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Abstract

Background In the light of personnel shortage, the health care sector is facing the challenge to combine increasing
employees’ as well as patients'needs. The aim of this study was to investigate the association between working-time

autonomy and health-related (fatigue, psychosomatic complaints and work ability), as well as occupational outcomes
(job satisfaction and turnover intention) in a large sample of health care employees.

Method Based on data of the BauA-Working Time survey, a sample of n=1,093 employees working in the health
care sector was analysed. Outcomes were assessed by the German Fatigue Scale, the Work Ability-Index and single-
item measurements. Besides descriptive analyses, latent profile analysis (LPA) was used to determine clusters of
employees based on working-time autonomy. Subsequently, regression analyses have been conducted to examine
the association between autonomy clusters with health-related and occupational outcomes, controlling for
sociodemographic characteristics and employment status.

Results LPA revealed that a three-cluster model was most suitable: high autonomy (cluster 1), medium autonomy
(cluster 2) and low autonomy (cluster 3). The extracted profiles of working-time autonomy differed significantly in
terms of sociodemographic and occupational characteristics, but not in terms of average working hours per week or
monthly household income. The multivariate regression analysis revealed that being in the low-autonomy cluster was
associated with more psychosomatic health complaints (IRR: 1.427, p=0.008), lower work ability (OR 0.339, p<0.001),
as well as less job satisfaction (OR 0.216, p<0.001).

Discussion Overall, the analyses indicate that it is crucial to prospectively consider working-time autonomy as an
important factor of satisfaction, well-being and turnover intention in health care employees.
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Introduction

Importance of autonomy and flexibility- theoretical
considerations

The basic idea of the Job Demand-Control model [1] is
to derive work-related stress from the combination of
two dimensions of work content: the dimension of the
quantity and nature of demands on the employee and the
dimension of job control and workplace autonomy [2]. In
this context, so-called high strain jobs, characterized by
high demands and low levels ofautonomy, may contribute
to the development of stress and result in negative health
outcomes. Especially in the health care sector, employees
are highly confronted with mental demands, increasing
fatigue or emotional exhaustion [3]. At the same time,
the growing needs of an aging population as well as the
global shortage of health care professionals can be seen
as additional challenges and demands. According to the
Job-Demand-Control Model [1], control and autonomy
related to working time schedules may be related to well-
being and job satisfaction in health care professionals,
depending on the level of demand.

New work and working hour arrangements
In light of the establishing concepts of New Work [4],
self-determination and autonomy have been the focus of
recent studies. Among many different professions, per-
sonal and career needs have changed by shifting from
traditional labour orientation towards work-life balance
and changes in work-related values [5-7]. This is accom-
panied by innovative or flexible working time arrange-
ments such as 4-day-weeksfour-day workweek, remote
working, or being able to work flextime; however, recent
studies confirm that working-time flexibility is often
employer-oriented instead of employee-oriented [8, 9].
Autonomy and influence regarding working hour
arrangements have become more and more important
in explaining health complaints and dissatisfaction with
working conditions [10-13].

Empirical evidence of working time arrangements

In general, the duration and timing of work are important
as they determine the possibility of recovery from work.
However, if recovery does not take place or is insufficient,
stress reactions accumulate into chronic impairments
that are only partially reversible [14]. Previously, most
studies focused on the length (i.e. part-time vs. full-time,
overwork hours), as well as other dimensions such as shift
work, working at night or on weekends, and the number
of working days in a row. Since recovery may depend
on individuals as well as work-related factors, it may be
helpful for employees to be able to make their own deci-
sions regarding their working-time arrangements (i.e.,
when to take breaks or timing of holidays). Based on a
systematic literature review, another theoretical model
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has been suggested, which describes how working time
arrangements may be related to health and well-being
[15]. According to this model, factors directly related to
working time (e.g., shift length and rotation) and fac-
tors unrelated to working time (i.e., length of recov-
ery period, home life) may have synergistic effects on
physiological processes (i.e., circadian disorders), lead-
ing to short- and long-term health effects in employees.
Since working-time autonomy can affect both, work-
ing time and recovery phases, long-term health conse-
quences (i.e., psychosomatic complaints or fatigue) can
be assumed as a result of lacking autonomy with regard
to working time. So far, low working-time autonomy has
been associated with stress, poor health, and sleep dis-
turbances across different professions [16, 17]. Another
study found that time control reduced depressiveness in
a sample of older employees [18]. Regarding health care
professionals, being able to control the timing of breaks
(and therefore recovery) and autonomy regarding start-
ing and ending times have been linked to lower levels of
work-life conflict and fewer sleep difficulties [11]. How-
ever, no clear associations were found regarding fatigue
or perceived health. Interestingly, there is also evidence
that working-time autonomy may not always be benefi-
cial as autonomy may lead to employees being at risk for
excessively extending their working hours [19, 20].

The topic of “control and autonomy” with regard to
working hours is relatively new, especially in the health
care system due to strict structural standards and patient
needs that do not leave much room for self-determina-
tion and influence in the context of working hours. As
mentioned above, there is evidence that working hour
autonomy may be beneficial in terms of overall health
and job satisfaction, but there is also evidence that a cer-
tain amount of autonomy may rather lead to excessive
extension of working hours [20]. Moreover, different fac-
ets and degrees of working-time autonomy (such as tim-
ing of breaks or holidays or taking some days off) should
be considered to gain comprehensive insights [16, 20].

The first aim of the present study was to identify dif-
ferent types of profiles of working-time autonomy among
healthcare personnel using Latent Profile Analysis
(LPA). As a second aim, we examined how these differ-
ent profiles of working-time autonomy relate to impor-
tant health-related and occupational outcomes, such as
health complaints, fatigue, work ability, job satisfaction,
and turnover intention. These outcomes may not only
result in negative impacts on an individual level but may
also affect the health care system in the long term. So far,
there has been no study investigating the link between
working-time autonomy and health-related and occu-
pational outcomes in health care personnel. Investigat-
ing whether and how different degrees of autonomy may
differently impact factors, such as job satisfaction or
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turnover intention, may close this gap. Based on these
findings, working conditions may be altered in order to
reduce personnel shortage and improve patient care in a
variety of settings.

Method

Sample

The current study is based on data from the BAuA-Work-
ing Time Survey of the Federal Institute for Occupational
and Health (BAuA) in Germany. The BAuA-Working
Time Survey is a longitudinal study, including all employ-
ees with a minimum working time duration of at least ten
hours a week (paid work). For the purpose of this study,
we used factual anonymized data from the third wave,
which was conducted in 2019 (Scientific Use File of the
BAuA-Working Time Survey 2019, Version 2, [21]). Here,
n=10,540 employees took part in computer-assisted tele-
phone interviews [22—24].

Employees below the age of 70 were included in the
present study because individuals older than 70 were
grouped together into one age group with no specifica-
tion regarding the accurate age. Moreover and specifi-
cally in this study wave, participants working in health
care settings were included in the analysis based on the
following survey item: ,Do you work in: (i) home care;
(ii) hospital/rehabilitation facility; (iii) retirement home/
nursing home; (iv) day/night care center; (v) medical
practice/day hospital; (vi) other?” (for more details, see
Table A, supplementary file). The study sample included
employed as well as self-employed participants, because
being self-employed in health care may be associated
with restricted working hour autonomy or independence
(e.g., restricted opening hours for practices).

Information regarding sampling, interviewing, and
consent has been described in detail elsewhere [22, 23].
In the third wave, the overall sample includes target per-
sons from the previous waves (2015 and 2017) as well as a
refresher sample of around 3,000 people in order to com-
pensate for failures among the panel respondents and to
reflect changes in the population. The telephone sample
is based on a dual-frame approach and therefore relies
exclusively on randomly generated landline and mobile
phone numbers for the people surveyed for the first time.
Data collection was carried out using computer-assisted
telephone interviews (CATI). Participation in the BAuA
Working Time Survey was voluntary, and therefore, a
complete questionnaire acted as informed consent.

Measures and instruments

In order to investigate the association between differ-
ent dimensions of working-time autonomy and health-
related and occupational outcomes in health care
professionals, several instruments and items were used.
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Flexibility and autonomy of working time
Working-time autonomy was assessed with the following
five items:

1) How much control do you have over the beginning
or ending of your work day? (1 =very little control,
5=very much control)

2) How much control do you have over when to make a
break? (1 =very little control, 5=very much control)

3) I manage to take my family and private interests into
account when planning my working hours (1 =does
not apply at all, 5= fully applies).

4) How much control do you have over when to take
a vacation? (1 = very little control, 5= very much
control)

5) How much control do you have on taking a few
hours off from work? (1 =very little control, 5=very
much control)

Health-related and occupational outcomes

We considered five working and health-related outcomes.
First, fatigue was assessed using three items from the
German Fatigue Scale [25]. A higher mean score reflects
greater fatigue. One example item includes ,I often lack
energy’ (answering categories: 1=does not apply at all,
5=does fully apply, Cronbachs’ alpha: 0.78 ).

Second, participants were asked whether or not they
were concerned with a variety of health complaints dur-
ing the last 12 months (yes or no) [22]. These complaints
included lower back pain, neck pain, headaches, sleeping
difficulties at night, overall tiredness, gastro-intestinal
issues, hearing impairment or tinnitus, irritability and
tension, despondency, and physical and mental deple-
tion. The presence of a health complaint was coded as
“1” and summed up to a total score (i.e., the number of
complaints).

In addition, job satisfaction was surveyed using a single
item: ,How satisfied are you with your job in general?”
(1=very satisfied, 2=satisfied, 3=less satisfied, 4=not
satisfied) [26]. We further assessed turnover intentions
with the following item: ,I've been seriously considering
changing employers for the past 12 months* (answering
format: 1=does not apply at all, 5=does fully apply) [22].
Finally, work ability was assessed using one item from the
Work-Ability-Index [27]: ,,If you rate your best ever work
ability out of 10, how many points would you attribute
to your current work ability? “0” means that you are cur-
rently unable to work’.

Covariates

Apart from sociodemographic characteristics (e.g., age or
gender), occupational characteristics (e.g., employment
status or whether they work in an executive position)
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were part of this questionnaire. In addition, weekly work-
ing hours were assessed with the question, ,How many
hours do you actually work per week, on average in this
occupational activity, including regular overtime work,
extra work, emergency services, etc.?”.

Data analysis
Latent profile analysis (LPA) was conducted to uncover
distinct profiles of working-time autonomy among
participants based on the five items of flexibility and
autonomy of working time. LPA is a helpful strategy in
order to identify distinct responses to a set of continu-
ous items in work and organizational research [28, 29].
Compared to traditional, non-latent clustering, LPA has
several advantages in general and with respect to the cur-
rent study sample: (i) participants are grouped based on
their (shared) probability of belonging to a certain cluster
(estimated directly from the model); (ii) continuous and
categorical variables can be used; and (iii) profile descrip-
tions can be derived from sociodemographic characteris-
tics or other (here: occupational) covariates [30]. Several
indicators were used to determine the number of profiles
with the best fit: The model with the optimal number of
clusters has the lowest Bayesian information criterion
(BIC)/sample size adjusted Bayesian information crite-
rion (ssBIC) and the highest entropy, hence greater vari-
ability between the profiles, as well as the lowest Akaike
information criterion (AIC) and G? (deviance) [30-32].
Next, the distinct profiles obtained from the final LPA
model were compared descriptively in terms of their
sociodemographic and occupational characteristics,
the distribution of working-time autonomy, and regard-
ing the outcomes under investigation. Differences were
tested using Kruskal Wallis equality of populations rank
tests or Pearson’s Chi” test, when appropriate.

Table 1 Flexibility and autonomy regarding different
dimensions of working time, M (SD)

Cluster Clus- Clus-
1 ter2 ter3
Being able to influence when to start/end 4.14 312 1.37
work (SD: (SD: (SD:
(1=very little control; 5=very much control) ~ 1.41) 1.22) 079
Being able to take some hours off 4.79 324 1.56
(1=very little control; 5=very much control ~ (SD: (SD: (SD:
061) 0.90) 0.86)
Being able to influence timing of breaks 460 351 2.16
(1 =very little control; 5=very much control) ~ (SD: (SD: (SD:
0.93) 1.05)  1.30)
Being able to make allowance for private 434 3.77 3.09
matters (SD: (SD: (SD:
(1=does not apply at all; 5=does fully apply) 0.91) 0.79) 1.25)

Being able to control the timing of vacations ~ 4.58 386 335
(1=very little control; 5=very much control) ~ (SD: (SD: (SD:
0.84) 0.86) 1.26)

Note M=mean; SD=standard deviation
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Univariate and multivariate models were applied in
order to investigate the association between the different
working-time autonomy profiles and the outcome vari-
ables. Due to the distribution of the outcomes “fatigue”
and “psychosomatic health complaints,” generalized lin-
ear models (family: negative binominal, log-link func-
tion) were applied (reporting Incidence Rate Ratios and
95% confidence intervals). With regard to the outcomes
“job satisfaction,” “turnover intention,” and “workabil-
ity maximum likelihood estimation was performed
(reporting odds ratios and 95% confidence intervals).
All multivariate regression models were adjusted for
sociodemographic (age, gender, education, income,
childcare under the age of 18: yes/no) and occupational
covariates (working hours per week, occupational sta-
tus: employed/self-employed, shift work: yes/no, lead-
ing position: yes/no). Missing information regarding
the variables of interest was lower than 1% (apart from
income: 9.3%) and was handled by case-wise deletion in
the regression analyses. All data were weighed to be rep-
resentative of the German general population [22, 23].
The software program StataSE Version 16 has been used
for all data analyses. Statistical significance was defined
as p<0.05.

Results

Overall, the mean age of the study sample was 51 years,
and the majority (74.7%) was female and employed
(88.3%) rather than self-employed. The most common job
areas were hospital/rehabilitation facility (n=442), retire-
ment home/care home (#=287), and medical practice/
day hospital (n=277). Overall, 36.6% (1n=400) were work-
ing in shifts.

Table A (supplementary file) shows the results of the
LPA using the working-time autonomy measures, includ-
ing model fit indexes for n-cluster solutions. Based on the
Bayesian-Information-Criterion (BIC) and entropy, the
three-cluster model was found to fit the data best. The
characteristics and differences of the three clusters will
now be described in further detail in Table 1.

With regard to the different facets of working-time
autonomy, participants in cluster 1 show the highest
degree of autonomy across all domains, whereas partic-
ipants in cluster 3 show the lowest degree of autonomy
(Table 1).

The three profiles are significantly different in terms of
gender, education, and having children below 18 years of
age (Table 2). No significant differences were obtained
regarding the monthly household income of the par-
ticipants. In addition, the three clusters did not differ in
terms of their weekly working hours. However, cluster 3
included more shift workers, more employed participants
compared to self-employed participants, and a greater
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Table 2 Sociodemographic and work-related characteristics of
the overall study sample and the three clusteres

Overall Cluster 1- Cluster 2 Cluster  Sign.
High Medium 3 Difference’
autonomy to high Low au-
autonomy tonomy
Sociodemographic characteristics
Age 51.1 52.7 (SD: 51.2(SD:9.5) 50.5(SD: 0.082
(SD: 8.9) 9.5)
9.7)
Gender
female 816 143 (72.2%) 290 (70.6%) 380 0.009
(74.7%) (79.2%)
Educa- 542 81(40.9%) 178(42.9%) 283 <0.001
tion (49.6%) (59.0%)
<12
years
>12 547 116 (58.6%) 237(57.1%) 194
years (50.1%) (40.4%)
missing 4 1 (0.5%) / 3(0.6%)
(0.4%)
Monthly 76 19 (10.9%) 22 (5.8%) 35(8.1%) 0.091
income  (7.7%)
<1000
1.001- 257 41 (234%) 86 (22.5%) 130
2000 (25.9%) (30.0%)
2001- 259 38 (21.7%) 88(23.0%) 133
3000 (26.1%) (30.7%)
3001- 70 29 (16.6%) 51 (13.4%) 22 (5.1%)
4000 (7.1%)
4001- 30
5000 (3.0%)
>5.001 102
missing  (10.3%)
chil- 340 64(32.3%) 150(36.1%) 126 0.006
dren<18 (31.1%) (26.3%)
yrs, n
(%)
yes
Work-related variables
Work- 363 35.7 (SD: 36.7 (SD: 36.1 (SD:  0.353
ing hrs/  (SD: 14.5) 123) 12.6)
week 129)
Shift 401 25(12.6%) 125(30.1%) 251 <0.001
work (36.7%) (52.3%)
yes
Occu- 965 137 (69.9%) 364 (87.71%) 464 <0.001
pational  (88.7%) (97.3%)
status
being
em-
ployed
Leader- 642 104 (52.5%) 222 (53.6%) 316 <0.001
ship (58.8%) (65.8%)
position
yes

Note M=mean, SD=standard deviation, monthly income=gross income, per
person, in Euros; working hrs/week=including overtime hours; occupational
status=being employed vs. self-employed; 'chi-square tests, ANOVA, and
Kruskal Wallis, as appropriate
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Table 3 Distribution of health and job-related outcomes

Cluster Clus- Clus- Kruskal-Wal-
1 ter2 ter3 lis equality of
populations
rank test
Job satisfaction (n=1,093) 3.59 333 3.13 x*(2)=62.960,
(1=very satisfied; (SD: (SD: (SD: p<0.001

4=unsatisfied) 0.60) 0.68)

Psychosomatic health com-  3.05 368 488
plaints (multiple responses  (SD: (SD: (SD:
allowed) 2.69) 2.80) 2.96)
Fatigue (n=1,093), 0-15 466 465 594

x4(2)=66.225,
p<0.001

x2(2) = 25.466,

(SD: (SD: (SD: p<0.001
3.54) 384) 421
Work ability (n=1,092),0-10 8.17 782 740  x*(2)=21885,
(SD: (SD: (SD: p<0.001
1.62) 1.81) 2.18)
Turnover intention (h=883) 1.80 191 247 x*(2)=25.107,
(1=does not apply at all; (SD: (SD: (SD: p<0.001
1 1

5=completely applies) 40) 37)  1.65)

Note M=mean, SD=standard deviation

number of participants in leading positions compared to
the other two clusters.

The distribution of health and job-related outcomes
across the three clusters is summarized in Table 3, Fig-
ures A and B (see Supplementary File). According to the
results, cluster 1 is characterized by the greatest job satis-
faction (3.59), least psychosomatic complaints (3.05), the
highest work ability (8.17) and the lowest turnover inten-
tion (1.80). In comparison, cluster 3 is characterized by
the lowest job satisfaction (3.13), the highest psychoso-
matic complaints (4.88) and more fatigue (5.94), as well
as the lowest work ability (7.40) and the highest turnover
intention (2.47). The differences across the three clusters
were all significant (see Table 3, Supplementary File).

In addition, univariate and multivariate regression
analyses were performed to further investigate the asso-
ciations between the working autonomy clusters and the
outcomes (Table 4).

Regarding fatigue, participants in cluster 3 (low auton-
omy) show higher fatigue symptoms by an estimated
31.5% compared to cluster 1 (IRR 1.315, p=0.002, unad-
justed model). These effects diminished after introducing
the covariates (adjusted model, Table 4).

With regard to the second health-related outcome,
psychosomatic health complaints, results show that
compared to cluster 1 (high autonomy), clusters 2 and 3
showed a significant change in number of health com-
plaints (cluster 2: 57.2%, IRR: 1.572, p=0.009; cluster 3:
76.4%, IRR: 1.764, p<0.001). In other words, medium and
low autonomy were related to more health complaints.
After the introduction of covariates, the effect for cluster
3 remained significant (42.7%, IRR: 1.427, p=0.008).

Furthermore, for each one-unit decrease in work abil-
ity, there were 2.32 higher odds in the low autonomy
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Table 4 Regression Analysis (not adjusted and adjusted for covariates)
Fatigue Psychosomatic health ~ Work ability Job Satisfaction Turnover
(n=1,093) complaints (n=1,092) (n=1,093) intention’
IRR, 95% Cl (n=1,093) OR, 95% Cl OR, 95% Cl (n=883)
IRR, 95% ClI OR, 95% ClI
Unadjusted
Cluster 1: High autonomy Ref. Ref. Ref. Ref. Ref.
Cluster 2: Medium autonomy 1.085 (0.852; 1.398) 1.572%%(1.119; 2.207) 0.668 (0.357; 1.247) 0.232%%%(0.131; 1.025 (0.475;
Cluster 3: Low autonomy 1.315** (1.105; 1.764*%%(1.421;2.191)  0.431**%(0.280; 0.411) 2.212)
1.565) 0.663) 0.173**%(0.094; 2.480%(1.214;
0.320) 5.063)
Wald Test x*(2)=10.52, x%(2) =26.40, p < 0.001 XX(2)=14.76,p<0.001  x*(2)=33.80,p<0001  x*(2)=13.07,
p=0.005 p=0.001
Adjusted?
Cluster 1: High autonomy Ref. Ref. Ref. Ref. Ref.
Cluster 2: Medium autonomy 1.064 (0.845; 1.340) 1.255(0.958; 1.645) 0.521%(0.307;0.886)  0.313***(0.164; 0.688 (0.288;
Cluster 3: Low autonomy 1.233(0.992;1.533) 1.427%*(1.098; 1.855)  0.339***(0.185; 0.597) 1.648)
0.621) 0.216**%(0.103; 2432 (0.993;
0.450) 5.956)
Wald Test x2(2)=3.97,p=0.137 x*2)=7.11,p=0.029 x2(2)=1439,p<0001  x*2)=17.82,p<0001  x*(2)=15.22,
p<0.001

Note *** p<0.001; ** p<0.010; * p<=0.050; '= employed participants only; 2=models adjusted for gender, age, education, income, children under 18 years living
in the same household, working hours/week, occupational status (employed vs. self-employed), leadership position (yes/no), shift work (yes); IRR=Incidence Rate

Ratio; Cl=Confidence Interval; OR=0dds Ratio

cluster (Cluster 3, OR: 0.431, p<0.001, unadjusted
model). Whereas in the multivariate regression model,
we estimated 1.92 higher odds in the medium autonomy
cluster (Cluster 2, OR 0.521, p=0.016) and 2.95 higher
odds in the low autonomy cluster (Cluster 3, OR 0.339,
p<0.001) for a one-unit decrease in work ability.

With regard to job satisfaction, there were 4.31 higher
odds for a one-unit decrease in job satisfaction in the
medium autonomy cluster (Cluster 2, OR 0.232, p<0.001,
unadjusted model) and 5.78 higher odds in the low
autonomy cluster were estimated (Cluster 3, OR 0.173,
p<0.001). When the model was adjusted for covariates,
these effects remained significant, with 3.19 higher odds
in the medium (OR 0.313, p<0.001) and 4.63 higher odds
in low autonomy cluster (OR 0.216, p<0.001 ) compared
to the high autonomy cluster (Cluster 1).

The odds for turnover intention were as follows: Com-
pared to cluster 1 (high autonomy), participants in the
low autonomy cluster were 2.5 times more likely to have a
higher turnover intention (Cluster 3, OR 2.480, p=0.013).
These effects diminished after introducing covariates (see
Table 4, adjusted model).

Discussion

The aim of the current study was to investigate the asso-
ciation between working-time autonomy and health-
related and occupational outcomes in a broad sample of
employees working within the healthcare sector. Accord-
ing to the latent profile analysis of the current study, three
autonomy profiles were found. They are characterized by
different degrees of working-time autonomy and vary in

terms of health, work ability, satisfaction, and turnover
intention.

These three types of autonomy can be described as
“high autonomy,” “medium to high autonomy,” and “low
autonomy” across all five domains of working-time
autonomy that were included in the study. The results
show that participants in the “high autonomy” cluster
exhibit the highest values regarding job satisfaction and
work ability, having fewer psychosomatic complaints and
the lowest turnover intention. In contrast, participants
in the “low autonomy” cluster are characterized by scor-
ing lowest regarding job satisfaction and work ability but
have the highest values of psychosomatic complaints and
fatigue, as well as turnover intention.

The multivariate regression analyses confirm the asso-
ciation between autonomy and psychosomatic health
complaints, work ability, and job satisfaction. Several
aspects may explain these findings. The importance of
working-time autonomy, especially being able to make
allowances for private matters, in general has been shown
before in a sample of physicians with different back-
grounds [10]. In this context, work-life conflicts may
contribute to the development of emotional exhaustion,
which, after long-term exposure, may lead to chronic
stress and burnout symptoms [33, 34]. As a result, this
may cause a variety of health complaints and nega-
tively impact work ability. In health care professionals, a
“vicious cycle” can be assumed: reductions in work-life
balance (due to low autonomy) may increase dissatisfac-
tion and facilitate the intention to leave or early retire-
ment [35-37]. Therefore, decreasing the remaining work
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force which will increase the quantity of work for those
remaining within the health care system.

There are a few studies that have been able to prove
a connection between working hours, health and job-
related outcomes in health care professionals, as recently
reviewed [38]. However, the topic seems complex, and
the connection is influenced by a variety of factors,
including age, family commitments, social skills, satis-
faction with the medical field, physical activity, and sleep
[38], which might explain why some effects in our study
diminished after introducing covariates. Furthermore,
being able to take some hours off or decide when to take
a break may be important in determining job satisfac-
tion and work ability, underlying the importance of indi-
vidual recovery needs [39]. Besides positive effects on
well-being and health, job satisfaction has also been the
focus of several studies because it may determine work
engagement, turnover intention, or retirement planning.
In this context, it has been shown that working-time
autonomy in general is positively related to job satisfac-
tion, whereas scheduling autonomy moderates the rela-
tionship between working hours and job satisfaction [40,
41]. Even if working-time autonomy is not related to an
employee’s performance, it can diminish the degree of
exhaustion and work/non-work conflict [42]. Few stud-
ies with a focus on health care professionals have shown
that increased autonomy regarding working hours (e.g.,
when to start or finish work, as well as the possibility of
taking private interests into account within the planning
of working hours) is associated with less workload and
burnout, as well as fewer conflicts between work and pri-
vate life, and increased job satisfaction [10, 11].

Even if the possibility of flexible, self-determined work-
ing hours has increased across other professional groups
[22], this may not always be applicable within health
care, as predetermined working time patterns (e.g., night
shifts), especially in direct patient care or nursing, only
allow some leeway. However, offering employees this
kind of autonomy and influence may be a helpful strat-
egy for attracting highly qualified personnel, especially
in sectors with staff shortages. As an example, female
employees may prefer flexible and autonomous working-
time arrangements in order to handle the double burden
of work and childcare. Future studies should find innova-
tive working time schedules that offer employees within
the healthcare sector this type of autonomy and, at the
same time, allow for adequate and efficient patient care.
In fact, research on work schedule design within health-
care or social assistance sectors has been ranked with the
highest priority recently [43]. In this context, sociodemo-
graphic variability and, therefore, different needs should
be focused on using further qualitative as well as quanti-
tative study designs.
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One limitation is the mean age of the study sample,
as older employees were overrepresented. Therefore,
important factors, such as caring for children, were only
relevant to 31% of participants. However, previous stud-
ies have shown that flexible working hours are an impor-
tant contributor to healthy aging at work, as perceived
access to working hour flexibility was related to better
health and psychological well-being in older employees
[13, 44]. Besides, some outcome variables are based on
single items. Therefore, it may be useful to replicate these
results using validated or more optimal instruments
in order to measure health-related and occupational
outcomes.

In the current study, all concepts examined were oper-
ationalized via self-reports. This may lead to common
method bias and should be taken into account when
interpreting the results [45, 46]. However, self-reports
have the ability to measure unobservables and are there-
fore useful in measuring subjective outcomes such as job
satisfaction or influence on working time, as in the cur-
rent study [47].

In addition to that, the results are based on cross-sec-
tional data; therefore, no statements regarding causality
can be made. Future analyses (e.g., based on the BauA-
Working Time Survey follow-up) should approach the
topic of working-time autonomy from a longitudinal per-
spective. However, it is rather unlikely that an employee’s
job satisfaction may determine how much autonomy he
or she is given by their employer. Working-time schedules
are often predetermined by institutions or the job itself
rather than the individual. Especially within the health
care sector, where shift work or working on the weekend
is very common, tight working-time arrangements can
help to avoid operational disruption within patient care.
Prospective studies could investigate whether it is auton-
omy per se (“I could if I wanted to”) or whether it is the
combination of autonomy and actual determination that
has positive effects on these outcomes. In other words,
employees may be free to decide on their breaks or start-
ing and ending times but cannot make use of them due to
the high workload in patient care [11]. In addition, future
studies may want to investigate the dynamic of processes
and how changes in employees’ needs result in changes
in these outcomes.

Conclusion

The current study makes a significant contribution to the
clarification of the association between working-hour
autonomy and health-related and occupational outcomes
in health care personnel. In-depth analysis using LPAs
revealed that three types of working-hour autonomy exist
which do not only differ in terms of sociodemographic
characteristics but also in terms of job satisfaction,
health, turnover intention and work ability. In the context
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of recent debates on how much flexibility and autonomy
regarding working hours may be beneficial, the analy-
ses indicate that it is crucial to consider autonomy as an
important factor in satisfaction and well-being among
health care employees; however, this should be done
on an individual level. Institutions and employers need
to find ways of establishing working-time autonomy in
order to attract more personnel and keep the health care
sector efficient and durable.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512889-024-18289-0.

[ Supplementary Material 1 ]

Acknowledgements

We would like to thank the Federal Institute for Occupational and Health
(BAUA) for the possibility of using the current data from the BAuA Working
Time Survey 2019 (Scientific Use File).

Author contributions

FUJ and AP equally contributed to the analysis of the data. FUJ and AP wrote
the main manuscript. ML6, MLu and SRH reviewed the manuscript. All authors
read and approved the final manuscript.

Funding

This research did not receive any specific grant or funding from public,
commercial or non-profit institution. MLO was funded by the @ktivPLUS

study (German Federal Ministry of Education and Research, grant number
01GY2108). Publication was supported by the Open Access Publishing Fund of
Leipzig University

Open Access funding enabled and organized by Projekt DEAL.

Data availability

The datasets used and/or analysed during the current study are available
from the Federal Institute for Occupational and Health (BAUA) on reasonable
request (Scientific Use File, contact: forschungsdaten@baua.bund.de).

Declarations

Ethics approval and consent to participate

Ethical approval for the BauA Working Time Survey was received from the
BAUA ethics committee (24.04.2017, 19.12.2019, [23]). Participation in the BauA
Working Time Survey was voluntary and therefore a complete questionnaire
acted as informed consent. All participants involved in the study provided
informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 23 October 2023 / Accepted: 5 March 2024
Published online: 15 March 2024

References

1. Karasek RA. Job demands, job decision latitude and mental strain: implica-
tions for job redesign. Adm Sci Q. 1979:285-308.

2. Colin-Chevalier R, Pereira B, Benson AC, Dewavrin S, Cornet T, Dutheil F. The
protective role of Job Control/Autonomy on Mental strain of managers: a
cross-sectional study among Wittyfit's users. Int J Environ Res Public Health.
2022. https://doi.org/10.3390/ijerph19042153.

20.

21.

22.

23.

Page 8 of 9

Britt TW, Shuffler ML, Pegram RL, Xoxakos P, Rosopa PJ, Hirsh E, Jackson W.
Job demands and resources among Healthcare professionals during Virus
pandemics: a review and examination of fluctuations in Mental Health strain
during COVID-19. Appl Psychol. 2021;70:120-49. https://doi.org/10.1111/
apps.12304.

Bergmann F. Neue Arbeit, Neue Kultur. 5th ed. Freiamt im Schwarzwald:
Arbor-Verl; 2008.

Elenga N, Krishnaswamy G. A new generation of physicians-the Generation
Z.are you ready to deal with it? Front Public Health. 2022;10:1015584. https.//
doi.org/10.3389/fpubh.2022.1015584.

Buddeberg-Fischer B, Stamm M, Buddeberg C, Klaghofer R. The new genera-
tion of family physicians—career motivation, life goals and work-life balance.
Swiss Med Wkly. 2008;138:305-12. https://doi.org/10.4414/smw.2008.12473.
Cogin J. Are generational differences in work values fact or fiction? Multi-
country evidence and implications. Int J Hum Resour Manag. 2012,23:2268-
94. https://doi.org/10.1080/09585192.2011.610967.

Zapf |, Weber E. The role of employer, job and employee characteristics for
flexible working time: IAB Discussion paper, No.4/2017. Ntrnberg; 2017.
Chung H, Tijdens K. Working time flexibility components and working time
regimes in Europe: using company-level data across 21 countries. Int J Hum
Resour Manag. 2013;24:1418-34. https://doi.org/10.1080/09585192.2012.712
544.

Jung FU, Bodendieck E, Hussenoeder FS, Luppa M, Riedel-Heller SG. It's about
time - associations between working time dimensions and well-being of
physicians. Chronobiol Int. 2022;39:1297-305. https://doi.org/10.1080/07420
528.2022.2101372.

Karhula K, Koskinen A, Ervasti J, Hakola T, Isoviita V-M, Kivimaki |, et al. Hospital
physicians” working hour characteristics and sleep quality: a cross-sectional
analysis of realized working hour and survey data. BMC Health Serv Res.
2022,22:943. https://doi.org/10.1186/512913-022-08336-0.

Backhaus N. Working Time Control and Variability in Europe Revisited: correla-
tions with Health, Sleep, and well-being. Int J Environ Res Public Health. 2022.
https://doi.org/10.3390/ijerph192214778.

Vanajan A, Biltmann U, Henkens K. Health-related Work limitations among
older workers-the role of flexible work arrangements and organizational cli-
mate. Gerontologist. 2020;60:450-9. https://doi.org/10.1093/geront/gnz073.
Meijman TFMG. Psychological aspects of workload. In: Drenth PJDTH, editor.
Handbook of work and organizational psychology, vol. 2: work psychology.
Hove, UK: Psychology; 1998. pp. 5-33.

Merkus SL, Holte KA, Huysmans MA, van Mechelen W, van der Beek AJ.
Nonstandard working schedules and health: the systematic search for a com-
prehensive model. BMC Public Health. 2015;15:1084. https://doi.org/10.1186/
$12889-015-2407-9.

Ala-Mursula L, Vahtera J, Kivimaki M, Kevin MV, Pentti J. Employee control over
working times: associations with subjective health and sickness absences.

J Epidemiol Community Health. 2002;56:272-8. https://doi.org/10.1136/
jech.56.4.272.

Salo P Ala-Mursula L, Rod NH, Tucker P, Pentti J, Kivimaki M, Vahtera J. Work
time control and sleep disturbances: prospective cohort study of Finnish
public sector employees. Sleep. 2014;37:1217-25. https://doi.org/10.5665/
sleep.3842.

Hussenoeder FS, Conrad |, Riedel-Heller SG, Rodriguez FS. Mental demands
at the workplace-are information load, Time Control, and Exploration Associ-
ated with Depressiveness? J Occup Environ Med. 2020;62:383-7. https://doi.
org/10.1097/JOM.0000000000001833.

Edvinsson J, Mathiassen SE, Bjarntoft S, Jahncke H, Hartig T, Hallman DM. A
work Time Control Tradeoff in Flexible Work: competitive pathways to need
for recovery. Int J Environ Res Public Health. 2022. https://doi.org/10.3390/
ilerph20010691.

Seitz J, Rigotti T. How do differing degrees of working-time autonomy

and overtime affect worker well-being? A multilevel approach using data
from the German socio-economic panel (SOEP). Ger J Hum Resour Manag.
2018;32:177-94. https://doi.org/10.1177/2397002218780630.

Wohrmann AM, Brauner C, Vieten L, Beermann B, Brenscheidt F, Michel A et
al. Scientific Use File der BAUA-Arbeitszeitbefragung 2019, Version 2. https://
doi.org/10.48697/baua.azb19.suf2.

Haring A, Schiitz H, Kleudgen M, Brauner C, Vieten L, Michel A, Wohrmann
AM. Methodenbericht und Fragebogen Zur BAuA-Arbeitszeitbefragung
2019. Bundesanstalt fur Arbeitsschutz und Arbeitsmedizin (BAuA); 2020.
Wéhrmann AM, Brauner C, Michel A. BAUA-Working Time Survey (BAuA-
WTS; BAUA-Arbeitszeitbefragung). J Econ Stat. 2021,241:287-95. https://doi.
0rg/10.1515/jbnst-2020-0035.


https://doi.org/10.1186/s12889-024-18289-0
https://doi.org/10.1186/s12889-024-18289-0
https://doi.org/10.3390/ijerph19042153
https://doi.org/10.1111/apps.12304
https://doi.org/10.1111/apps.12304
https://doi.org/10.3389/fpubh.2022.1015584
https://doi.org/10.3389/fpubh.2022.1015584
https://doi.org/10.4414/smw.2008.12473
https://doi.org/10.1080/09585192.2011.610967
https://doi.org/10.1080/09585192.2012.712544
https://doi.org/10.1080/09585192.2012.712544
https://doi.org/10.1080/07420528.2022.2101372
https://doi.org/10.1080/07420528.2022.2101372
https://doi.org/10.1186/s12913-022-08336-0
https://doi.org/10.3390/ijerph192214778
https://doi.org/10.1093/geront/gnz073
https://doi.org/10.1186/s12889-015-2407-9
https://doi.org/10.1186/s12889-015-2407-9
https://doi.org/10.1136/jech.56.4.272
https://doi.org/10.1136/jech.56.4.272
https://doi.org/10.5665/sleep.3842
https://doi.org/10.5665/sleep.3842
https://doi.org/10.1097/JOM.0000000000001833
https://doi.org/10.1097/JOM.0000000000001833
https://doi.org/10.3390/ijerph20010691
https://doi.org/10.3390/ijerph20010691
https://doi.org/10.1177/2397002218780630
https://doi.org/10.48697/baua.azb19.suf.2
https://doi.org/10.48697/baua.azb19.suf.2
https://doi.org/10.1515/jbnst-2020-0035
https://doi.org/10.1515/jbnst-2020-0035

Jung et al. BMC Public Health

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

(2024) 24:825

Pattloch D, Menze L, Vieten L, Nold J, Backhaus N, Engelmeier |, et al. Daten-
dokumentation Des Scientific Use file Der BAUA-Arbeitszeitbefragung 2019,
Version 2. Bundesanstalt fir Arbeitsschutz und Arbeitsmedizin; 2021.

Martin A, Staufenbiel T, Gaab J, Rief W, Bréhler E. Messung Chronischer
Erschopfung- Teststatistische Prifung Der fatigue Skala (FS). Z Klin Psychol
Psychother. 2010;39:33-44. https://doi.org/10.1026/1616-3443/2000010.

Hall A, Siefer A, BIBB/BAUA-Erwerbstétigenbefragung. 2011/2012: Arbeit und
Beruf im Wandel, Erwerb und Verwertung beruflicher Qualifikationen (Erhe-
bungsinstrument). 2012. https://www.baua.de/DE/Themen/Arbeitswelt-und-
Arbeitsschutz-im-Wandel/Arbeitsweltberichterstattung/Arbeitsbedingun-
gen/BIBB-BAUA-2012.html. Accessed 7 Jul 2023.

Hasselhorn H-M, Freude G. Der Work-Ability-Index: Ein Leitfaden. Bremer-
haven: Wirtschaftsverl. NW Verl. fir neue Wiss; 2007.

He J, Fan X. Latent Profile Analysis. In: Zeigler-Hill V, Shackelford

TK, editors. Encyclopedia of personality and individual differences.

Cham: Springer International Publishing; 2016. pp. 1-4. https://doi.
0rg/10.1007/978-3-319-28099-8_2316-1.

Woo SE, Jebb AT, Tay L, Parrigon S. Putting the person in the Center. Organ
Res Methods. 2018;21:814-45. https://doi.org/10.1177/1094428117752467.
Spurk D, Hirschi A, Wang M, Valero D, Kauffeld S. Latent profile analysis:

a review and how to guide of its application within vocational behav-

jor research. J Vocat Behav. 2020;120:103445. https://doi.org/10.1016/j.
jvb.2020.103445.

Celeux G, Soromenho G. An entropy criterion for assessing the number

of clusters in a mixture model. J Classif. 1996;13:195-212. https://doi.
0rg/10.1007/BF01246098.

Legleye S, Guignard R, Richard J-B, Ludwig K, Pabst A, Beck F. Properties of
the Cannabis abuse screening test (CAST) in the general population. Int J
Methods Psychiatr Res. 2015;24:170-83. https://doi.org/10.1002/mpr.1465.
Geurts SAE, Sonnentag S. Recovery as an explanatory mechanism in the rela-
tion between acute stress reactions and chronic health impairment. Scand J
Work Environ Health. 2006;32:482-92. https://doi.org/10.5271/sjweh.1053.
Schaufeli WB, Bakker AB, van Rhenen W. How changes in job demands and
resources predict burnout, work engagement, and sickness absenteeism. J
Organiz Behav. 2009;30:893-917. https://doi.org/10.1002/job.595.
Heponiemi T, Presseau J, Elovainio M. On-call work and physicians'turn-
over intention: the moderating effect of job strain. Psychol Health Med.
2016;21:74-80. https://doi.org/10.1080/13548506.2015.1051061.

Jung FU, Bodendieck E, Bleckwenn M, Hussendder F, Luppa M, Riedel-Heller
SG. Renteneintrittswiinsche und maégliche Determinanten Bei Hausarztinnen
Und Hausérzten. [Views on Retirement by General Practitioners]. Gesund-
heitswesen. 2023;85:522-8. https://doi.org/10.1055/a-1773-0655.

Landon BE, Reschovsky JD, Pham HH, Blumenthal D. Leaving medicine: the
consequences of physician dissatisfaction. Med Care. 2006;44:234-42. https://
doi.org/10.1097/01.mIr.0000199848.17133.9b.

38.

39.

40.

41.

42.

43.

45.

46.

47.

Page 9 of 9

Jung FU, Luppa M, Riedel-Heller SG. Arbeitszeit Bei Arzt:innen und Aus-
wirkungen auf Gesundheit, Zufriedenheit Und Gesundheitsversorgung.
[Physician working hours and effects on health, satisfaction and healthcare].
Zentralbl Arbeitsmed Arbeitsschutz Ergon. 2023;1-7. https://doi.org/10.1007/
s40664-023-00503-2.

Sonnentag S, Cheng BH, Parker SL. Recovery from work: advancing the Field
toward the future. Annu Rev Organ Psychol Organ Behav. 2022,9:33-60.
https://doi.org/10.1146/annurev-orgpsych-012420-091355.

Dong R, Wu H, Ni'S, Lu T. The nonlinear consequences of working hours

for job satisfaction: the moderating role of job autonomy. Curr Psychol.
2021:1-22. https://doi.org/10.1007/512144-021-02463-3.

Grund C, Tilkes KR. Working time mismatch and job satisfaction- the role of
employees'time autonomy and gender. Int J Hum Resour Manag. 2023;1-23.
https://doi.org/10.1080/09585192.2023.2190036.

Kattenbach R, Demerouti E, Nachreiner F. Flexible working times: effects on
employees' exhaustion, work-nonwork conflict and job performance. Career
Dev Int. 2010;15:279-95. https://doi.org/10.1108/13620431011053749.
Caruso CC, Arbour MW, Berger AM, Hittle BM, Tucker S, Patrician PA, et al.
Research priorities to reduce risks from work hours and fatigue in the health-
care and social assistance sector. Am J Ind Med. 2022,65:867-77. https://doi.
0rg/10.1002/ajim.23363.

Costa G, Sartori S, Akerstedt T. Influence of flexibility and variability of work-
ing hours on health and well-being. Chronobiol Int. 2006;23:1125-37. https.//
doi.org/10.1080/07420520601087491.

Nold J, Backhaus N. Jede Stunde zéhlt? Arbeitszeiterfassung und -konten fir
verschiedene Uberstundengriinde und -ausgleichsformen. Sozialpolitik Ch.
2022;2:1-39. https://doi.org/10.18753/2297-8224-221.

Podsakoff PM, MacKenzie SB, Lee J-Y, Podsakoff NP. Common method

biases in behavioral research: a critical review of the literature and
recommended remedies. J Appl Psychol. 2003;88:879-903. https://doi.
0rg/10.1037/0021-9010.88.5.879.

Jahedi S, Méndez F. On the advantages and disadvantages of subjective
measures. J Econ Behav Organ. 2014;98:97-114. https://doi.org/10.1016/j.
jebo.2013.12.016.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1026/1616-3443/a000010
https://www.baua.de/DE/Themen/Arbeitswelt-und-Arbeitsschutz-im-Wandel/Arbeitsweltberichterstattung/Arbeitsbedingungen/BIBB-BAuA-2012.html
https://www.baua.de/DE/Themen/Arbeitswelt-und-Arbeitsschutz-im-Wandel/Arbeitsweltberichterstattung/Arbeitsbedingungen/BIBB-BAuA-2012.html
https://www.baua.de/DE/Themen/Arbeitswelt-und-Arbeitsschutz-im-Wandel/Arbeitsweltberichterstattung/Arbeitsbedingungen/BIBB-BAuA-2012.html
https://doi.org/10.1007/978-3-319-28099-8_2316-1
https://doi.org/10.1007/978-3-319-28099-8_2316-1
https://doi.org/10.1177/1094428117752467
https://doi.org/10.1016/j.jvb.2020.103445
https://doi.org/10.1016/j.jvb.2020.103445
https://doi.org/10.1007/BF01246098
https://doi.org/10.1007/BF01246098
https://doi.org/10.1002/mpr.1465
https://doi.org/10.5271/sjweh.1053
https://doi.org/10.1002/job.595
https://doi.org/10.1080/13548506.2015.1051061
https://doi.org/10.1055/a-1773-0655
https://doi.org/10.1097/01.mlr.0000199848.17133.9b
https://doi.org/10.1097/01.mlr.0000199848.17133.9b
https://doi.org/10.1007/s40664-023-00503-2
https://doi.org/10.1007/s40664-023-00503-2
https://doi.org/10.1146/annurev-orgpsych-012420-091355
https://doi.org/10.1007/s12144-021-02463-3
https://doi.org/10.1080/09585192.2023.2190036
https://doi.org/10.1108/13620431011053749
https://doi.org/10.1002/ajim.23363
https://doi.org/10.1002/ajim.23363
https://doi.org/10.1080/07420520601087491
https://doi.org/10.1080/07420520601087491
https://doi.org/10.18753/2297-8224-221
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1016/j.jebo.2013.12.016
https://doi.org/10.1016/j.jebo.2013.12.016

	﻿Behind the times? Associations of working-time autonomy with health-related and occupational outcomes in health care personnel– a latent profile analysis
	﻿Abstract
	﻿Introduction
	﻿Importance of autonomy and flexibility– theoretical considerations
	﻿New work and working hour arrangements
	﻿Empirical evidence of working time arrangements

	﻿Method
	﻿Sample

	﻿Measures and instruments
	﻿Flexibility and autonomy of working time
	﻿Health-related and occupational outcomes
	﻿Covariates
	﻿Data analysis

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


