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Background: Managing nurses' work schedules in hospitals is challenging because employer needs, like shift
changes at short notice and overtime, may conflict with nurses' desires for a predictable and stable schedule.
Nurses should have a certain degree of control over their work schedules, and their supervisors should support
their needs in scheduling. How perceived control over work schedules, perceived support from supervisors in
scheduling, shift changes at short notice, and overtime affect nurses' emotional exhaustion and intentions to
leave has not been studied.
Objectives: The aims are (1) to describe perceived control, perceived supervisor support, shift changes at short no-
tice, and overtime among nurses in psychiatric hospitals; (2) to assess the variation of these four factors between
units at psychiatric hospitals; and (3) to investigate the association between these factorswith nurses' emotional
exhaustion and intentions to leave.
Design: Cross-sectional survey study.
Setting(s): Swiss psychiatric hospitals with 24-hour services.
Participants: Registered nurses (N = 994) from 114 adult-inpatient units.
Methods: To describe perceived control, perceived supervisor support, shift changes at short notice, and overtime
among nurses, we calculated frequencies, percentages, means, and standard deviations of their responses to the
survey. To assess the variation between units, we computed intraclass correlations for the four factors. We con-
structed random-effects models accounting for the clustering of nurses in units for emotional exhaustion and in-
tentions to leave separately.
Results: Perception of work-schedule control was 3.32 (SD 1.39, range 0–5); perception of supervisor work-
schedule support was 3.28 (SD 1.14, range 0–4). On average, 9 % of the nurses had to take over a shift at short
notice at least three times per month, and 40 % worked at least 15 minute overtime on their most recent shift.
Intraclass correlation for all four factors was higher than 0.05. Emotional exhaustion was significantly associated
with supervisor support and overtime, and leaving intentions were significantly associated with perceived con-
trol, supervisor support and overtime.
Conclusion: Perceived control, perceived supervisor support, shift changes at short notice, and overtime are
promising factors for interventions to prevent nurses' emotional exhaustion and allay their intentions to leave.
Unit managers should provide nurses with increased predictability and influence on their work schedules. This
could reduce early career endings and early retirement and counteract nurse shortages.

© 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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What is already known

• Managing nurses' work schedules is challenging because employer
needs, may conflict with nurses' desires for a predictable and stable
schedule.

• Work schedule factors can affect nurses' outcomes unfavorably.
er the CC BY license (http://creativecommons.org/licenses/by/4.0/).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijnurstu.2023.104583&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ijnurstu.2023.104583
mailto:m.simon@unibas.ch
https://doi.org/10.1016/j.ijnurstu.2023.104583
http://creativecommons.org/licenses/by/4.0/
http://www.sciencedirect.com/science/journal/
www.elsevier.com/locate/ns


2 B. Gehri, S. Bachnick, R. Schwendimann et al. / International Journal of Nursing Studies 146 (2023) 104583
What this paper adds

• Shift changes at short notice and overtime had a stronger impact on
nurses' emotional exhaustion, whereas perceived work-schedule
control and perceived work-schedule support from supervisors
had a stronger influence on nurses' leaving intentions in psychiatric
hospitals.

• Organizations should provide stable work schedules to reduce nurses'
emotional exhaustion and contribute to a healthy workforce.

1. Background

Managing nurses' work schedules in hospitals with 24-hour nursing
service is challenging because the requirements of hospitals in
responding to patients' care needs must be balanced with nurses' avail-
ability to ensure adequate care (Kossek et al., 2020). The imbalance be-
tween care demand and supply can lead to impaired quality of care in
general and psychiatric hospitals (Kilbourne et al., 2018; Musy et al.,
2020) and to unfavorable nurse outcomes such as low work–life bal-
ance, burnout or intention to leave ratings (Holland et al., 2019;
Zraychikova et al., 2023). Nurses expect a predictable and stable work
schedule (Stimpfel et al., 2020), over which they have control (Steege
and Rainbow, 2017). Appropriate work schedule management can bal-
ance care demand and supply in hospital nursing services and associa-
tions between work schedule flexibility and intention to leave have
been reported (Leineweber et al., 2016).

Nurse preferences on shift work and patterns vary depending on
their age and care responsibilities (Ejebu et al., 2021), so they should
have a certain degree of control over their work schedules and be sup-
ported in their needs in scheduling by their supervisors (Dhaini et al.,
2018; Vieten et al., 2022). Studies from acute-care hospitals in Europe
have shown that a high perception of control over one's work schedule
is positively associated with the expectation to remain in the same job
until retirement (Liebermann et al., 2015) and have described
supporting this perception as a promising approach to increasing
nurse retention (Leineweber et al., 2016). A systematic review showed
that the effect of a perception of control over scheduling on work–life
balance is rather small but consistent, whereas evidence regarding its
impact on health andwell-beingwas inconsistent in the reviewed stud-
ies (Nijp et al., 2012). But since the effect sizes of these studies were
rather small, this inconsistency could have been due to small sample
sizes (Albrecht et al., 2020).

One key characteristic of work-schedule planning is the extent of
staff overtime. Reasons for overtime can be involuntary due to high
workload because of complex patient needs, sick leaves or due to con-
formity with colleagues' expectations (Watanabe and Yamauchi,
2018). But reasons for voluntary overtime have also been described,
such as income, reputation, self-development, and the fun of work
(Watanabe and Yamauchi, 2018). While voluntary overtime affects
well-being beneficially, involuntary overtime is associated with de-
creased mental health and lower work engagement in nurses
(Watanabe and Yamauchi, 2018). Additionally, working overtime is as-
sociatedwith an increased likelihood of errors bynurses, reduced cogni-
tive function (Dall'Ora et al., 2016), poor quality-of-care ratings, and
more nursing care left undone (Griffiths et al., 2014).

Another important factor in work scheduling is the demand to
change shifts at short notice (Min and Hong, 2022). The reasons might
again be absences in a given shift due to sickness or high demands
from patients because of either the number of occupied beds or the pa-
tients' underlying characteristics. Shift changes at short notice have
been associated with sleep disturbance in nurses (Min and Hong,
2022). Such ad hoc changes contradict nurses' desire for a predictable
and stable schedule (Stimpfel et al., 2020).

In earlier work we investigated emotional exhaustion and work-
schedule flexibility in non-psychiatric hospitals with a composite
score based on four items: swapping shifts, taking over shifts, desire to
change the schedule, and perceived influence on shift planning
(Dhaini et al., 2018). This did not allow us to differentiate between
nurses' perception of support from supervisors regarding the work
schedule and structural characteristics, like overtime or frequency of
taking over shifts at short notice. In particular the latter two structural
characteristics could serve as clear targets for improvement efforts.

The relationship of nurses' overtime and perception of work-sched-
ule control to emotional exhaustion and intention to leave has been
studied (Sharififard et al., 2019; Vieten et al., 2022). However, while
shift changes at short notice and support from supervisors in work
scheduling are considered relevant factors in emotional exhaustion
and intention to leave, they have been not examined.

1.1. Aims

The study has three main objectives. Firstly, we aimed to provide a
comprehensive description of several work schedule factors among
nurses in Swiss psychiatric hospitals, including perceived work-sched-
ule control, perceived work-schedule support from supervisors, shift
changes at short notice, and overtime. Secondly, it seeks to assess the
variation of these factors across different units within the psychiatric
hospitals in Switzerland. Lastly, the study aims to investigate the rela-
tionship between these factors and nurses' emotional exhaustion and
intention to leave the organization.

2. Method

2.1. Design

MatchRN Psychiatry is a cross-sectional multicenter study at Swiss
psychiatric hospitals.

This analysis is part of the project Matching Registered Nurse Ser-
vices with Changing Care Demands in Psychiatric Hospitals (MatchRN

Psychiatry; Gehri et al., 2021).

2.2. Setting and sample

Psychiatric hospitals represented by a member of the Swiss Psychi-
atric Nursing Leaders' Association (VPPS) (n= 40) were invited to par-
ticipate in this study. Thirteen accepted, resulting in a convenience
sample of 114 care units for adult inpatients. Nonforensic units were el-
igible for inclusion in MatchRN Psychiatry if they provided 24-hour ser-
vices for adult psychiatric inpatients. All nurses (licensed practical
nurses and registered nurses) who were working on these 114 care
units and were involved in direct patient care were invited to partici-
pate in the study (n = 1691), and 1185 nurses responded.

2.3. Data sources, collection, and management

The surveywasfielded fromSeptember 2019 toMarch 2020. Each of
the thirteen participating psychiatric hospitals designated a local coor-
dinator as a contact person for data collection. The hospitals could de-
cide whether they preferred a paper or an online survey. Ten hospitals
opted for the paper version, while three hospitals chose to conduct
the survey online using Unipark (Tivian, 2019). A total of 956 paper
and 735 online nurse surveys were distributed. After two and four
weeks of data collection, the local coordinators were informed about
their hospitals' response rates and asked to send out reminders to the
eligible nurses. The overall average response rate of the study
MatchRN Psychiatry was 71.5 %. Further details about the study are
described in the MatchRN Psychiatry study protocol (Gehri et al.,
2021). The survey responses were entered by an external data-
entry service. To detect any systematic errors, 5 % of the surveys
were entered twice and underwent quality checks by the external
data-entry service. The MatchRN Psychiatry study team checked the
data for consistency and plausibility.
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2.4. Variables and measurements

2.4.1. Outcome variables
Emotional exhaustion was assessed with five items from the Copen-

hagen Psychosocial Questionnaire (COPSOQ) (Kristensen et al., 2005):
(1) “How often are you physically exhausted?”; (2) “How often are
you emotionally exhausted?”; (3) “How often do you feel exhausted?”;
(4) “How often do you come towork even though you feel very sick and
uncomfortable?”; and (5) “How often are you unable to leave work be-
hind in your free time?” The ordinal answer options were 1 = “almost
never/never,” 2 = “seldom,” 3 = “sometimes,” 4 = “often,” and 5 =
“always.” We summarized them by their mean. Cronbach's alpha was
acceptable at 0.75 (95 % CI = 0.72–0.77).

Nurses' intention to leave the organizationwasmeasuredwith a sin-
gle item from the NEXT survey (Hasselhorn et al., 2005): “How many
times during the past 12 months have you thought about looking for a
new job (e.g., in another psychiatric hospital, a hospital, in home care,
a nursing home)?” Possible answers were: 1 = “never,” 2 = “several
times a year,” 3 = “a few times a month,” 4 = “a few times a week,”
and 5 = “every day.”

2.4.2. Independent variables
Weadapted the approach towork-scheduleflexibility inDhaini et al.

(2018), resulting in variables for perceived work-schedule control and
perceived work-schedule support from their supervisor.

We calculated nurses' perceived work-schedule control as the mean
over five dichotomized items (minimum = 0 and maximum = 5).
The items were: (a) “Do you have the possibility to switch shifts at
short notice?” (0 = “no or swapping is very difficult”; 1 = “swapping
is quite simple”); (b) “How much influence do you have on planning
your own shifts?” (0 = “very little or little”; 1 = “some, quite a lot, or
a lot”); (c) “How many options do you have in choosing your holidays
or days off?” (0 = “very few or few”; 1 = “some, many, or very
many”); (d) “How many options do you have regarding the start
and finish of your work schedule or the planning of your work week?”
(0 = “very few or few”; 1 = “some, many, or very many”);
and (e) “How often can you have the choice to take a few hours off?”
(0 = “very rarely or rarely”; 1 = “sometimes, often, or very often”).
Cronbach's alpha was acceptable at 0.76 (95 % CI = 0.74–0.79).

For nurses' perceived work-schedule support from their supervisor, we
used the mean over four dichotomized items (minimum= 0 and max-
imum = 4). The items were: (a) “My supervisor adjusts my work
schedule (hours, overtime, days off) so that I can meet my private obli-
gations” (0= “never or rarely”; 1= “sometimes, often, or always”); (b)
“My supervisor postponesmyduties or professional obligations so that I
can meet my private obligations” (0 = “never or rarely”; 1 = “some-
times, often, or always”); (c) “My supervisor exchanges ideas and ad-
vice with me” (0 = “never or rarely”; 1 = “sometimes, often, or
always”); and (d) “My supervisor understands my work-schedule pref-
erences” (0 = “never or rarely”; 1 = “sometimes, often, or always”).
Cronbach's alpha was good at 0.84 (95 % CI = 0.82–0.86).

To check whether perceived work-schedule control and perceived
work-schedule support from their supervisor were suitable for further
modeling, we did a Mokken-scale analysis for both scales. We tested
the scales for unidimensionality. Perceived work-schedule control
indicated moderate scalability with a scalability coefficient (H) of
0.419 (SE = 0.024), and supervisor support showed good scalability
with a scalability coefficient (H) of 0.648 (SE = 0.029) (Sijtsma and
van der Ark, 2017). Both scales fulfill the criteria of monotonicity. Addi-
tionally, we used the Molenaar–Sijtsma method (Van der Ark, 2012),
which is typically used in the context of Mokken-scale analysis; it
revealed a good reliability (Rho = 0.67 and 0.76 respectively). For the
Mokken analysis, we used the Mokken package for the statistical soft-
ware R (Sijtsma and vanderArk, 2017; Vander Ark, 2012). Additionally,
we assessed group-mean reliability for all four factors using ICC2. ICC2
describes the ratio of the group variance to the total variance. ICC2
typically ranges between 0.6 and 1.0; values closer to 1 indicate higher
reliability (Snijders and Bosker, 2011). In our data, the ICC2 for nurses'
perceived work-schedule control was 0.95, for perceived work-sched-
ule support from their supervisor it was 0.93, for shift changes at short
notice 0.91, and for overtime 0.92. For the analysis of ICC2, we used
the R rptR package (Stoffel et al., 2017).

To assess employer scheduling needs, we used two dichotomized sin-
gle items: (a) “How often do you have to take over a shift at short no-
tice?” (0 = “never or 1–2 times per month”; 1 = “3–5 times per
month or over 5 times per month”) and (b) “How much overtime
(in minutes) did you work on the last time on your most recent
shift?” (0 = “less than 15 minutes”; 1 = “more than 15 minutes”).
Cross-sectional studies are prone to information bias, which stems
from assessing exposure and outcome at the same time through the
same source. To address this issue and as we were interested in sched-
uling needs as a feature of the unit, we aggregated the two items at the
unit level. The caterpillar plots illustrate the findings for each of the four
factors (Fig. 1). The reliability measures for all four factors were high
(perceived control 0.954, perceived supervisor support 0.919, change
at short notice 0.915, overtime 0.927).

2.4.3. Professional characteristics of nurses
We gathered two professional characteristics for nurses: (a) employ-

ment percentage (three categories: 1 = “≤60 %”; 2 = “61–90 %”; 3 >
“90 %”); and (b) years of professional experience (five categories: 1 =
“≤3 years”; 2 = “>3–≤7 years”; 3 = “>7–≤15 years”; 4 = “>15–≤20
years”; and 5 = “>20 years”).

2.5. Data analysis

To describe the nurses' characteristics, their perceived work-sched-
ule control, their perceived work-schedule support from their supervi-
sor, shift changes at short notice, and overtime (aim 1), we calculated
frequencies (n), percentages (%), means, and standard deviations
(SDs). To assess the variation between units (aim 2), we computed
intraclass correlations (ICC1s) of perceived control, perceived supervi-
sor support, shift changes at short notice, and overtime. We calculated
ICC1 as a conditional generalized linear mixed model with a 95 % confi-
dence interval to assess the uncertainty of the estimates. For this pur-
pose ICC1 typically ranges between 0.0 and 0.3; values over 0.05
indicate nonrandom variation between clusters (LeBreton and Senter,
2008; Nakagawa and Schielzeth, 2010). To check the distribution of
ICC1 over the units visually, we computed caterpillar plots for each of
the four factors. The caterpillar plots show the estimate for each unit
and whether it deviates positively or negatively from the overall mean
across all the units. To analyze ICC1, we used the R rptR package
(Stoffel et al., 2017). To investigate whether perceived control, per-
ceived supervisor support, shift changes at short notice, and overtime
were associated with emotional exhaustion and intention to leave the
organization (aim 3), we constructed three random-effects models ac-
counting for the clustering of nurses in units for each outcome. Model
Ia presents the relation of emotional exhaustion to perceived work-
schedule control and perceived work-schedule support from their su-
pervisor;model IIa the relation of emotional exhaustion to shift changes
at short notice and overtime; and model IIIa the relation of emotional
exhaustion to all four factors. Models Ib, IIb, and IIIb consider the same
factors, respectively, in relation to intention to leave. To increase inter-
pretability, we used z-transformed values for all four independent vari-
ables, so each variable had a mean of zero and a standard deviation of
one. Using the R lme4 package (Bates et al., 2015) and sjPlot (Lüdecke,
2022), we calculated the estimates, their 95 % CIs, and their P values.
To compare the relative fit of themodels, we used Akaike's information
criterion (AIC). Lower AIC values indicate a better fit. To describe the
proportion of total variance explained by each model, we calculated
two types of R2. To represent the proportion of total variance explained
by the fixed effects, we calculated marginal R2, and to explain the fixed



Fig. 1. Flowchart of sampling procedure.

4 B. Gehri, S. Bachnick, R. Schwendimann et al. / International Journal of Nursing Studies 146 (2023) 104583
and the random effects, we calculated conditional R2 (Nakagawa and
Schielzeth, 2010). For all statistical analyses, we used the software R,
version 4.2.1 for MacOS (R Core Team, 2022). A P value <0.05 was con-
sidered significant.

We conducted sensitivity analysis to evaluate our models' robust-
ness. A particular concern in the analysis of cross-sectional data is the
influence of confounding variables not included in the analysis. We
ran each model adjusted for gender and checked whether other work-
environment factors like team collaboration and staffing level would
substantially change coefficients in our models.

2.6. Ethical considerations

The responsible ethics commission (Ethics Commission Northwest
and Central Switzerland) ruled that the study MatchRN Psychiatry was
exempt from the Swiss human-research act (project ID: Req-2019-
00589). The research team's data collection procedure was approved
by the University of Basel's data-protection officer. Nurse surveys
were distributed with a cover letter explaining the study's purpose
and data-protection measures, assuring anonymity and emphasizing
that participation was entirely voluntary. Filling out and submitting
the surveys were considered informed consent. Data protection and
confidentiality were ensured by using codes for each psychiatric hospi-
tal and unit: only the study team at the University of Basel's Institute of
Nursing Science was able to identify the study sites and units.

3. Results

3.1. Nurse characteristics and independent variables

We analyzed data from 994 registered nurses (see flowchart in Fig.
1) working on 114 units at 13 psychiatric hospitals (71.5 % response
rate). Most registered nurses were female (n = 681, 68.5 %) with a
mean age of 41.1 years (SD 12.40). Most registered nurses (n = 421,
42.2 %) wereworkingwith employment percentages of 61–90 %. On av-
erage, they had 14.6 years (SD 11.07) of professional experience in nurs-
ing. The measurement for the outcome emotional exhaustion was 2.54
(SD 0.73), which is located between “sometimes” and “seldom” (scale
range 1–5). Themeasurement for an intention to leave the organization
was 2.02 (SD 0.93), which corresponds to thinking about leaving
“several times a year.” Perceived work-schedule control was 3.32 (SD
1.39, range 0–5); perceived work-schedule support from their supervi-
sor was 3.28 (SD 1.14, range 0–4). On average, 9 % of the nurses had to
take over a shift at short notice at least three times per month, and 40 %
had worked at least 15 minute overtime on their most recent shift
(Table 1).

3.2. Variation of work-schedule factors between psychiatric-hospital units

The ICC1 for all four work-schedule factors on the unit level was
higher than 0.05 (perceived control 0.154, perceived supervisor support
0.091, shift changes at short notice 0.086, overtime0.1), and as expected
lower on the hospital level (perceived control 0.075, perceived supervi-
sor support 0.021, shift changes at short notice 0.018, overtime 0.03)
(Fig. 2).

3.3. Factors related to emotional exhaustion and intention to leave an
organization

Emotional exhaustion correlated inversely with a lower employment
percentage in all three models, meaning that nurses who work less than
60 % were less likely to be emotionally exhausted (Table 2). In model Ia,
perceived work-schedule control and perceived work-schedule support
from their supervisor were negatively associated (95 % CI −0.12 to
−0.00, 95 % CI −0.15 to −0.04, respectively) with emotional
exhaustion; in model IIa overtime was positively associated (95 % CI
0.05–0.47) with emotional exhaustion. When combining all four factors
in model IIIa, perceived work-schedule control and shift changes at
short notice were not significant.

Intention to leave an organization was positively associated with
professional experience in all three models, meaning that nurses with
less experience think more often about leaving than nurses with over
20 years of experience (Table 3). Again, in model Ib, perceived work-
schedule control and perceived work-schedule support from their su-
pervisor were negatively associated (95 % CI −0.24 to −0.10, 95 % CI
−0.22 to−0.08, respectively) with an intention to leave. In model IIb,
shift changes at short notice and overtime were both positively associ-
ated (95 % CI 0.03–0.18, 95 % CI 0.00–0.16, respectively) with an inten-
tion to leave. When combining all four factors in model IIIb, shift
changes at short notice was no longer significant. The effects of



Table 1
Descriptive statistics, nurse characteristics, outcomes, and independent variables.

Value n (%) Mean (SD) Missing (%) Range

Total 994 (100)
Age (years) 980 (98.6) 41.1 (12.40) 14 (1.4)
Gender 990 4 (0.4)
Female 681 (68.5)
Male 309 (31.1)

Employment percentage 972 22 (2.2)
≤60 159 (16.0)
61–90 421 (42.2)
>90 392 (39.4)

Professional experience in nursing (years) 921 14.6 (11.07) 73 (7.3)
≤3 151 (15.2)
>3–≤7 160 (16.1)
>7–≤15 221 (22.2)
>15–≤20 131 (13.2)
>20 258 (26.0)

Emotional exhaustion 984 (99.0) 2.54 (0.73) 10 (1.0) 1–4.8
Intention to leave the organization 987 (99.3) 2.02 (0.93) 7 (0.7) 0–5
Perceived work-schedule control 962 (96.8) 3.32 (1.39) 32 (3.2) 0–5
Perceived work-schedule support from supervisor 977 (97.9) 3.28 (1.14) 21 (2.1) 0–4
Unit level variables (n = 114 units)
Shift changes at short notice in unit 0.09 (0.13) 0 0.00–1.00
Overtime in unit 0.40 (0.23) 0 0.00–1.00

Note. n = sample size; % = percentage; SD = standard deviation.

Fig. 2. Caterpillar plots of independent variables on an individual level. In each plot, the
vertical lines represent the units, the dot in each line is the Empirical Bayes estimate,
and the whiskers are the 95 % CI of the variable on a unit. The vertical line represents
the grand mean of the variable. If the horizontal line does not touch the vertical line, the
result for the unit differs significantly from the grand mean. Units on the bottom left
scored significantly lower on the variable; units on the top right scored significantly higher
on the variable.
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perceivedwork-schedule control and perceivedwork-schedule support
from their supervisor on an intention to leavewere each twice as strong
as the effects of shift changes at short notice and overtime.

4. Discussion

This analysis of MatchRN Psychiatry study data explored work-
schedule management in psychiatric hospitals and its associations
with emotional exhaustion and the intention to leave an organization
from a supply and demand perspective in nursing care. Overall, nurses'
perceived work-schedule support from their supervisor was only
slightly higher than their perceived work-schedule control. Working
overtime was more frequent than shift changes at short notice. Of the
two outcomes, emotional exhaustionwasmore common than an inten-
tion to leave an organization.

Perceived control, perceived supervisor support, shift changes at
short notice, and overtime all showed relatively high ICC1s, confirming
that there is nonrandom variability between units. This indicates that
organizations, and units in particular, have a critical role in supporting
nurses bymatching scheduling needs in the unit with nurses' individual
needs, and it reflects common practice in Switzerland, where the unit
manager creates the work schedule. Although the effects in our models
are rather small, our analysis revealed differential effects of the
employer's scheduling needs on nurses' emotional exhaustion and in-
tention to leave. Specifically, shift changes at short notice and overtime
had a stronger impact on nurses' emotional exhaustion, whereas per-
ceived work-schedule control and perceived work-schedule support
from supervisors had a stronger influence on the nurses' intention to
leave the workplace.

Our results show that emotional exhaustion is linkedwith employer
scheduling needs, such as working overtime or shift changes at short
notice. Working overtime is a frequent measure for nurses but does
not necessarily mitigate staffing shortages. On the contrary, it contrib-
utes to higher levels of nursing care left undone, an increased risk of er-
rors, and lower levels of reported quality of care and patient safety
(Dall'Ora et al., 2016). Shift changes at short notice are associated with
sleep disturbance (Min and Hong, 2022). Both of these factors should
therefore be avoided to protect nurses, patients, and healthcare services.
Organizations should provide predictable work schedules to prevent
nurses' emotional exhaustion and contribute to a healthy workforce.



Table 2
Associations of emotional exhaustion with independent variables.

Predictors Model Ia Model IIa Model IIIa

Estimates CI P Estimates CI P Estimates CI P

(Intercept) 2.53 2.41–2.65 <0.001⁎⁎⁎ 2.51 2.39–2.62 <0.001⁎⁎⁎ 2.53 2.41–2.64 <0.001⁎⁎⁎

Professional experience (years)
≤3 0.19 0.04–0.34 0.015⁎ 0.19 0.05–0.34 0.01⁎ 0.17 0.02–0.32 0.027⁎

>3–≤7 0.12 −0.03–0.26 0.123 0.1 −0.04–0.25 0.164 0.11 −0.04–0.26 0.141
>7–≤15 0.11 −0.02–0.25 0.104 0.11 −0.02–0.24 0.096 0.11 −0.02–0.24 0.108
>15–≤20 0.04 −0.12–0.19 0.654 0.01 −0.14–0.16 0.878 0.04 −0.11–0.20 0.572
>20 (reference)

Employment percentage
≤60 −0.2 −0.34 to −0.06 0.006⁎⁎ −0.2 −0.34 to −0.06 0.005⁎⁎ −0.2 −0.34 to −0.06 0.005⁎⁎

61–90 −0.04 −0.15–0.06 0.445 0 −0.11–0.10 0.957 −0.03 −0.14–0.07 0.554
>90 (reference)

Perception of control −0.06 −0.12 to −0.00 0.04⁎ −0.06 −0.11–0.00 0.052
Supervisor support −0.09 −0.15 to −0.04 0.001⁎⁎ −0.09 −0.15 to −0.03 0.002⁎⁎

Change at short notice 0.04 −0.02–0.10 0.166 0.02 −0.04–0.08 0.457
Overtime 0.11 0.05–0.17 <0.001⁎⁎⁎ 0.12 0.06–0.18 <0.001⁎⁎⁎

Random effects
σ2 0.47 0.47 0.47
τ00 0.05unit 0.04unit 0.04unit
ICC 0.09 0.09 0.07
N 114unit 114unit 114unit
Observations 854 896 854
Marginal R2/conditional R2 0.052/0.137 0.053/0.133 0.082/0.148
AIC 1891.986 1986.477 1889.186

Note. Model Ia: relation of emotional exhaustion to perceivedwork-schedule control and perceivedwork-schedule support from their supervisor;model IIa: relation of emotional exhaus-
tion to shift changes at short notice and overtime; model IIIa: relation of emotional exhaustion to all four factors; CI = confidence interval; σ2 = residual variance; τ= rank correlation
coefficient; ICC = interclass correlation; R2 = R squared; AIC = Akaike's information criterion.
⁎ P < 0.05.
⁎⁎ P < 0.01.
⁎⁎⁎ P < 0.001.
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Intention to leave is more strongly associated with perceived work-
schedule control and perceived work-schedule support from their su-
pervisor than with employer scheduling needs. Previous studies on
work-schedule control have also found small but consistent effects on
employees' higher musculoskeletal symptoms, depressive symptoms,
Table 3
Associations of intention to leave an organization with independent variables.

Predictors Model Ib Mode

Estimates CI P Estim

(Intercept) 1.77 1.62–1.91 <0.001⁎⁎⁎ 1.74
Professional experience (years)
≤3 0.49 0.30–0.67 <0.001⁎⁎⁎ 0.49
>3–≤7 0.53 0.35–0.71 <0.001⁎⁎⁎ 0.53
>7–≤15 0.35 0.19–0.52 <0.001⁎⁎⁎ 0.36
>15–≤20 0.21 0.02–0.40 0.027⁎ 0.15
>20 (reference)

Employment percentage
≤60 −0.12 −0.30–0.05 0.163 −0.1
61–90 −0.06 −0.18–0.07 0.391 0.03
>90 (reference)

Perception of control −0.17 −0.24 to −0.10 <0.001⁎⁎⁎

Supervisor support −0.15 −0.22 to −0.08 <0.001⁎⁎⁎

Change at short notice 0.11
Overtime 0.08
Random effects
σ2 0.71 0.75
τ00 0.04unit 0.07u
ICC 0.06 0.09
N 114unit 114un
Observations 857 900
Marginal R2/conditional R2 0.143/0.194 0.083
AIC 2224.164 2399

Note. Model Ib: relation of intention to leave to perceived work-schedule control and perceiv
to shift changes at short notice and overtime;model IIIb: relation of intention to leave to all four
ICC = interclass correlation; R2 = R squared; AIC = Akaike's information criterion.
⁎ P < 0.05.
⁎⁎ P < 0.01.
⁎⁎⁎ P < 0.001.
and work–life balance (Albrecht et al., 2020; Nijp et al., 2012). Higher
levels of perceivedwork-schedule controlmay protect nurses frompsy-
chological preoccupation with work in their free time and thus prevent
emotional exhaustion (Vieten et al., 2022). Nurses' preferences on shift
work and schedule patterns vary depending on their age or caregiving
l IIb Model IIIb

ates CI P Estimates CI P

1.59–1.88 <0.001⁎⁎⁎ 1.76 1.62–1.91 <0.001⁎⁎⁎

0.30–0.67 <0.001⁎⁎⁎ 0.47 0.29–0.65 <0.001⁎⁎⁎

0.35–0.71 <0.001⁎⁎⁎ 0.52 0.34–0.70 <0.001⁎⁎⁎

0.20–0.53 <0.001⁎⁎⁎ 0.35 0.19–0.52 <0.001⁎⁎⁎

−0.04–0.34 0.132 0.22 0.03–0.41 0.024⁎

1 −0.28–0.06 0.219 −0.13 −0.30–0.05 0.151
−0.10–0.16 0.666 −0.04 −0.17–0.08 0.495

−0.17 −0.23 to −0.10 <0.001⁎⁎⁎

−0.14 −0.21 to −0.07 <0.001⁎⁎⁎

0.03–0.18 0.004⁎⁎ 0.07 −0.00–0.13 0.053
0.00–0.16 0.038⁎ 0.07 0.00–0.14 0.036⁎

0.7
nit 0.04unit

0.05
it 114unit

857
/0.163 0.160/0.204
.879 2227.735

ed work-schedule support from their supervisor; model IIb: relation of intention to leave
factors; CI= confidence interval;σ2= residual variance; τ=rank correlation coefficient;
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responsibilities (Ejebu et al., 2021). Individual work-schedule needs
could therefore be managed in a teammixed by age and caregiving re-
sponsibilities. Therefore, hospitals have a responsibility as employers to
create awork environment that fosters team stability. Additionally, self-
administrated work scheduling could be a promising approach to
supporting nurses' individual needs, if implemented thoughtfully
(Wynendaele et al., 2021). Studies have shown that work-schedule
components tend to be similar in nurses from the same unit, meaning
that unit culture may also have an effect on these similarities (Cho et
al., 2021). Unit managers and organizations should foster and support
a workplace culture that respects nurses' needs regarding work-sched-
ule management and considers working overtime and shift changes at
short notice as exceptions and not as common practice.

4.1. Strengths and limitations

This study is the firstmulticenter survey to examine the associations
of work-schedule management with emotional exhaustion and an in-
tention to leave in a large sample of nurses in Swiss psychiatric hospi-
tals. Regarding patient needs and nursing interventions, there are
differences between general hospitals and psychiatric hospitals. How-
ever, these differences are not relevant to the care supply and demand
perspective we have adopted in our study. Therefore, our findings are
of interest to hospitals with diverse profiles. The inclusion of gender in
the model did not result in a better fit. The higher proportion of males
in nursingwithin themental health setting does not limit the generaliz-
ability of the findings. To assess whether the independent variables
were appropriate for model calculations, we thoroughly examined
them using Mokken-scale analysis and ICC2 for assessing the reliability
of the aggregated measure. However, our study has three main limita-
tions. First, the cross-sectional design does not allow inferences about
causality. Second, all the variables were self-reported by the nurses,
which is a potential source of common-method bias, although this
might have been mitigated by aggregate measures. Third, although
this is a relatively largemulticenter study, the samplewas not randomly
selected, which limits the generalizability of the findings.

5. Conclusions

Our study results indicate that the observed variation for perceived
work-schedule control, perceived supervisor support, shift changes at
short notice, and overtime between units are promising factors for inter-
ventions to prevent emotion exhaustion and an intention to leave an or-
ganization in nurses. Unit managers should try to increase the stability of
work schedules and nurses' influence on their work schedules. Organiza-
tions should provide stable work schedules to reduce nurses' emotional
exhaustion and contribute to a healthy workforce. This could conse-
quently reduce early career endings and early retirement and counteract
nurse shortages. Further studies will be necessary to examine which as-
pects of unit culture are relevant for work-schedule management. Addi-
tionally, using longitudinal data would allow more robust inferences
and reduce the bias inherent in cross-sectional studies.
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