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Abstract
Objective Autonomy is often associated with positive linear effects on health whereas non-linear correlations have received 
only sporadic attention. Assuming that the use of autonomy also represents a cognitive demand, this study examines whether 
health effects of autonomy change depending on further cognitive demands and whether curvilinear relationships can be 
identified. 
Methods A survey was carried out in three SMEs with established work analysis questionnaires. 197 Employees were clas-
sified into groups with high and with low cognitive demands by means of a two-step cluster analysis. This was modeled as 
moderator together with curvilinear effects of autonomy in regression analyses. 
Results Curvilinear associations were found for emotional exhaustion, cynicism, and anxiety. They were strongest for anxi-
ety. No moderating effects of cognitive demands and no consistently significant modeled relations were found.
Conclusion The results confirm that autonomy has a positive influence on the health of employees. However, autonomy 
should not be seen as an isolated resource but embedded in the organizational and societal context.

Keywords Digitalization · Autonomy · Cognitive demands

Introduction

In essence, autonomy at work, including some conceptual 
gradations such as degree of freedom, latitude or control, is 
to be understood as the degree of influence on the processes 
and results of one's own work (Sparks et al. 2001; Morgeson 
and Humphrey 2006; Sichler 2006). Influence can refer to 
the following three areas: first, the organization of action, 
second, the design of ways of working, and third, the ability 
to make decisions and set tasks oneself (Ulich 2011). In a 
similar way, Humphrey et al. (2007) describe three facets 
of autonomy: work scheduling autonomy as the freedom to 
control the scheduling and timing of work, work methods 
autonomy as the freedom to control which methods and pro-
cedures are utilized, and decision-making autonomy as the 
freedom to make decisions at work. They also propose dif-
ferences in the magnitude of relations of the facets to work 

outcomes. Although this differentiation in facets has already 
existed for a long time (Jackson et al. 1993; Karasek et al. 
1998), autonomy or job control is often equated only with 
the last area of influence, that is, decision-making autonomy.

Autonomy in general is understood as a resource in the-
ories of work psychology, such as the Job Characteristics 
Model (Hackman and Oldham 1976), the Job Demand Con-
trol Model (Karasek 1979; Karasek and Theorell 1990), or in 
its extension to the Job Demands Resources Model (Bakker 
and Demerouti 2007). Autonomy is thus not only one of 
the central components of work design that promotes learn-
ing, personality and health, but can furthermore be clas-
sified as a fundamental human need. That is, an increase 
in autonomy has a potentially health- and personality-pro-
moting effect, while a low level of autonomy conversely 
has negative effects (for review, Bonde 2008; Stansfeld and 
Candy 2006; Spector 1986; Häusser et al. 2010; de Lange 
2003; van der Doef and Maes 1999, Rau and Buyken 2015; 
Nixon et al. 2011; Theorell et al. 2015, Theorell et al. 2016). 
This effect has been found for numerous health, well-being, 
and performance parameters, such as job performance and 
work engagement (Schaufeli et  al. 2009; Nagami et  al. 
2010), well-being and job satisfaction (Cheung et al. 2015), 
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emotional exhaustion (Van Ruysseveldt et al. 2011), depres-
sion (Ahlin et al. 2018; Madsen et al. 2017), mental health 
(Bentley et al. 2015; Butterworth et al. 2011), psychiatric 
status (Stansfeld et al. 1999), and even somatic conditions 
such as high blood pressure (Steptoe and Willemsen 2004). 
In the modern highly connected world of work, demands, 
stressors and resources have changed significantly (Allvin 
et al. 2011; Höge 2011). In many cases, the new forms of 
work are associated with higher cognitive demands and 
increased task complexity in addition to work intensification 
(Burchell et al. 2002; Cascio and Montealegre 2016; Burke 
and Cooper 2002; Meyer and Hünefeld 2018; Schaufeli and 
Taris 2014).

At the same time, the degree of autonomy in work has 
increased for many employees, especially in the course 
of flexibilization (Wood 2011; Pongratz and Voß, 2003). 
Often, this is linked to new management methods that 
place a strong responsibility for task and goal fulfillment on 
individual employees (Moldaschl and Voß, 2002; Sichler 
2006; Höge 2011; Bredehöft et al. 2015). Opportunities 
thus become necessities, requiring increased responsibility 
as well as higher performance (Shazad 2021; Nagel 2010). 
These factors, as well as new forms of management, some 
of which are manifested in higher participation opportunities 
for employees, can thereby provide for an increase in psy-
chological stress (Busck et al. 2010). Under these conditions, 
autonomy can change from a resource to a stressor because 
an increase in autonomy in the new world of work is linked 
to demands for additional (self-)organization and planning, 
which ties up "psychological capital" such as self-efficacy or 
resilience (Shazad 2021; O’Donnell et al. 2015).

Similar considerations can be found in theoretical 
approaches, such as the vitamin model (Warr 1990), the 
assumption of a "too-much-of-a-good-thing" (TMGT) effect 
(Grant and Schwartz 2011; Pierce and Aguinis 2013), or a 
"choice overload" (Schwartz 2004), which assumes that too 
many fundamentally beneficial working conditions, such as 
autonomy, will eventually cause the positive effects to stag-
nate or even turn into negative effects.

The assumption of an inverted U-shaped or otherwise 
nonlinear effect of autonomy, job control or decision 
authority has been investigated by a number of studies in 
recent years. The health outcomes collected in these stud-
ies are as diverse as the occupational groups and topics of 
focus. Chung-Yan (2010) found a stagnation of the posi-
tive effect of autonomy on well-being and job satisfaction 
for employees with high job complexity, while employees 
with lower complexity continued to benefit positively lin-
early from autonomy. In contrast, De Jonge and Schaufeli 
(1998) found the highest values for emotional exhaustion 
at an intermediate level of autonomy and thus an inverted 
U-shaped relationship. Nonlinear correlations of autonomy 
with job satisfaction or well-being and emotional exhaustion 

were found in both Rydstedt et al. (2006) and Kubicek et al. 
(2014). Stiglbauer and Kovacs (2018) partially demonstrated 
that autonomy shows inverted U-shaped trajectories with 
well-being but that it is strongly dependent on the opera-
tionalization and the respective facet of autonomy. Flynn and 
James (2009) showed in their experimental study that car-
diovascular reactivity was similar for high and low control. 
In addition to nonlinear trajectories, there are also results 
on negative linear relationships: Joensuu et al. (2010, 2012) 
showed that high rather than low decision latitude increased 
the risk of depression and cardiovascular and alcohol-
induced disease. Signs of a higher risk of cardiovascular 
disease were also found by McCarthy et al. (2014) to be 
present in older workers with high job control. In an experi-
mental design, O’Donnell et al. (2015) found that although 
no negative effects of autonomy were reported in the sur-
veys, the physiological parameters collected showed that 
increased autonomy can induce stress responses. However, 
the results of these studies differ considerably, and there are 
some studies that could not find significant results despite 
the investigation/assumption of a negative linear or curvi-
linear relationship. Jeurissen and Nyklíček (2001) were also 
unable to confirm curvilinear relationships.

These ambiguous, inconsistent results suggest that other 
factors and constellations of demands might be responsible 
for the varying types of relationships between autonomy and 
health outcomes, and that further individual and contextual 
factors, potentially moderators (Stiglbauer 2017) and organi-
zational demands (Clausen et al. 2022) should be taken into 
account, as is already evidenced in the Job Demand Con-
trol model where the combination of high job demands and 
low job control are usually associated with negative health 
effects (de Lange et al. 2002; van der Doef and Maes 1999). 
Thus, in addition to the degree of autonomy, the efficacy 
of positive effects also seems to depend on whether the 
resource autonomy can come into play in the concrete work 
condition structure (Stiglbauer 2017).

Against this background, we argue in the remainder of 
this paper that task-related requirements on cognition might 
pose one especially important moderator for the relationship 
between autonomy and health of employees in those working 
conditions that have changed as a result of developments in 
digitization, that is, increased work intensity and complexity, 
increased quantitative demands, and the cognitive demands on 
employees (Meyer and Hünefeld 2018; Zolg et al. 2021). The 
reasoning behind this assumption is that the use of autonomy 
and especially decision-making autonomy requires cognitive 
performance, like e.g. planning and complex problem-solving. 
If this requirement acts “on top” of already high task-related 
cognitive demands, it might be overtaxing and, therefore 
eliminate the positive effect on employees’ health. That is, we 
propose an interaction of autonomy and task-related cogni-
tive demands. Dettmers and Bredehoeft (2020) use a similar 



687International Archives of Occupational and Environmental Health (2023) 96:685–714 

1 3

reasoning in their study; however, instead of existing work 
design concepts they propose a new concept called “job design 
demands” as mediator between autonomy and emotional 
exhaustion and irritation, respectively, that can explain poten-
tial negative effects and is labeled the “dark side” of autonomy 
by the authors. In contrast, our approach is parsimonious and 
tries to retain the positive concept of autonomy including 
its requirements as an inherently health- and personality-
promoting work characteristic (Hackman and Oldham 1976; 
Humphrey et al. 2007). Effects of different facets of autonomy 
could then be hypothesized as depending on the cognitive per-
formance each facet requires and adds to other task-related 
cognitive demands. For example, decision-making autonomy 
as a complex problem-solving task might tie up more cognitive 
resources than activity latitude.

The aim of this paper is therefore to determine whether 
the influence of autonomy on various health factors depends 
on the level of task-related cognitive demands. We assume 
that autonomy should basically be evaluated as a resource, 
which, however, can develop into a stressor under the condi-
tion that task-related cognitive demands are already high and 
trying. Task-related demands are operationalized by a clus-
tering of a number of different demands usually surveyed in 
work design questionnaires (see “Methods and Materials” 
section). We look at these proposed associations for a range 
of health outcomes to determine whether general patterns 
can be identified. We also expect different results for the 
three facets of autonomy. For example, as decision latitude 
is probably the facet with the highest cognitive requirements, 
we expect that we will see a moderation with task-related 
cognitive demands in the sense of curvilinear effects for par-
ticipants with high task-related demands, whereas this might 
not be the case for activity or design latitudes.

The following hypotheses and research questions are 
examined:

1. Is there a positive effect of autonomy that can be con-
firmed consistently for all health parameters surveyed? 
(Hypothesis 1: positive linear association).

2. Is this positive effect of autonomy moderated by the 
level of task-related cognitive demands an employee 
has? (Hypothesis 2a: moderated association).

3. Are high task-related cognitive demands likely to cause 
the positive effect to stagnate or reverse at some point? 
(Hypothesis 2b: direction of moderation: low/middle 
cognitive demands = positive linear association; high 
cognitive demands = curvilinear/nonlinear association).

4. Do these effects differ for the three facets of autonomy 
(activity-, design-, and decision-latitude)?

Methods and materials

Design

We used a cross-sectional design to survey the latitudes 
at work, task-related cognitive demands and health out-
comes of employees. The study is part of the LedivA pro-
ject (Leistungsregulierung bei digital vernetzter Arbeit-
Performance regulation in qualified digitally connected 
work) that investigates the working conditions and the 
physical and mental strain resulting from digitally con-
nected work. All data were gathered between September 
2019 and December 2019. The study was approved by the 
Ethics Committee at the Faculty of Medicine, Ludwigs-
Maximilians-University, Munich (ID: 19–430).

Participants

Employees of three small and medium-sized enterprises 
(SME) were recruited. Two of the SMEs were from the 
manufacturing sector and one was from the service sector. 
As employees at industrial workplaces would otherwise 
not be reached, the survey was conducted as a paper-and-
pencil questionnaire and fill-in time was working time for 
all participants. Due to data protection measures, employ-
ees could not be directly approached but via contact per-
sons in the enterprises who were informed in advance 
about the objectives and procedures of the project. 
Employees received this information via internal commu-
nications and in the informed consent forms that were sent 
together with the questionnaires as packages to the con-
tact persons in all companies who distributed these to all 
employees at a fixed start date. A four-week deadline for 
submitting the questionnaires were communicated to eve-
ryone. Those who wanted to participate in the survey had 
to return the signed consent forms in separate envelopes. 
The questionnaires could be returned in sealed envelopes 
put in locked boxes (both provided by the project) in easily 
accessible rooms in the enterprises. As no direct contact 
with the employees was possible, contact persons received 
up to two reminders by email and telephone to be relayed 
to all employees. Of the 433 employees invited to take 
part in the survey, 197 (45.5%) completed and returned 
the questionnaire. The response rate in the companies was 
31.8%, 42.6% and 100%, respectively. Although on the 
low side, this response rate falls within the range of aver-
age rates and continuing decline in response reported in 
literature for organizational research (Anseel et al. 2010; 
Baruch and Holtom 2008; Weigold et al. 2019). The range 
of response rates results from the respective organizational 
structures (e.g., number of sales representatives difficult to 
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reach, availability of in-house mail, size of enterprise with 
the smallest enterprise showing full participation), and 
situations (e.g., holidays, volume of work in the respec-
tive survey timeframe with one enterprise having a strong 
seasonal business) as well as the different approaches to 
the survey of the responsible contacts and their motivat-
ing power.

Measures

Descriptive values, internal consistencies and intercor-
relations for all scales are presented in Table 1. Sample 
items from German questionnaires are in most parts ad 
hoc translations.

a) Dimensions of autonomy

Autonomy was assessed with the German self-report 
instrument "Activity and Work Analysis" (TAA) by Gla-
ser et al. (2020) containing three subscales: activity lati-
tude (e.g., I can decide for myself which working methods 
and tools to use, 3 items), design latitude (e.g., My work 
permits using my own ideas, 3 items), and decision lati-
tude (e.g., I can make my own decisions about work goals, 
3 items). All three subscales use a 5-point Likert-scale 
(1 = no, not at all, 5 = yes, exactly). Overall task latitude 
(autonomy) contains all nine items.

b) Task‑related cognitive demands

Mental demands were assessed with four items from the 
TAA (Glaser et al. 2020) (e.g., My work requires weigh-
ing various aspects to complete my tasks (1 = no, not at 
all, 5 = yes, exactly)). Knowledge demands were meas-
ured with a single item (Does your work require broad 
knowledge?) from the Copenhagen Psychosocial Question-
naire (COPSOQ, Kristensen et al. 2005; German version 
Nübling et al. 2005) with a 5-point Likert scale from 1 = to 
a very small extent to 5 = to a very large extent.

Further cognitive demands were assessed with the Ger-
man version (Stegmann et al. 2019) of the Work Design 
Questionnaire (WDQ, Morgeson and Humphrey 2006). 
With four items each and 5-point Likert-type scales, these 
include skill variety (e.g., The job requires a variety of 
skills (1 = strongly disagree, 5 = strongly agree), com-
plexity (e.g., The job requires that I only do one task or 
activity at a time (1 = strongly disagree; 5 = strongly agree; 
recoded), problem-solving (e.g., The job often involves 
dealing with problems that I have not met before), and 
information processing (e.g., The job requires me to moni-
tor a great deal of information).

c) Health outcomes

To cover a range of possible health outcomes, we collected 
short- and long-term general and work-related variables. 
We assessed anxiety in a nonclinical context (e.g., I avoid 
addressing my supervisor at work; 7 items) with a 7-point 
Likert-type scale (1 = strongly disagree; 7 = strongly 
agree) from Mohr and Müller (2014).

The German version of the Maslach Burnout Inventory 
(Maslach and Jackson 1981; Büssing and Perrar 1992) was 
used to assess the two key burnout components emotional 
exhaustion (e.g., At the end of a workday, I feel used up, 
3 items) and cynicism (e.g., I have become more cynical 
about whether I am making any contribution with my work, 
3 items) with a 6-point frequency scale (1 = never; 6 = very 
often).

Well-being/depression was assessed with the WHO Five 
Well-Being Index (World Health Organization (WHO) 
1998) with five items (e.g., Over the last two weeks, I wake 
up feeling fresh and rested) using a 6-point scale (0 = at no 
time; 5 = all of the time).

To assess cognitive irritation (e.g., I have difficulty 
relaxing after work), we used a 7-point Likert-type scale 
(1 = strongly disagree; 7 = strongly agree) (Mohr et al. 2005).

To assess work ability, we used an abbreviated German 
version of the WAI Workability Index developed by Tuomi 
et al. (1998) (Müller et al. 2016). The items (work ability 
in relation to physical and mental demands of work) used 
a 5-point Likert scale (1 = very poor; 5 = very good) and an 
overall ability rating with an 11-point scale (0 = cannot work 
at all; 10 = currently the best work ability).

d) Control variables

Information on control variables age and gender are based 
on self-reported data from the questionnaire. Participants 
were also required to match themselves to a job description 
appropriate for their position. They could choose between 
four different types of jobs: semiskilled/assisting work, 
qualified work, work with specialist responsibility, or work 
with extensive management responsibilities and decision-
making powers.

Statistical analyses

We conducted descriptive analyses for each of the outcome 
and latitude variables by using means and standard devia-
tions (SDs), frequencies, and percentages. Furthermore, to 
capture the relationships of the variables, we performed cor-
relation analyses.

To identify the employees with different levels of cognitive 
demands, we used a two-step cluster analysis (e.g., Benassi 
et  al 2020) with the six measured task-related cognitive 
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demands. The log-likelihood method was used for distance 
measures. The number of clusters was not prespecified. As 
an overall goodness-of-fit measure of the cluster structure the 
silhouette measure of cohesion and separation (Kaufman and 
Rousseeuw 1990; Rousseeuw 1987) was used. The silhouette 
value essentially captures how similar an object is to its own 
cluster (cohesion) compared to other clusters (separation); the 
coefficient is basically the difference between cluster separa-
tion and cohesion divided by the maximum of the two (Rous-
seeuw 1987). It ranges from − 1 to 1. A score above 0 ensures 
that the within-cluster distance and the between-cluster dis-
tance is valid; scores above 0.2 are usually evaluated as fair, 
at or above 0.5 as good (Tkaczynski 2017). To determine the 
best cluster solution, that is, the most parsimonious cluster 
solution with the best fit, we adopted the procedure used by 
Benassi et al. (2020) with evaluations for up to four clusters 
as a reasonable number for classification. Akaikes Informa-
tion Criterion (AIC) and Bayesian Information Criterion (BIC) 
changes were calculated as the difference between two cluster 
solutions starting from the most parsimonious (one cluster) 
to the least parsimonious (four clusters). With this proce-
dure, a two-cluster solution proofed to be the best solution. 
From this, we derived the binary variable cognitive demands 
(CD) (“low/medium cognitive demands” = 0, “high cogni-
tive demands” = 1). For the results of the cluster analysis, see 
"Results of regression analyses".

In preparation for the subsequent analyses, we identified 
unusual cases by specifically looking for deviations and anom-
alies from the normal values of the groups. Two cases from 
the cluster with higher cognitive demands were then excluded 
from the analysis. To assess whether cognitive demands have 
a moderating curvilinear effect on the relationship between 
autonomy and various health outcomes, we then conducted 
hierarchical moderated regression analyses.

In step one, we controlled for age. To avoid multicollinear-
ity problems, we decided against using gender as a control 
variable because chi-square tests confirmed that gender is 
already represented in the clusters; that is, in the cluster of 
high cognitive demands, 70.1% of participants are male (see 
section "Cluster analysis"). We also decided against including 
the variable job description as a control variable for similar 
reasons. As seen in the results in the correlation table, correla-
tions are clearly visible between this variable and the variables 
age and gender.

In a second step, we added the variables on autonomy (A), 
the cluster variable (CD) and the interaction term to test the 
main effects and the linear moderation.

In steps three and four, quadratic and cubic terms for 
autonomy and their respective interaction with the cognitive 
demands were added to test for curvilinear moderation effects.

All analyses were conducted with IBM SPSS Statistics 
26.

Results

Study population

A total of 193 employees (37.1% women, 60.9% men) 
with an average age of 41.9 years (19–70, SD = 12.6) were 
included in the analysis. A secondary school diploma or 
lower was held by 34.4%, an intermediate school-leaving 
certificate by 36% and an applied or general university 
entrance qualification by 28.9%. Based on data from the 
companies, 83.2% of the participants worked in the pro-
duction sector and 16.8% worked in the service sector. 
Job descriptions of the employees covered semiskilled/
assisting work (20.0%) and qualified work (55.6%) as well 
as independent work with specialist responsibility (20.6%) 
and work with extensive management responsibilities and 
decision-making powers (3.9%). Duration of employment 
at the respective company was rather high: Only 6.8% of 
participants worked for less than one year at their job, 
whereas 27.4% worked more than five years and 33.7% 
more than ten years at their current job.

Cluster analysis

The two-step cluster analysis of the six task-related cogni-
tive demands resulted in a two-cluster solution. Changes 
in AIC and BIC confirmed this solution as the best, most 
parsimonious model (∆ AIC: 2 vs. 1 cluster = − 206.33, 
3 vs. 2 = − 65.90, 4 vs. 3 = − 19,19; ∆ BIC: 2 vs. 1 clus-
ter = − 167.18, 3 vs. 2 = − 26.74, 4 vs. 3 = 19.96). The 
two cluster outcome showed a fair silhouette measure of 
cohesion and separation of 0.50 indicating a medium-sized 
structuring, while with fixed cluster numbers the silhouette 
measures were considerably lower (3 and 4 clusters 0.30). 
Therefore, the two-cluster solution was used in all further 
analyses. The two groups could be defined as one group 
with high cognitive demands (n = 134) and one group with 
low/medium cognitive demands (n = 59). The means of the 
six included variables dividing the cluster differed by an 
average of 1.15 points on the 5-point scales; the predictor 
importance for each variable for the clustering shows a 
rather high relative importance of all variables with mental 
demands being the most and knowledge demands being 
the least discriminative between groups (see Table 2 and 
Fig. 1).

The (clusters of) cognitive demands also differ in their 
composition regarding age, gender, and job description. 
More than half of all women are found in the group with 
lower cognitive demands, while more than two-thirds of all 
men are found in the cluster with high cognitive demands. In 
both clusters, approximately half of the employees perform 
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qualified work. Work with extensive management respon-
sibilities and decision-making powers is not present in the 
cluster with lower cognitive demands (see Table 3). With 
regard to the age distribution, the significant difference 
between the clusters can be attributed exclusively to the high 
proportion of trainees in the cluster with lower cognitive 
demands.

Descriptive analyses

Descriptive statistics and intercorrelations of all vari-
ables are presented in Table 1. In general, mean values 
for autonomy and its facets are at a medium (decision and 

design latitude, overall autonomy) to higher level (activ-
ity latitude).

The intercorrelations within the working conditions show 
that higher demands are also associated with higher lati-
tudes. The intercorrelations within the health outcomes show 
the expected correlations; for example, higher exhaustion 
is associated with lower workability and lower well-being.

Correlations between working conditions and health out-
comes show that autonomy, with the exception of cognitive 
irritation, has the expected associations with positive and 
negative health aspects, e.g. higher autonomy is associated 
with lower anxiety and higher workability.

Table 2  Characteristics of the Cluster “cognitive demands”

Cluster “cognitive demands” Mental demands Skill variety Complexity Information processing Problem-solving Knowledge demands
M ± SD M ± SD M ± SD M ± SD M ± SD M ± SD

Low/medium 2.71 ± 0.62 2.84 ± 0.61 3.13 ± 0.76 3.17 ± 0.67 2.21 ± 0.72 3.03 ± 0.83
High 4.15 ± 0.61 4.07 ± 0.60 4.06 ± 0.61 4.15 ± 0.57 3.54 ± 0.73 4.05 ± 0.69
Predictor importance 1.0 0.83 0.47 0.59 0.70 0.46

Fig. 1  Boxplots of value 
distributions in the general 
sample (median, 25th and 75th 
quantile), the low/medium 
cognitive demands group (upper 
dark grey line) and the high 
cognitive demands group (lower 
light grey line)
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Results of regression analyses

A total of six moderated hierarchical multiple regressions 
were conducted to test for nonlinear relationships of auton-
omy and high cognitive demands on emotional exhaustion, 
cynicism, cognitive irritation, anxiety, well-being, and work-
ability. The results of the hierarchical moderated regression 
analysis of autonomy are presented in the Tables 4, 5, 6, 7, 8, 
9. The results of the regression analyses with the autonomy 
facets activity, design and decision latitude can be found in 
the appendix.

Overall, the models explain only a little of the variance 
in the sample. No consistently significant effects are found 
for the health variables. Anxiety is the health outcome that 
is most strongly associated with the modeled relations. For 
none of the health outcomes moderating effects of cognitive 
demands were found. The results in more detail:

Autonomy and health outcomes

In the first step, the control variable age was tested. It is only 
for cognitive irritation and thus the first model significant 
((β = 0.174, p < 0.05; F (1,186 = 5.840, p < 0.05). The older 
the employees are, the higher the reported cognitive irrita-
tion (see Table 7).

The linear effects of autonomy and cognitive demands 
as well as the linear interaction term were included in 
the second step. This second model is significant for 
all surveyed health parameters: emotional exhaustion 

(F (3,183) = 3.685, p < 0.01) (see Table 4), cynicism (F 
(3,182) = 2.425, p < 0.05) (see Table 5), and anxiety (F 
(3,182) = 5. 773, p < 0.001) (see Table 6), cognitive irritation 
(F (3,183) = 4.243, p < 0.01) (see Table 7), workability (F 
(3,183) = 4.705, p < 0.001) (see Table 8), and well-being (F 
(3,182) = 4.508, p < 0.01) (see Table 9). Cognitive demands 
as well as the interaction between cognitive demands and 
autonomy have no significant effect on any of the examined 
health variables. Linear associations of autonomy are found 
for cynicism (β = − 0.252, p < 0.05); that is, with increasing 
autonomy, cynicism decreases. Workability (β = − 0.333, 
p < 0.01) and well-being (β = 0.291, p < 0.05) are higher with 
higher autonomy.

Squared terms were included in the third step. The model 
was significant for cognitive irritation (F (2,181) = 4.423, 
p < 0.001), but no single variables were identified to account 
for the effect (see Table 7).

In the last step, the cubic terms were included. The 
fourth models were significant for emotional exhaustion 
(F  (1,180) = 3.528, p < 0.001) (see Table  4), cynicism 
(F  (1,179) = 3.331, p < 0.01) (see Table  5) and anxiety 
(F  (1,179) = 4.402, p < 0.001) (see Table  6). The cubic 
autonomy term shows significant regression weights for 
emotional exhaustion (β = − 8.521, p < 0.05), cynicism 
(β = − 10.932, p < 0.01), and anxiety (β = − 6.942, p < 0.05).

Table 3  Cognitive demands 
cluster and sample descriptives

“High cognitive 
demands” (n = 132)

“Low/medium cogni-
tive demands” (n = 59)

Chi-square test

Sex
 Male 93 (70.5%) 22 (37.3%) p < .001
 Female 37 (28.0%) 35 (59.3%)
 Missing 2 (1.5%) 2 (3.4%)

Job description
 Semiskilled/assisting 14 (10.6%) 23 (39.0%) p < .001
 Qualified work 73 (55.3%) 29 (49.2%)
 Work with specialist responsibility 35 (26.5%) 2 (3.4%)
 Work with extensive management 

responsibilities and decision-making 
powers

7 (5.3%) 0 (0.0%)

 Missing 3 (2,8%) 5 (8.5%)
Age
 < 25 10 (7.6%) 10 (17.0%) p < .001
 26–45 61 (46.2%) 22 (37.3%)
 46–70 60 (45.5%) 25 (42.4%)
 Missing 1 (0.8%) 2 (3.4%)



693International Archives of Occupational and Environmental Health (2023) 96:685–714 

1 3

Ta
bl

e 
4 

 H
ie

ra
rc

hi
ca

l m
od

er
at

ed
 re

gr
es

si
on

 a
na

ly
se

s p
re

di
ct

in
g 

em
ot

io
na

l e
xh

au
sti

on

 +
 p-

W
er

t ≤
 .1

0 
*p

-W
er

t ≤
 .0

5,
 *

*p
-W

er
t ≤

 .0
1,

 *
**

p-
W

er
t ≤

 .0
01

 C
og

ni
tiv

e 
D

em
an

ds
 =

 C
lu

ste
r o

f p
ar

tic
ip

an
ts

 w
ith

 h
ig

h 
(1

) a
nd

 lo
w

er
/m

ed
iu

m
 (0

) c
og

ni
tiv

e 
de

m
an

ds

St
ep

 1
 (c

on
tro

l v
ar

ia
bl

es
)

St
ep

 2
 (l

in
ea

r e
ffe

ct
s)

St
ep

 3
 (q

ua
dr

at
ic

 e
ffe

ct
s)

St
ep

 4
 (c

ub
ic

 e
ffe

ct
s)

B
SE

β
B

SE
β

B
SE

β
B

SE
β

C
on

tro
l v

ar
ia

bl
e 

(s
te

p 
1)

 A
ge

0.
00

6
0.

00
7

0.
06

4
0.

00
6

0.
00

7
0.

06
8

0.
00

7
0.

00
7

0.
07

0
0.

00
6

0.
00

7
0.

06
7

M
ai

n 
eff

ec
ts

 a
nd

 li
ne

ar
 tw

o-
w

ay
 in

te
r-

ac
tio

n 
(s

te
p 

2)
 A

ut
on

om
y

−
 0

.3
42

0.
18

3
−

 0
.2

29
 +

 
−

 1
.9

05
1.

14
0

−
 1

.2
74

 +
 

−
 1

1.
22

6
3.

86
5

−
 7

.5
07

**
 C

og
ni

tiv
e 

de
m

an
ds

0.
85

9
0.

76
8

0.
33

3
1.

03
8

2.
81

5
0.

40
2

7.
42

9
3.

75
8

2.
88

1*
 A

ut
on

om
y 

* 
co

gn
iti

ve
 d

em
an

ds
−

 0
.1

13
0.

23
8

−
 0

.1
64

0.
11

7
1.

72
9

0.
17

0
−

 3
.7

56
2.

29
4

−
 5

.4
50

Q
ua

dr
at

ic
 tw

o-
w

ay
 in

te
ra

ct
io

n 
(s

te
p 

3)
  A

ut
on

om
y2

0.
26

4
0.

19
0

1.
16

9
3.

53
9

1.
31

3
15

.7
03

**
  A

ut
on

om
y2  *

 c
og

ni
tiv

e 
de

m
an

ds
−

 0
.0

78
0.

26
2

−
 0

.4
72

0.
48

4
0.

34
1

2.
93

9
C

ub
ic

 tw
o-

w
ay

 in
te

ra
ct

io
n 

(s
te

p 
4)

  A
ut

on
om

y3
−

 0
.3

61
0.

14
3

−
 8

.5
21

*
  A

ut
on

om
y3  *

 c
og

ni
tiv

e 
de

m
an

ds
R2

0.
00

4
0.

07
5

0.
09

0
0.

12
1

∆
R

0.
00

4
0.

07
1*

*
0.

01
5

0.
03

1*
F 

(d
f)

0.
75

3 
(1

,1
86

)
3.

68
5*

* 
(3

,1
83

)
2.

96
9*

* 
(2

,1
81

)
3.

52
8*

**
 (1

,1
80

)



694 International Archives of Occupational and Environmental Health (2023) 96:685–714

1 3

Ta
bl

e 
5 

 H
ie

ra
rc

hi
ca

l m
od

er
at

ed
 re

gr
es

si
on

 a
na

ly
se

s p
re

di
ct

in
g 

cy
ni

ci
sm

 +
 p-

W
er

t ≤
 .1

0 
*p

-W
er

t ≤
 .0

5,
 *

*p
-W

er
t ≤

 .0
1,

 *
**

p-
W

er
t ≤

 .0
01

. C
og

ni
tiv

e 
D

em
an

ds
 =

 C
lu

ste
r o

f p
ar

tic
ip

an
ts

 w
ith

 h
ig

h 
(1

) a
nd

 lo
w

er
/m

ed
iu

m
 (0

) c
og

ni
tiv

e 
de

m
an

ds

St
ep

 1
 (c

on
tro

l v
ar

ia
bl

es
)

St
ep

 2
 (l

in
ea

r e
ffe

ct
s)

St
ep

 3
 (q

ua
dr

at
ic

 e
ffe

ct
s)

St
ep

 4
 (c

ub
ic

 e
ffe

ct
s)

B
SE

β
B

SE
β

B
SE

β
B

SE
β

C
on

tro
l v

ar
ia

bl
e 

(s
te

p 
1)

 A
ge

−
 0

.0
08

0.
00

7
−

 0
.0

83
−

 0
.0

07
0.

00
7

−
 0

.0
77

−
 0

.0
07

0.
00

7
−

 0
.0

78
−

 0
.0

08
0.

00
7

−
 0

.0
81

M
ai

n 
eff

ec
ts

 a
nd

 li
ne

ar
 tw

o-
w

ay
 in

te
r-

ac
tio

n 
(s

te
p 

2)
 A

ut
on

om
y

−
 0

.3
81

0.
18

8
−

 0
.2

52
*

−
 2

.2
39

1.
17

9
−

 1
.4

80
 +

 
−

 1
4.

35
7

3.
93

8
−

 9
.4

90
**

*
 C

og
ni

tiv
e 

D
em

an
ds

0.
02

7
0.

78
8

0.
01

0
−

 2
.0

24
2.

89
6

−
 0

.7
72

6.
52

4
3.

82
0

2.
38

5
 A

ut
on

om
y 

* 
C

og
ni

tiv
e 

D
em

an
ds

0.
06

1
0.

24
4

0.
08

7
1.

64
5

1.
78

1
2.

34
9

−
 3

.3
68

2.
33

3
−

 4
.8

09
Q

ua
dr

at
ic

 tw
o-

w
ay

 in
te

ra
ct

io
n 

(s
te

p 
3)

  A
ut

on
om

y2
0.

31
3

0.
19

6
1.

37
3

4.
56

9
1.

33
6

20
.0

33
**

*
  A

ut
on

om
y2  *

 C
og

ni
tiv

e 
D

em
an

ds
−

 0
.2

75
0.

27
0

−
 1

.6
45

0.
45

2
0.

34
7

2.
70

2
C

ub
ic

 tw
o-

w
ay

 in
te

ra
ct

io
n 

(s
te

p 
4)

  A
ut

on
om

y3
−

 0
.4

68
0.

14
6

−
 1

0.
93

2*
*

  A
ut

on
om

y3  *
 c

og
ni

tiv
e 

de
m

an
ds

R2
0.

00
7

0.
05

1
0.

06
4

0.
11

5
∆

R
0.

00
7

0.
04

4*
0.

01
3

0.
05

1*
*

F 
(d

f)
1.

28
7 

(1
,1

85
)

2.
42

5*
 (3

,1
82

)
2.

05
4 +

 (2
,1

80
)

3.
33

1*
* 

(1
,1

79
)



695International Archives of Occupational and Environmental Health (2023) 96:685–714 

1 3

Ta
bl

e 
6 

 H
ie

ra
rc

hi
ca

l m
od

er
at

ed
 re

gr
es

si
on

 a
na

ly
se

s p
re

di
ct

in
g 

an
xi

et
y

 +
 p-

W
er

t ≤
 .1

0 
*p

-W
er

t ≤
 .0

5,
 *

*p
-W

er
t ≤

 .0
1,

 *
**

p-
W

er
t ≤

 .0
01

. C
og

ni
tiv

e 
D

em
an

ds
 =

 C
lu

ste
r o

f p
ar

tic
ip

an
ts

 w
ith

 h
ig

h 
(1

) a
nd

 lo
w

er
/m

ed
iu

m
 (0

) c
og

ni
tiv

e 
de

m
an

ds

St
ep

 1
 (c

on
tro

l v
ar

ia
bl

es
)

St
ep

 2
 (l

in
ea

r e
ffe

ct
s)

St
ep

 3
 (q

ua
dr

at
ic

 e
ffe

ct
s)

St
ep

 4
 (c

ub
ic

 e
ffe

ct
s)

B
SE

β
B

SE
β

B
SE

β
B

SE
β

C
on

tro
l v

ar
ia

bl
e 

(s
te

p 
1)

 A
ge

−
 0

.0
05

0.
00

7
−

 0
.0

55
−

 0
.0

03
0.

00
6

−
 0

.0
35

−
 0

.0
03

0.
00

6
−

 0
.0

32
−

 0
.0

03
0.

00
6

−
 0

.0
34

M
ai

n 
eff

ec
ts

 a
nd

 li
ne

ar
 tw

o-
w

ay
 in

te
r-

ac
tio

n 
(s

te
p 

2)
 A

ut
on

om
y

−
 0

.2
65

0.
17

1
−

 0
.1

86
0.

42
3

1.
06

3
0.

29
8

−
 6

.7
87

3.
62

5
−

 4
.7

81
 +

 
 C

og
ni

tiv
e 

de
m

an
ds

0.
61

6
0.

71
6

0.
25

1
4.

77
4

2.
62

7
1.

95
8 +

 
9.

72
4

3.
52

8
3.

96
7*

*
 A

ut
on

om
y 

* 
co

gn
iti

ve
 d

em
an

ds
−

 0
.2

48
0.

22
2

−
 0

.3
79

−
 2

.7
99

1.
61

4
−

 4
.2

74
 +

 
−

 5
.7

99
2.

15
4

−
 8

.8
56

**
Q

ua
dr

at
ic

 tw
o-

w
ay

 in
te

ra
ct

io
n 

(s
te

p 
3)

  A
ut

on
om

y2
−

 0
.1

16
0.

17
7

−
 0

.5
42

2.
41

8
1.

23
2

11
.3

00
 +

 
  A

ut
on

om
y2  *

 c
og

ni
tiv

e 
de

m
an

ds
0.

37
6

0.
24

4
2.

40
1

0.
81

1
0.

32
0

5.
18

3*
C

ub
ic

 tw
o-

w
ay

 in
te

ra
ct

io
n 

(s
te

p 
4)

  A
ut

on
om

y3
−

 0
.2

79
0.

13
4

−
 6

.9
42

*
  A

ut
on

om
y3  *

 c
og

ni
tiv

e 
de

m
an

ds
R2

0.
00

3
0.

11
3

0.
12

6
0.

14
7

∆
R

0.
00

3
0.

11
0*

**
0.

01
4

0.
02

1*
F 

(d
f)

0.
55

6 
(1

,1
85

)
5.

77
3*

**
 (3

,1
82

)
4.

33
6*

**
 (2

,1
80

)
4.

40
2*

**
 (1

,1
79

)



696 International Archives of Occupational and Environmental Health (2023) 96:685–714

1 3

Ta
bl

e 
7 

 H
ie

ra
rc

hi
ca

l m
od

er
at

ed
 re

gr
es

si
on

 a
na

ly
se

s p
re

di
ct

in
g 

co
gn

iti
ve

 ir
rit

at
io

n

 +
 p-

W
er

t ≤
 .1

0,
 *

p-
W

er
t ≤

 .0
5,

 *
*p

-W
er

t ≤
 .0

1,
 *

**
p-

W
er

t ≤
 .0

01
. C

og
ni

tiv
e 

D
em

an
ds

 =
 C

lu
ste

r o
f p

ar
tic

ip
an

ts
 w

ith
 h

ig
h 

(1
) a

nd
 lo

w
er

/m
ed

iu
m

 (0
) c

og
ni

tiv
e 

de
m

an
ds

St
ep

 1
 (c

on
tro

l v
ar

ia
bl

es
)

St
ep

 2
 (l

in
ea

r e
ffe

ct
s)

St
ep

 3
 (q

ua
dr

at
ic

 e
ffe

ct
s)

St
ep

 4
 (c

ub
ic

 e
ffe

ct
s)

B
SE

β
B

SE
β

B
SE

β
B

SE
β

C
on

tro
l v

ar
ia

bl
e 

(s
te

p 
1)

 A
ge

0.
02

2
0.

00
9

0.
17

4*
0.

02
1

0.
00

9
0.

16
9*

0.
02

2
0.

00
9

0.
17

3*
0.

02
1

0.
00

9
0.

17
2*

M
ai

n 
eff

ec
ts

 a
nd

 li
ne

ar
 tw

o-
w

ay
 in

te
r-

ac
tio

n 
(s

te
p 

2)
 A

ut
on

om
y

−
 0

.3
41

0.
24

1
−

 0
.1

72
−

 1
.9

32
1.

48
0

−
 0

.9
75

−
 1

0.
33

2
5.

06
0

−
 5

.2
12

*
 C

og
ni

tiv
e 

de
m

an
ds

0.
65

9
1.

01
2

0.
19

3
6.

55
4

3.
65

2
1.

91
7 +

 
12

.3
14

4.
92

1
3.

60
2*

 A
ut

on
om

y 
* 

co
gn

iti
ve

 d
em

an
ds

0.
06

2
0.

31
3

0.
06

8
−

 3
.0

05
2.

24
3

−
 3

.2
89

−
 6

.4
96

3.
00

4
−

 7
.1

10
*

Q
ua

dr
at

ic
 tw

o-
w

ay
 in

te
ra

ct
io

n 
(s

te
p 

3)
  A

ut
on

om
y2

0.
26

8
0.

24
6

0.
89

8
3.

22
1

1.
71

9
10

.7
78

 +
 

  A
ut

on
om

y2  *
 c

og
ni

tiv
e 

de
m

an
ds

0.
38

1
0.

33
9

1.
74

5
0.

88
8

0.
44

6
4.

06
3*

C
ub

ic
 tw

o-
w

ay
 in

te
ra

ct
io

n 
(s

te
p 

4)
  A

ut
on

om
y3

−
 0

.3
25

0.
18

7
−

 5
.7

92
 +

 
  A

ut
on

om
y3  *

 c
og

ni
tiv

e 
de

m
an

ds
R2

0.
03

0
0.

08
5

0.
12

8
0.

14
2

∆
R

0.
03

0*
0.

05
4*

0.
04

3*
0.

01
4 +

 
F 

(d
f)

5.
84

0*
 (1

,1
86

)
4.

24
3*

* 
(3

,1
83

)
4.

42
3*

**
 (2

,1
81

)
4.

26
3*

**
 (1

,1
80

)



697International Archives of Occupational and Environmental Health (2023) 96:685–714 

1 3

Ta
bl

e 
8 

 H
ie

ra
rc

hi
ca

l m
od

er
at

ed
 re

gr
es

si
on

 a
na

ly
se

s p
re

di
ct

in
g 

w
or

ka
bi

lit
y 

in
de

x

 +
 p-

W
er

t ≤
 .1

0 
*p

-W
er

t ≤
 .0

5,
 *

*p
-W

er
t ≤

 .0
1,

 *
**

p-
W

er
t ≤

 .0
01

. C
og

ni
tiv

e 
D

em
an

ds
 =

 C
lu

ste
r o

f p
ar

tic
ip

an
ts

 w
ith

 h
ig

h 
(1

) a
nd

 lo
w

er
/m

ed
iu

m
 (0

) c
og

ni
tiv

e 
de

m
an

ds

St
ep

 1
 (c

on
tro

l v
ar

ia
bl

es
)

St
ep

 2
 (l

in
ea

r e
ffe

ct
s)

St
ep

 3
 (q

ua
dr

at
ic

 e
ffe

ct
s)

St
ep

 4
 (c

ub
ic

 e
ffe

ct
s)

B
SE

β
B

SE
β

B
SE

β
B

SE
β

C
on

tro
l v

ar
ia

bl
e 

(s
te

p 
1)

 A
ge

−
 0

.0
02

0.
00

4
−

 0
.0

36
−

 0
.0

03
0.

00
4

−
 0

.0
48

−
 0

.0
03

0.
00

4
−

 0
.0

49
−

 0
.0

03
0.

00
4

−
 0

.0
48

M
ai

n 
eff

ec
ts

 a
nd

 li
ne

ar
 tw

o-
w

ay
 in

te
r-

ac
tio

n 
(s

te
p 

2)
A

ut
on

om
y

0.
27

9
0.

10
1

0.
33

3*
*

0.
74

4
0.

63
6

0.
88

8
2.

79
0

2.
18

7
3.

33
0

 C
og

ni
tiv

e 
de

m
an

ds
−

 0
.0

13
0.

42
6

−
 0

.0
09

−
 0

.0
82

1.
57

0
−

 0
.0

57
−

 1
.4

85
2.

12
7

−
 1

.0
28

 A
ut

on
om

y 
* 

co
gn

iti
ve

 d
em

an
ds

−
 0

.0
18

0.
13

2
−

 0
.0

48
−

 0
.0

78
0.

96
4

−
 0

.2
02

0.
77

2
1.

29
9

2.
00

0
Q

ua
dr

at
ic

 tw
o-

w
ay

 in
te

ra
ct

io
n 

(s
te

p 
3)

  A
ut

on
om

y2
−

 0
.0

78
0.

10
6

−
 0

.6
21

−
 0

.7
97

0.
74

3
−

 6
.3

15
  A

ut
on

om
y2  *

 c
og

ni
tiv

e 
de

m
an

ds
0.

02
2

0.
14

6
0.

23
7

−
 0

.1
01

0.
19

3
−

 1
.0

99
C

ub
ic

 tw
o-

w
ay

 in
te

ra
ct

io
n 

(s
te

p 
4)

  A
ut

on
om

y3
0.

07
9

0.
08

1
3.

33
9

  A
ut

on
om

y3  *
 c

og
ni

tiv
e 

de
m

an
ds

R2
0.

00
1

0.
09

3
0.

09
8

0.
10

2
∆

R
0.

00
1

0.
09

2*
**

0.
00

4
0.

00
5

F 
(d

f)
0.

24
2 

(1
,1

86
)

4.
70

5*
**

 (3
,1

83
)

3.
26

1*
* 

(2
,1

81
)

2.
93

1*
* 

(1
,1

80
)



698 International Archives of Occupational and Environmental Health (2023) 96:685–714

1 3

Ta
bl

e 
9 

 H
ie

ra
rc

hi
ca

l m
od

er
at

ed
 re

gr
es

si
on

 a
na

ly
se

s p
re

di
ct

in
g 

w
el

l-b
ei

ng

 +
 p-

W
er

t ≤
 .1

0 
*p

-W
er

t ≤
 .0

5,
 *

*p
-W

er
t ≤

 .0
1,

 *
**

p-
W

er
t ≤

 .0
01

. C
og

ni
tiv

e 
D

em
an

ds
 =

 C
lu

ste
r o

f p
ar

tic
ip

an
ts

 w
ith

 h
ig

h 
(1

) a
nd

 lo
w

er
/m

ed
iu

m
 (0

) c
og

ni
tiv

e 
de

m
an

ds

St
ep

 1
 (c

on
tro

l v
ar

ia
bl

es
)

St
ep

 2
 (l

in
ea

r e
ffe

ct
s)

St
ep

 3
 (q

ua
dr

at
ic

 e
ffe

ct
s)

St
ep

 4
 (c

ub
ic

 e
ffe

ct
s)

B
SE

β
B

SE
β

B
SE

β
B

SE
β

C
on

tro
l v

ar
ia

bl
e 

(s
te

p 
1)

 A
ge

0.
01

2
0.

00
7

0.
13

6 +
 

0.
01

1
0.

00
6

0.
12

3 +
 

0.
01

1
0.

00
6

0.
12

2 +
 

0.
01

1
0.

00
6

0.
12

3 +
 

M
ai

n 
eff

ec
ts

 a
nd

 li
ne

ar
 tw

o-
w

ay
 in

te
r-

ac
tio

n 
(s

te
p 

2)
 A

ut
on

om
y

0.
41

8
0.

17
5

0.
29

1*
−

 0
.3

73
1.

09
5

−
 0

.2
59

4.
40

4
3.

75
8

3.
06

5
 C

og
ni

tiv
e 

de
m

an
ds

0.
43

0
0.

73
4

0.
17

3
−

 2
.3

91
2.

70
5

−
 0

.9
64

−
 5

.6
70

3.
65

7
−

 2
.2

86
 A

ut
on

om
y 

* 
co

gn
iti

ve
 d

em
an

ds
−

 0
.1

06
0.

22
7

−
 0

.1
60

1.
69

3
1.

66
1

2.
55

5
3.

68
1

2.
23

3
5.

55
4

Q
ua

dr
at

ic
 tw

o-
w

ay
 in

te
ra

ct
io

n 
(s

te
p 

3)
  A

ut
on

om
y2

0.
13

3
0.

18
2

0.
61

5
−

 1
.5

46
1.

27
7

−
 7

.1
37

  A
ut

on
om

y2  *
 c

og
ni

tiv
−

 0
.2

74
0.

25
1

−
 1

.7
30

−
 0

.5
62

0.
33

2
−

 3
.5

51
C

ub
ic

 tw
o-

w
ay

 in
te

ra
ct

io
n 

(s
te

p 
4)

  A
ut

on
om

y3
0.

18
5

0.
13

9
4.

54
4

  A
ut

on
om

y3  *
 c

og
ni

tiv
e 

de
m

an
ds

R2
0.

01
8

0.
09

0
0.

09
6

0.
10

5
∆

R
0.

01
8+

 
0.

07
2*

*
0.

00
6

0.
00

9
F 

(d
f)

3.
48

4+
 (1

,1
85

)
4.

50
8*

* 
(3

,1
82

)
3.

19
1*

* 
(2

,1
80

)
2.

99
9*

* 
(1

,1
79

)



699International Archives of Occupational and Environmental Health (2023) 96:685–714 

1 3

Facets of autonomy and health outcomes

Activity latitude

Using activity latitude as an independent variable, there 
were neither significant regression weights nor significant 
models for the health outcomes emotional exhaustion, cyni-
cism, and well-being.

The first model is significant for cognitive irritation (F 
(1,186) = 5.840, p < 0.05) (see Appendix Table 13). The 
relation to the control variable age is significant (β = 0.174, 
p < 0.05).

Linear effects with activity latitude were only found for 
workability (β = 0.310, p < 0.01) (see Appendix Table 14). 
Quadratic effects were not found for any of the health out-
comes. Cubic effects of activity latitude are only found for 
anxiety (β = − 8.525, p < 0.05). This fourth model is signifi-
cant (F (1,179) = 2.819, p < 0.01) (see Appendix Table 12).

Design latitude

When design latitude is used as the independent vari-
able, neither significant models nor significant regression 
weights are found for the outcomes emotional exhaustion, 
cynicism, workability, and cognitive irritation. In addition to 
the effect of the control variable age on cognitive irritation, 
linear effects with design latitude are only found for well-
being (β = 0.334, p < 0.01); this second model is significant 
(F (3,182) = 5.217; p < 0.001) (see Appendix Table 21).

Analogous to activity latitude, there are no significant 
quadratic effects. Cubic effects with design latitude and the 
entire fourth model are significant for anxiety (β = − 5.277, 
p < 0.05; F  (1,179) = 3.698; p < 0.001) (see Appendix 
Table 18).

Decision latitude

Using decision latitude as an independent variable, no sig-
nificant models or regression weights are found for cynicism 
and well-being.

Linear effects with decision latitude and significant sec-
ond models are found for emotional exhaustion (β = − 0.283, 
p < 0.05; (F  (3,183) = 3.449; p < 0.05) (see Appendix 
Table 22), anxiety (β = − 0.276, p < 0.05; F (3,182) = 5.786; 
p < 0.001) (see Appendix Table  24), and workability 
(β = 0.356; p < 0.01; F  (3,183) = 3.023; p < 0.05) (see 
Appendix Table 26).

Beyond that, however, neither quadratic nor cubic effects 
of decision latitude can be found between decision latitude 
and health outcomes.

Discussion

The present study investigated whether the level of task-
related cognitive demands moderates the influence of auton-
omy on employees' health. Autonomy was examined both as 
an overall construct and in its three dimensions of latitude to 
act, design, and decide. Task-related cognitive demands were 
operationalized with two clusters consisting of knowledge 
and mental demands as well as skill variety, information 
processing, problem solving, and complexity.

Our first hypothesis, a positive linear relationship between 
autonomy and various health outcomes such as emotional 
exhaustion, was confirmed, following the findings of many 
other studies (e.g., Van Rysselveldt et al., 2011). This result 
is evident in both the results of our correlation analysis and 
those of our regression analyses. Workability and well-being 
were the only two health outcomes to show purely linear cor-
relations. Our data show that an increase in autonomy and 
its facets is consistent with an increase in workability and 
well-being. Workability is surveyed in the context of other 
work demands, health status, and employee resources and 
thus also covers the individual prerequisites for performance 
(Ilmarinen 2007). The findings on well-being mirror those 
of other studies in this context (e.g., Cheung et al. 2015).

We found no evidence for our second hypothesis, that 
the level of task-related cognitive demands moderates any 
positive effect found. It is true that our analysis with hier-
archical moderated regression analyses showed curvilinear 
(cubic) effects of autonomy on individual health outcomes. 
However, the effects and trajectories found were similar to 
those of other studies (e.g., Stiglbauer 2017), and we did 
not detect moderation by the level of task-related cognitive 
demands in any model. Additionally, no significant main 
effects were found for task-related cognitive demands.

For employees with high task-related cognitive 
demands, we expected nonlinear relationships with auton-
omy and health. What was surprising for us was that indi-
cations of a nonlinear relationship were also found for low 
and medium cognitive demands. Our assumption that high 
task-related cognitive demands act as a kind of reinforcer 
"on top" and reverse a positive effect of autonomy must 
therefore be rejected. One reason for this could be that 
other mechanisms of impact are present when non-linear 
relationships emerge even without complementary task-
related cognitive demands. To understand these results, 
Karasek's definition of job control can be used. In the pre-
sent study, various groups of people with different skills 
and education were examined. Crucial for the effect of job 
control is the match of decision latitude and intellectual 
discretion (Karasek 1979).
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Our third hypothesis was confirmed to the extent that we 
had divergent results for the individual facets. Overall, how-
ever, we did not find any moderating influence of task-related 
cognitive requirements. An increase in decision-making lati-
tude consistently showed an increase in health. Especially 
the assumption that decision latitude with the potentially 
highest task-related cognitive demands would lead to a 
tendency to overstrain and health impairment could not be 
confirmed. Decision-making latitude offers employees wide-
ranging opportunities, as they can set their own tasks and 
task objectives. Again, a reference to Karasek (1979) shows 
that the match between decision authority and skill level is 
essential. Such a fit significantly reduces the possibility of 
overdemanding freedom.

The facet of design latitude describes, that when perform-
ing activities, employees can both contribute and develop 
their own ideas as well as implement them. Contrary to our 
expectation, we found nonlinear associations with health 
outcomes for this facet. For instance, emotional exhaus-
tion, cynicism and cognitive irritation as well as anxiety are 
health outcomes that do not necessarily improve with more 
design latitude. A great deal of design latitude can be associ-
ated with risk and disrupts routine processes (Dewett 2006; 
Zhou and Hoever 2014). A structural lack of regulations and 
guidelines makes designing mandatory and thus entails an 
expanded effort in the form of structuring and planning (Bre-
dehöft et al. 2015). This can add up to increased demands for 
self-organization and many new work requirements (Allvin 
et al. 2011; Höge 2011; Sichler 2006; Kubicek et al. 2014), 
which are then reflected in the nonlinear effects on health 
parameters.

In addition to the reasons for our findings already pre-
sented, there is a possible more general reason that is par-
ticularly suitable to explain the more or less consistent cur-
vilinear and missing moderator effects. The general level of 
reported task-related cognitive demands in the sample is, in 
line with other research on cognitive demands in the modern 
world of work (Meyer and Hünefeld 2018), mostly aver-
age to high (see Fig. 1). Although the differences between 
the used moderator groups is quite clear, it could be that 
the assumed mechanism of overtaxed cognition already 
starts far below the applied threshold. Accordingly, both 
groups studied would be subject to it. This could explain 
the curvilinear correlations without moderation. Since we 
wanted to make overarching statements about the relation-
ship between autonomy and task-related cognitive demands, 
we broadly defined the health outcomes, and differential 
findings emerged in the various domains. For workability 
and well-being, there was a linear increase with increas-
ing autonomy. Emotional exhaustion and cynicism, on the 
other hand, did not necessarily decrease with increasing 
autonomy. These types of results confirm the approach we 
have taken to analyze a wide range of health outcomes. It 

becomes clear that positive and negative outcomes are to be 
evaluated differently. Positive outcomes show positive cor-
relations with autonomy, that is, a strengthening of health, 
but this is not the same as a decrease in negative outcomes, 
that is, an improvement in health impairment.

In the case of cognitive irritation and anxiety, tendencies 
for quadratic and cubic effects of design and activity latitude 
were found. One explanation could be that employees lack 
the skills or knowledge to be able to use the latitude (Sichler 
2006), and this lack leads to poorer mental health. It is also 
possible that there is a lack of a structured framework, for 
example, in the form of organizational conditions or social 
support, in which they can meet the demands (Dettmers and 
Bredehöft, 2020; Egan et al. 2007). If employees themselves 
have to make new decisions about structures, procedures, 
and processes, this can lead to excessive demands (Egan 
et al. 2007). High autonomy in the form of shifting entrepre-
neurial responsibility to the employees themselves requires 
a psychologically demanding form of self-organization and 
self-optimization (Niehaus 2012; Sparks et al. 2001), which 
can result in cognitive irritation (Dettmers and Bredehöft 
2020). The negative consequences of this are especially 
noticeable when mistakes happen or wrong decisions are 
made (Lehner et al. 2013). In this context, anxiety is an 
important health outcome that has received too little atten-
tion so far. Fear of being wrong or making the wrong deci-
sion is highly relevant in the subjectification and self-optimi-
zation tendencies prevalent in the new world of work. This 
corresponds exactly to the way the concept of autonomy is 
located in the individual by research and the world of work 
(for example, Sichler 2006; Moldaschl and Voß, 2002). This 
perception of autonomy as a requirement for the individual 
makes the use of health outcomes such as anxiety necessary.

Limitations

First of all, our study has a cross-sectional design, that is, we 
did not collect longitudinal data that would allow us to draw 
conclusions about developments over time. For the measure-
ment of the independent variable autonomy and the modera-
tor task-related cognitive demands this should not pose a 
problem as both come into effect at the same time. However, 
effects on health need some time to develop and a second 
measurement time would have been preferable. Neverthe-
less, due to the long duration of employment the participants 
reported in the same SME, it could be argued that at least 
part of developments are captured in the data. Moreover, our 
results are not based on objective data but on self-reports. 
Due to common method bias observed relationships could 
be inflated or deflated depending on the question whether 
correlation between methods is higher or lower than the 
observed correlation without common methods (Podsakoff 
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et al. 2003). Results show small to medium-sized correla-
tions between the variable groups in question (autonomy, 
task-related cognitive demands and health outcomes) so 
that inflation probability is rather low. In addition, exist-
ing quadratic or interaction effects are deflated by common 
method variance (Siemsen et al. 2010) making them harder 
to detect. Work characteristics as well as cognitive demands 
are objective environmental factors but need to be internally 
processed. Again, it is difficult to collect these variables 
using objective methods, such as workplace observation. 
The collection of physiological health parameters could have 
been an enrichment for our results.

By clustering the different aspects of task-related cogni-
tive demands, we succeeded in covering a broad range of 
possible influences and thus did not form an isolated mod-
erator. However, we cannot exclude the possibility that other 
influences or requirements are relevant. Another limitation 
may be the sample per se. On the one hand, the response rate 
is on the low side of average response rates in applied con-
texts (Anseel et al. 2010; Baruch and Holtom 2008; Weigold 
et al. 2019) driven by factors in the companies we could not 
change. Nevertheless, sample size is sufficient for the per-
formed analyses to find even small effects with a power of 
0.90 (G*Power, Faul et al. 2009). On the other hand, due to 
the different response rates in the participating companies, 
sample attrition cannot be excluded. Although we were able 
to include three different companies and different occupa-
tional groups, it is not possible to generalize the results due 
to the small sample. In addition, the clustering of employees 
into those with high cognitive demands and those with lower 
cognitive demands shows a strong bias toward male study 
participants. On the other hand, the large proportion of men 
in the group with high cognitive demands is related to the 
still widespread social reality that men are more likely to 
hold positions and jobs that make such demands.

Conclusions

Due to its positive effect on the health of employees, auton-
omy is an essential component of workplace design that 
promotes health and personality. In addition, this study 
illustrates that even well-known resources such as autonomy 
should always be considered in an organizational and social 
context.

Appendix

See Tables 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 
23, 24, 25, 26, 27. Ta
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