). We therefore assume that this increased self-care and 
improvement in their mental health is also the process by 
which the intervention may have affected sick days. How-
ever, it would have been interesting to explore this assump-
tion further and demonstrate whether a decrease in sick days 
also translates into increased mindfulness and self-care or 
decreased subjectively perceived psychological distress 
among supervisors.

Third, assignment to the groups was not randomized, 
and the control group was a passive control cohort recruited 
outside the organizations. This could have led to system-
atic biases between groups (e.g., due to organizational cul-
ture). To address this limitation, we used propensity score 
matching to control for key confounding variables (e.g., age, 
gender). However, future research should replicate our find-
ings using randomized controlled trials and active control 
cohorts.

Fourth, our final sample size was smaller than planned 
in the a priori power analyses, reducing the power to detect 
significant changes. Especially on the supervisor level in the 
intervention group, the sample size with n = 13 supervisors 
was lower than the aimed sample size of 99 supervisors. 
The reduced sample size is for two major reasons. First, we 
could only evaluate data from the cooperating health insur-
ance company. Therefore, we had to exclude participants 
who were covered by other health insurers. Second, only 
five of the 12 organizations participating in the study gave 
their informed consent to analyze their sickness absence 
data. This could be due to the fact that at the time the study 
was conducted, new data protection regulations were coming 
into force in Europe, causing uncertainty among the organi-
zations’ executive boards and works councils. To address 
this limitation and to reduce the risk of systematic biases, 
we conducted sensitivity analyses to describe the significant 
between-group effect on supervisors’ nonspecific sick days 
in detail. However, our findings should be interpreted with 
caution, and future research is urgently needed to replicate 
our results with larger sample sizes.

Finally, our results on decreased sick days give a first 
indication of possible financial benefits for organizations. 

However, our analysis does not represent a full cost-
effectiveness analysis. This would also require analyzing 
the costs associated with implementing the intervention, 
which were not available in this study. However, Doyle 
et al. (2019) estimated average costs of US$515 and $1217 
per participant to implement an MBP, which is lower than 
our estimated potential benefit of EUR 1995 per partici-
pant over 2 years.

Against the background of the current COVID-19 pan-
demic, this study points out several implications. It is impor-
tant to note that the intervention was conducted before the 
onset of the spread of COVID-19 in Germany. However, the 
recording of sick days after the intervention (2 years after the 
intervention until 02/2021) showed an overlap with the onset 
of the COVID pandemic in Germany (02/2020). Although 
data from Germany show that sick days remained stable dur-
ing the pandemic (2019: 10.9 days per employee, 2020: 11.2 
days per employee, 2021: 11.2 days per employee; German 
Federal Statistical Office [Statistisches Bundesamt], 2023), 
this indicates the importance of our control group to account 
for potential systematic bias due to COVID. Nevertheless, 
practitioners and researchers agree that the COVID-19 pan-
demic represents a profound crisis in workplace health, and 
the resulting stressors will continue to affect mental health 
in the workplace (Shoss, 2021). Thus, it will continue to be 
a major challenge for supervisors to manage COVID-specific 
stressors and strains on their employees (e.g., telecommuni-
cations and loneliness; Andel et al., 2021). Previous research 
has shown that MBPs can help buffer COVID-related psy-
chological stress (Al Ozairi et al., 2023; Bossi et al., 2022). 
The present study adds to these findings by suggesting that a 
mindfulness- and skill-based program for supervisors could 
help improve their health and stabilize their nonspecific sick 
days at work. Given that the COVID-19 pandemic is esti-
mated by most to be one of many crises that society will face 
in the near future (Boin, 2019) and the central role of super-
visors in managing workplace crises (Klebe et al., 2021), 
our study suggests that mindfulness-based interventions for 
supervisors could help stabilize sick days during times of 
increased psychological stress.

In conclusion, our data show that our mindfulness-based 
leadership intervention not only was effective in reducing 
mental distress among supervisors but also showed signifi-
cant effects on their sickness absences. Sensitivity analyses 
showed that this effect was mainly driven by stabilization 
of supervisors’ sick days in the MBP group compared to 
an increase of sick days in the control group. In addition to 
reducing individual suffering, this can also have (financial) 
benefits for organizations and society. Overall, these find-
ings could make an important contribution to the large-scale 
implementation of MBPs in the work context and inform 
decision makers in organizations that are considering imple-
menting MBPs for their workforce.
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