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Abstract
Background: Shift work disorder (SWD) is highly prevalent among shift-working nurses and has multiple negative
health-related effects. There is a dearth of insight into career-related decisions made by nurses suffering from SWD, for
instance in terms of their intention to quit work (turnover intention). In this study, we aimed to investigate the association between SWD and turnover intention among nurses, and the individual and work-related correlates of turnover
intention.
Method: Data were derived from the ongoing longitudinal cohort study “SUrvey of Shift work, Sleep and Health
(SUSSH)” among Norwegian nurses. An annual survey was initiated in 2008/2009 (N = 2965). The present study used
data collected in year 2015 (wave 7) and 2016 (wave 8). Nurses were included if: 1) they were working as nurses in
both 2015 and 2016, and 2) had completed a three-item scale adapted from the Michigan Organizational Assessment
Questionnaire assessing turnover intention (in wave 8), and 3) did not only work day-shifts. SWD was measured in
wave 7 with three questions based on the minimal criteria from the third edition of the International Classification of
Sleep Disorders. Job demands, decision latitude, and social support at the workplace were measured with subscales
of the Swedish Demand-Control-Support Questionnaire.
Results: Eight Hundred eighty-nine nurses were included. The results from the hierarchical linear regression
showed that SWD predicted turnover intention one year later, i.e. from 2015 to 2016 ( F1,835 = 6.00, p < 0.05; β = 0.084,
p = 0.015). The findings remained significant when controlling for age, sex, organizational tenure, number of nights
worked, shift work schedule and workplace social support, job demands and decision latitude.
Conclusion: This study showed that SWD is associated with turnover intention, even when controlling for individual
and work-related variables.
Keywords: Turnover intention, Shift work disorder, Nursing, Sleep
Introduction
In the European Union, as many as 40% of health care
workers are exposed to shift work [1]. Shift work is associated with several negative health outcomes, such as
impaired cognitive functioning [2], cardiovascular disease [3], ischemic stroke [4], depression [5], cancer [6,
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7], metabolic syndrome [8], ulcers [9], obesity [10, 11],
reproductive problems [12] and gastrointestinal dysfunction [9]. Furthermore, shift work is known to disrupt
sleep and cause sleepiness [13]. Especially night shifts,
early morning shifts and quick returns are known to
cause significant sleep loss [14–16].
Shift work disorder (SWD) is associated with a recurring work schedule that overlaps with the usual time for
sleep [17]. In 2014, a third edition of the International
Classification of Sleep Disorder was published including amendments of the criteria of SWD. According to
the ICSD-3 criteria for SWD, symptoms of insomnia/
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sleepiness should be linked to a reduction of total sleep
time in relation to the work schedule. Furthermore, the
required duration of the symptoms warranting a diagnosis increased from one (ICSD-2) to three months.
The prevalence of SWD varies by occupation and working time patterns. When SWD is measured by the criteria in ICSD-2, the prevalence is estimated to range from
10 to 84% [18–21]. A prevalence ranging from 29% in
two-shift rotation workers to 44% in three-shift rotation
workers was found among Norwegian nurses [22]. Few
studies have investigated the prevalence of SWD using
the criteria from ICSD-3. Still, a recent meta-analysis
indicates that the ICSD-3 criteria yield somewhat lower
prevalence estimates of SWD then the ICSD-2 criteria
[23].
Beyond the health-related outcomes, SWD may also
influence nurses’ career-related decisions, e.g., the decision to stay in or leave one’s job. Researchers have long
investigated the relationship between working time
arrangements and the intention to leave the job, both in
the context of nursing [24, 25] and other professions [26].
There is however a dearth of knowledge about how SWD
may influence turnover intention among nurses.
Turnover intention is defined as an employee’s intent to
find a new job with another employer [27]. While turnover itself may not be problematic, excessive turnover may
lead to reduced quality in clinical care and can be costly
for health institutions [28]. Internal turnover (within
the same organization) or external turnover (leaving the
organization or the profession entirely) are both common among nurses [28]. Importantly, turnover intention
does not necessarily lead to actual turnover, but has been
shown to be a strong predictor for the latter [29].
Several studies have elucidated different factors that
may lead to turnover intention among nurses. First, it
has been shown that turnover intention is higher among
younger versus older nurses [7, 30]. Previous research
shows that age as well as organizational tenure (i.e., number of years working as a nurse) – two characteristics that
may often correlate – are both positively related to organizational commitment and negatively related to turnover
intention [31]. Other person- or role-related characteristics that have been found to be associated with turnover intention include sex [32], sleep disturbances [7, 33]
working in frontline clinical roles and residential agedcare units [30] in addition to being less satisfied with pay
or opportunities for career advancement [25].
A second strand of findings on the correlates of turnover intention relates to nurses’ experiences of their working environment. Parry et al. [30] found that turnover
intention is higher among nurses who are less satisfied
with their jobs and who often have experienced injury
or abuse at the workplace in the preceding 12 months.
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Furthermore, work-family conflict (i.e., perception of
insufficient energy and time to successfully perform work
and family roles; cf. [34]) have been found to predict
seeking of other job opportunities [35]. Finally, Yoon [25]
found that nurses who work shifts and who desire daytime work also have higher turnover intention.
Turnover intention has multiple consequences both for
the individual and for the society. Several theories have
been developed in understanding the phenomenon of
turnover intention. As reviewed and summarized by Holtom et al. ([36] p. 232) seven main trends have characterized the development of the understanding of turnover
intention. These trends comprise (1) the role of individual difference as predictors of turnover (e.g., personality); (2) the role of stress- and change-related attitudes
(e.g., change acceptance); (3) the role of unfolding decisions in several paths towards turnover (e.g., shocks and
various behavioral responses); (4) the role of contextual
variables and in particular interpersonal relationships
(e.g., organizational diversity); (5) the role of factors that
predict the inclination to stay in the job (e.g., job embeddedness); (6) the role of time and a process-orientation in
the understanding of turnover (e.g., changes in employee
attitudes over time), and finally, (7) the further investigation of previously identified relationships with turnover
intention (e.g., meta-analyses). The multitude of factors
covered here and the relative lack of integration between
them, suggests relatively little theoretical consensus in
the understanding of turnover intention.
Taken together, previous research shows that turnover
intention depends on various individual and work-environmental factors. In this paper, the job demands-control-support (JDCS) model [37–39] functions as the
underlying framework. It includes (1) job demands, i.e.,
psychological stressors related to work load and work
conflicts [37, 40], (2) job control (or decision latitude), i.e.
workers’ ability to control their work activities [40] and
(3) social support at work, i.e., supportive interactions
with co-workers [38, 41].
Previous research indicates that at the individual level,
there are different stressors that affect people in different manners. According to the two-dimensional work
stressor framework [42], challenge stressors could potentially promote personal growth, while hindrance stressors are potentially constraining the individual personal
development and work-related accomplishment [43]. The
meta-analysis conducted by Podsakoff et al. [42] found
that hindrance stressors were negatively associated with
job satisfaction and organizational commitment. As
SWD is characterized by symptoms of insomnia/sleepiness, it might lead to adverse strain and impaired health,
which in turn might negatively affect job satisfaction and
organizational commitment.
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Based on reported research, we therefore hypothesized
that SWD is positively associated with turnover intention
among nurses (i.e. nurses with SWD have higher degree
of turnover intention). Furthermore, in light of previous research on shift work-environmental factors, we
wanted to investigate whether this relationship remained
when controlling for number of nights worked, shift
work schedule, social support, job demand and decision latitude at the workplace. Finally, considering previous research on age, organizational tenure and sex, we
wanted to investigate whether the relationship between
SWD and turnover intention remained also when controlling for these individual factors.

Methods and materials
Procedure and participants

Data were derived from the ongoing longitudinal cohort
study “SUrvey of Shift work, Sleep and Health (SUSSH)”
among Norwegian nurses initiated in 2008/2009. In
2008, 6000 nurses were randomly selected from the Norwegian Nurses Organisation’s (NNO) membership roll
and invited to participate in the study. Most Norwegian
nurses have NNO membership. A total of 2059 nurses
participated in the first wave (response rate = 38.1%
when excluding 600 questionnaires that were returned
due to wrong addresses). In 2009, an additional sample
of 905 newly educated nurses were recruited (response
rate = 33.1%) to increase the size of the study population.
Thus, the total number of included nurses at baseline
(2008/2009) was 2964. Of these, 1863 were available for
inclusion in 2015.
All nurses included at baseline have since been invited
to participate in annual follow-up surveys. Every year, the
nurses who responded to the first wave received invitations to participate, including questionnaires by postal
mail with prepaid return envelopes. Non-responders
received up to two reminders. To increase participation
rate, a lottery was conducted for each wave, in which 25
nurses could win a gift card with a value of 500 NOK
(~ 50 US $).
Inclusion criteria

The present study reports findings based on data collected in wave 7 (2015) and wave 8 (2016) and includes
only persons who (1) were still working as nurses, (2) had
a work schedule that was not limited to day-shifts only,
and (3) who had completed the Michigan Organizational
Assessment Questionnaire assessing turnover intention
(TIS) in 2016, which is the dependent variable in the
present analyses. Of the 1863 participants available for
inclusion, 974 were excluded based on the criteria above.
This provided a final sample of 889 participants.
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Demographical and work schedule variables

The demographic variables were all collected in 2015,
except for sex and age, which were collected at baseline. However, the age variable was recalculated for the
year 2015. In addition, we registered the following workrelated variables in 2015: Number of nights shifts worked
in the last year and number of years working as a nurse.
Finally, we collected data on the nurses’ shift work schedules, for which we generated separate dummy variables:
1) evening shifts only, 2) night shifts only, 3) two-shift
schedules (day and evening), 4) three-shift schedules (day,
evening and night), 5) other schedules that included night
work. The latter category served as the reference category
in the coding of the dummy variables. The dummy variable for evening shifts only was excluded from the regression analyses, as there was only one person selecting this
category. The shift-work schedule data was self-reported.
The evening/night shift categories were largely similar
for all participants and were defined as follows: Evening shifts typically begin at 14.30 and end at 22.00. Night
shifts typically begin at 21.30 and end at 07.00. There is
some slight variation, e.g., evening shifts that begin at
15.00 and night shifts that begin at 22.00; however, this
variation is limited to such 30-min differences.
Shift Work Disorder (SWD)

SWD was measured in 2015 with three questions based
on the criteria from the third edition of the ISCD-3
(American Academy of Sleep Medicine 2014). The questions were formulated as follows: a) “Do you have a work
schedule that sometimes overlaps with the time you usually sleep?”; b) “If yes, does this cause insomnia and/or
excessive sleepiness due to reduced amount of sleep?”; c)
“If yes, has this lasted for at least three months?”. If the
nurses answered yes to all three questions, they were
classified as having SWD. It is important that this classification of SWD versus non-SWD has not been validated
against a clinical diagnosis. Our measure of SWD is thus
only a proxy for SWD. Still, we henceforth refer to nurses
who have responded yes to all three questions above as
having SWD, which is in line with previous studies [19,
44].
Turnover intention

Turnover intention was measured in 2016 with a threeitem scale adapted from the Michigan Organizational
Assessment Questionnaire [45]. The items were formulated as follows: 1) “I will actively look for a new job in the
next year,” 2) “I often think about quitting” and 3) “I will
probably look for a new job by the next year”. Responses
were noted on a 5-point Likert scale from 1 (strongly
disagree) to 5 (strongly agree). We added the scores of
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the three items into one composite score, which ranged
from 3 to 15. A higher score reflects a higher degree of
turnover intention. The scale had high internal consistency (α = 0.941).
Job demands, decision latitude and social support

Data on job demands, decision latitude, and social support at the workplace were collected in 2015. The three
constructs were measured with subscales of the Swedish Demand-Control-Support Questionnaire [41, 46, 47].
Answers on all three subscales were scored on a 4-point
frequency scale (often; sometimes; seldom; never). We
made sum scores for all three subscales by adding the
item scores for each subscale.
Psychological job demands were measured with five
items covering effort, time pressure and conflicts in the
work setting. The job demands subscale had good internal consistency (α = 0.778). Decision latitude was measured with six items that assess the degree of control and
discretion in the work setting. The job decision latitude
subscale had internal consistency below the expected
alpha (α = 0.597). For this reason, the results regarding
this subscale need to be interpreted prudently. Social
support at work was measured with six items that capture aspects of supportive relationships and atmosphere
in the work setting. The social support subscale had high
internal consistency (α = 0.845).
Ethics

The study was approved by the Regional Committee for
Medical and Health Research Ethics of Western Norway
(REK-West, no 088.08). Written informed consent was
obtained from all participants.
Statistical analyses

Descriptive statistics for all relevant variables were calculated. A hierarchical multiple linear regression with
nurses’ turnover intention in 2016 as the dependent
variable was conducted. The first model included only
SWD in 2015 as the independent variable. The second
model also included age, sex, number of years working
as a nurse, number of night shifts in previous year, shift
work schedule, the three sum score variables capturing
social support, job demands, and decision latitude, and
dummy variables for each of the shift work categories
outlined above. Preliminary analyses were conducted to
ensure no violation of the assumption of normality, linearity, multicollinearity and homoscedasticity. Multicollinearity diagnostics revealed that two of the dummy
variables for work schedules had VIF and tolerance values that were somewhat above and below the recommended thresholds, respectively. However, this threat is
mitigated by the fact that these are dummy variables that
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are used for control purposes. We also ran the regression
analyses without these variables and the pattern of results
reported below remained the same. We therefore report
the full regression analyses. All analyses were conducted
using IBM SPSS Statistics 28 for Windows.

Results
889 respondents were included in the final sample. The
mean age was 39.5 years (SD = 8.6), 89.6% were female,
76.4% were living with a partner and 64.7% had children living at home. The mean number of night shifts in
the preceding year was 26.8 (SD = 37.4). In total, 41.3%
of nurses worked two-shift schedules, 44.8% worked
three-shift schedules, 8.5% worked night shifts only, 0.1%
worked evening shifts only and 5.3% worked other schedules that included night work. The numbers of observations for the different variables vary somewhat due to
some missing data.
In 2015, 40.3% of the nurses were classified as having
SWD. The mean turnover intention score in the subsequent year was 7.3 (SD = 3.8) and the median was 6.
On the JDCS model variables, the mean scores were as
follows: job demands = 14.4 (SD = 2.7), decision latitude = 12.7 (SD = 2.1), social support = 10.7 (SD = 2.9).
The results from the first model in the hierarchical
linear regression showed that SWD predicted turnover intention one year later, i.e., from 2015 to 2016
(F1,835 = 6.00, p < 0.05; β = 0.084, p = 0.015) (Table 1).
In the second model (F8,828 = 10.55, p < 0.001), the association between SWD and turnover intention remained
significant (β = 0.085, p = 0.014) also when controlling
for the other variables included in the model. Further,
there was a negative association between age and turnover intention (β = -0.113, p = 0.002) and a negative association between workplace social support and turnover
intention (β = -0.291, p < 0.001).
Discussion
In line with our hypothesis, the results showed that SWD
was positively associated with turnover intention one
year later. This result also remained significant when
controlling for age, sex, organizational tenure, night
shift load, work schedule, and workplace social support,
demands and decision latitude. Importantly, two of the
other correlates in the regression analyses, age and social
support were negatively associated with turnover intention. The findings thus reveal that nurses with SWD
express a stronger inclination to quit than do nurses
without SWD. This intention is, also stronger among
younger nurses and among those who do not experience
a socially supportive work environment. While previous
studies have found high turnover intention among shift
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Table 1 Determinants of nurses’ turnover intention
B

SE

β

T

ΔR2

Step 1
Shift work disorder

0.660

0.267

0.086

2.473*

0.007

Shift work disorder

0.639

0.264

Age

-0.047

0.016

0.083

2.424*

0.116

-0.108

-2.878*

Sex

-0.317

0.409

-0.026

-0.774

Organizational tenure (# years as a nurse)

-0.034

0.034

-0.037

-0.987

Night shift load (# night shifts last year)

0.008

0.005

0.081

1.622

Work schedule: Only night shifts

-0.118

0.765

-0.009

-0.154

Work schedule: Day and evening shifts

1.178

0.595

0.154

1.979

Work schedule: Day, evening and night shifts

0.188

0.567

0.025

0.332

Workplace social support

-0.366

0.047

-0.281

-7.727**

Workplace job demands

-0.006

0.051

-0.004

-0.109

Workplace decision latitude

0.078

0.062

0.044

1.262

Step 2

The table shows results from a hierarchical multiple linear regression predicting turnover intention, in which model 1 included only shift work disorder (measured
one year earlier) as a predictor, while model 2 also included the additional correlates listed in Step 2. Asterisks indicate the following p-values: *p < .05 **p < .01. The
reference category for the work schedule dummy variables is “other schedules involving night work”, cf. the method section above

workers, the present study is to our knowledge the first
to show that SWD is associated with turnover intention.
Nurses with SWD may thus be more likely to seek
jobs with more preferable working time arrangements,
for instance day work only. Such work may alleviate the
distressing symptoms of SWD. However, this interpretation relies on the assumption that nurses who experience SWD attribute the symptoms thereof to the working
schedules and thus views turnover as a solution. Our data
do not provide insight into such sensemaking processes.
We only demonstrate the association between these phenomena and cannot draw causal conclusions about the
relationship between them.
It is important to note that although there is an association between SWD and increased turnover intention,
this does not necessarily lead to actual turnover. Previous studies are suggestive of a relatively weak relationship
between turnover intention and actual turnover [48]. We
should therefore interpret the findings on the relationship between SWD and turnover intention with caution. There is still reason to take the association between
these phenomena seriously and consider possible ways to
address it.
The findings that age and workplace social support were negatively associated with turnover intention are also interesting. Previous research shows that
newly educated nurses, who tend to be younger, have
higher turnover [49] and are more likely to quit to seek
career advancement [50, 51]. Other factors, such as
the question of whether experienced nurses become

more embedded into the workplace and therefore have
lower turnover, might also explain this association [52].
Higher age has indeed been highlighted as a protective
factor against turnover and turnover intention [50]. It
is an open question whether the association between
turnover intention and age results from work seniority, rather than of age per se [50]. In our analyses, age
rather than organizational tenure was significantly
associated with turnover intention.
The finding that workplace social support was negatively associated with turnover intention might suggest
that social support has a protective effect with regard
to nurses’ turnover. This would imply that being in a
socially supportive environment can make nurses more
tolerant to adverse effects of shift work.
A central question is how the problem of SWD
among nurses should be addressed. For persons with
SWD, turnover can indeed be a solution, as it can
make it possible to quit working shifts through other
job opportunities. For nurses who wish to stay in the
job, a possibility is to seek treatment for SWD. Treatment mainly comprises pharmacological interventions addressing the sleep–wake symptoms as well as
chronobiological therapies aiming to realign intrinsic
biological rhythms to the externally imposed shift-work
schedule [53]. Other solutions put more emphasis on
prevention and may as such include health promotion
strategies [54], napping, sleep hygiene and education,
changes in the shift work scheduling in accordance
with the nurses’ preferences, as well as sufficient rest
between shifts and exercise [55].
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Limitations

This study has some limitations that should be noted. The
study was conducted among Norwegian nurses, of whom
the vast majority were female. Furthermore, the mean
age of the sample was 39.5 years, thus indicating a healthy
worker effect, i.e. that turnover may have occurred at earlier ages for nurses who would therefore not be part of
the current sample. While our data does not allow us to
investigate this, it is likely that turnover intention would
have been higher if these nurses had been included. It is
also an interesting question whether SWD would have
been higher in the sample of nurses who already chose to
leave the job, but this is uncertain and needs to be investigated further. Consequently, the sample characteristics
need to be taken into account when assessing the possibility to generalize the findings to other populations and
settings. Furthermore, while the number of respondents
was fairly high, it is difficult to ascertain the degree of
representativeness of our sample, since we do not have
data on non-participants which would have allowed for
a comparison of characteristics of participants versus
non-participants.
We should also note that it is a limitation that the data
in our study did not allow for causal inference. Although
the regression included several relevant variables, we
cannot be sure if other variables would potentially affect
the relationships under investigation. While the results
showed that nurses who experienced low social support at work had higher turnover intention scores, our
study cannot shed light on whether an increase in perceived social support (by whichever measure) would
actually reduce turnover intention. It is also a limitation
of our study that we do not explore moderated relationships. Future studies could explore such relationships
(e.g., SWD x stress) as predictors or turnover intention. Another approach could be to conduct latent profile analysis of workers based on both demographic and
work-related variables and investigate if turnover intension predicts latent profile membership [56]. Finally, we
should note that the explained variance is not very high,
which implies that there are unobserved predictors that
may be important for the understanding of the relationships under investigation.

Conclusion
This study showed that SWD is associated with turnover intention, even when controlling for individual and
work-related variables. Age and workplace social support
were negatively associated with turnover intention. These
results only reveal associations and do not necessarily
imply causality. Further research should investigate these
relationships using other research designs that may allow
for causal inferences.

Page 6 of 8

Acknowledgements
This study received a grant for practical administration and data collection
from The Western Norway Regional Health Authority (grant number 911386,
no personal payment/salary). Grants to cover some of the running expenses
of the SUSSH has been provided by the Norwegian Nurses Organisation. Further, the study was partly funded from Nordforsk, Nordic Program on Health
and Welfare (74809).
Authors’ contributions
KMB, BB, BM, SP, AH and SW designed the study. KMB, SW and BB wrote the
first draft. KMB conducted the analyses. All authors contributed to writing,
revising, and approved the final manuscript.
Funding
This study received a grant for practical administration and data collection
from The Western Norway Regional Health Authority (grant number 911386,
no personal payment/salary). Grants to cover some of the running expenses of
the SUSSH has been provided by the Norwegian Nurses Organisation. Further,
the study was partly funded from Nordforsk, Nordic Program on Health and
Welfare (grant number 74809).
Availability of data and materials
The datasets used in the current study are available from the corresponding
author on reasonable request.

Declarations
Ethics approval and consent to participate
The study was approved by the Regional Committee for Medical and Health
Research Ethics of Western Norway (REK-West, no 088.08). Informed written
consent was obtained from all participants. All methods were performed in
accordance with the relevant guidelines and regulations.
Consent for publication
Not applicable.
Competing interests
The authors have no conflicts of interest.
Author details
1
Department of Health and Caring Sciences, Western Norway University
of Applied Sciences, P.O. Box 7030, 5020 Bergen, Norway. 2 Department
of Global Public Health and Primary Care, University of Bergen, Bergen,
Norway. 3 Norwegian Competence Center for Sleep Disorders, Haukeland
University Hospital, Bergen, Norway. 4 Department of Psychosocial Science,
University of Bergen, Bergen, Norway. 5 Optentia, the Vaal Triangle Campus
of the North-West University, Vanderbijlpark, South Africa.
Received: 3 September 2021 Accepted: 31 May 2022

References
1. Vanttola P, Puttonen S, Karhula K, Oksanen T, Härmä M. Prevalence of shift
work disorder among hospital personnel: A cross-sectional study using
objective working hour data. J Sleep Res. 2020;29(3):e12906.
2. Vogel M, Braungardt T, Meyer W, Schneider W. The effects of shift work on
physical and mental health. J Neural Transm. 2012;119(10):1121–32.
3. Torquati L, Mielke GI, Brown WJ, Kolbe-Alexander T. Shift work and the
risk of cardiovascular disease. A systematic review and meta-analysis
including dose–response relationship. Scand J Work Environ Health.
2018;44(3):229–38.
4. Brown DL, Feskanich D, Sánchez BN, Rexrode KM, Schernhammer ES,
Lisabeth LD. Rotating night shift work and the risk of ischemic stroke. Am
J Epidemiol. 2009;169(11):1370–7.
5. Torquati L, Mielke GI, Brown WJ, Burton NW, Kolbe-Alexander TL. Shift
work and poor mental health: a meta-analysis of longitudinal studies. Am
J Public Health. 2019;109(11):e13–20.

Blytt et al. BMC Nursing

6.
7.
8.
9.
10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

(2022) 21:143

Hansen J. Risk of breast cancer after night-and shift work: current
evidence and ongoing studies in Denmark. Cancer Causes Control.
2006;17(4):531–7.
Kudo Y, Satoh T, Sinji H, Miki T, Watanabe M, Wada K, Aizawa Y. Factors
associated with turnover interntion among nurses in small and mediumsized medical institutions. Environ Health Prev Med. 2006;11(3):128–35.
Karlsson B, Knutsson A, Lindahl B. Is there an association between shift
work and having a metabolic syndrome? Results from a population
based study of 27 485 people. Occup Environ Med. 2001;58(11):747–52.
Knutsson A, Boggild H. Gastrointestinal disorders among shift workers.
Scand J Work Environ Health. 2010;36:85e95.
Buchvold HV, Pallesen S, Øyane NM, Bjorvatn B. Associations between
night work and BMI, alcohol, smoking, caffeine and exercise–a crosssectional study. BMC Public Health. 2015;12(15):1112. https://doi.org/10.
1186/s12889-015-2470-2.PMID:26558686;PMCID:PMC4642677.
Liu Q, Shi J, Duan P, Liu B, Li T, Wang C, Lu Z. Is shift work associated with
a higher risk of overweight or obesity? A systematic review of observational studies with meta-analysis. Int J Epidemiol. 2018;47(6):1956–71.
Bonzini M, Palmer KT, Coggon D, Carugno M, Cromi A, Ferrario MM.
Shift work and pregnancy outcomes: a systematic review with
meta-analysis of currently available epidemiological studies. BJOG.
2011;118(12):1429–37.
Saksvik IB, Bjorvatn B, Hetland H, Sandal GM, Pallesen S. Individual differences in tolerance to shift work - a systematic re-view. Sleep Med Rev.
2011;15:221–35. https://doi.org/10.1016/j.smrv.2010.07.002.
Sallinen M, Kecklund G. Shift work, sleep, and sleepiness - dif-ferences
between shift schedules and systems. Scand J Work Environ Health.
2010;36:121–33. https://doi.org/10.5271/sjweh.2900.
Karhula K, HÄRMÄ M, Sallinen M, Hublin C, Virkkala J, Kivimäki M, Puttonen S. Job strain, sleep and alertness in shift working health care
professionals–a field study. Ind Health. 2013;51(4):406–16.
Vedaa Ø, Harris A, Bjorvatn B, Waage S, Sivertsen B, Tucker P, Pallesen S.
Systematic review of the relationship between quick returns in rotating
shift work and health-related outcomes. Ergonomics. 2016;59(1):1–14.
American Academy of Sleep Medicine. The international classification of
sleep disorders. 3rd ed. Darien, IL: Diagnostic and coding manual; 2014.
Zaki NFW, Denewar KAF, El Sherif MAF, Elweheidy A, Ibrahim HF, PandiPerumal SR. Psychological correlates of shift-work sleep disorder among a
sample of Egyptian nurses. Arab J Psychiatry. 2016;27:127–43.
Waage S, Moen BE, Pallesen S, Eriksen HR, Ursin H, Åkerstedt T, Bjorvatn
B. Shift work disorder among oil rig workers in the North Sea. Sleep.
2009;32(4):558–65.
Drake CL, Roehrs T, Richardson G, Walsh JK, Roth T. Shift work sleep
disorder: prevalence and consequences beyond that of symptomatic day
workers. Sleep. 2004;27(8):1453–62.
Taniyama Y, Nakamura A, Yamauchi T, Takeuchi S, Kuroda Y. Shift-work
disorder and sleep-related environmental factors in the manufacturing
industry. J UOEH. 2015;37:1–10. https://doi.org/10.7888/juoeh.37.1.
Flo E, Pallesen S, Magerøy N, Moen BE, Grønli J, et al. Shift Work Disorder
in Nurses – Assessment, Prevalence and Related Health Problems. PLoS
ONE. 2012;7(4):e33981.
Pallesen S, Bjorvatn B, Waage S, Harris A, Sagoe D. Prevalence of shift
work disorder: A systematic review and meta-analysis. Front Psychol.
2021;12:652.
Kim JK, Kim MJ. A review of research on hospital nurses’ turnover intention. J Korean Acad Nurs Admin. 2011;17(4):538–50.
Yoon SJ. The factors affecting on Turnover Intention of Nurses. Medico
Legal Update. 2020;20(1):1827–32.
Zedeck S, Jackson SE, Summers E. Shift work schedules and their relationship to health, adaptation, satisfaction, and turnover intention. Acad
Manag J. 1983;26(2):297–310.
Søbstad JH, Pallesen S, Bjorvatn B, Costa G, Hystad SW. Predictors of
turnover intention among Norwegian nurses: A cohort study. Health Care
Manage Rev. 2021;46(4):367–74.
Duffield CM, Roche MA, Homer C, Buchan J, Dimitrelis S. A comparative
review of nurse turnover rates and costs across countries. J Adv Nurs.
2014;70(12):2703–12.
Steel RP, Ovalle NK. A review and meta-analysis of research on the relationship between behavioral intentions and employee turnover. J Appl
Psychol. 1984;69(4):673.

Page 7 of 8

30. Perry L, Gallagher R, Duffield C, Sibbritt D, Bichel-Findlay J, Nicholls R.
Does nurses’ health affect their intention to remain in their current
position? J Nurs Manag. 2016;24(8):1088–97.
31. Hoonakker P, Carayon P, Korunka C. Using the Job-DemandsResources model to predict turnover in the information technology
workforce: General effects and gender differences. Horizons Psychol.
2013;22(1):51–65.
32. Favaro A, Wong C, Oudshoorn A. Relationships among sex, empowerment, workplace bullying and job turnover intention of new graduate
nurses. J Clin Nurs. 2021;30(9–10):1273–84.
33. Shimizu T, Eto R, Horiguchi I, Obata Y, Feng Q, Nagata S. Relationship
between turnover and periodic health check-up data among Japanese hospital nurses: A three-year follow-up study. J Occup Health.
2005;47(4):327–33.
34. Grandey AA, Cropanzano R. The conservation of resources
model applied to work–family conflict and strain. J Vocat Behav.
1999;54(2):350–437.
35. Jansen NW, Mohren DC, van Amelsvoort LG, Janssen N, Kant I. Changes in
working time arrangements over time as a consequence of work-family
conflict. Chronobiol Int. 2010;27(5):1045–61.
36. Holtom BC, Mitchell TR, Lee TW, Eberly MB. Turnover and retention
research: A glance at the past, a closer review of the present, and a venture into the future. Acad Manag Ann. 2008;2(1):231–74.
37. Karasek RA Jr. Job demands, job decision latitude, and mental strain:
Implications for job redesign. Adm Sci Q. 1979;24(2):285–308.
38. Karasek R, Theorell T. Healthy work: Stress, productivity, and the reconstruction of working life. New York, NY: Basic Books; 1990.
39. Fila MJ. The job demands, control, support model: Where are we now.
TKM Int J Res Manage. 2016;1(1):15–44.
40. Van der Doef M, Maes S. The job demand-control (-support) model and
psychological well-being: A review of 20 years of empirical research. Work
Stress. 1999;13(2):87–114.
41. Johnson JV, Hall EM. Job strain, workplace social support, and cardiovascular disease: a cross-sectional study of a random sample of the Swedish
working population. Am J Public Health. 1988;78(10):1336–42.
42. Podsakoff NP, LePine JA, LePine MA. Differential challenge stressorhindrance stressor relationships with job attitudes, turnover intentions,
turnover, and withdrawal behavior: A meta-analysis. J Appl Psychol.
2007;92(2):438–54.
43. Boswell WR, Olson-Buchanan JB, LePine MA. Relations between stress and
work outcomes: The role of felt challenge, job control, and psychological
strain. J Vocat Behav. 2004;64(1):165–81.
44. Di Milia L, Waage S, Pallesen S, Bjorvatn B. Shift work disorder in a
random population sample–prevalence and comorbidities. PLoS ONE.
2013;8(1):e55306.
45. Bowling NA, Hammond GD. A meta-analytic examination of the construct validity of the Michigan Organizational Assessment Questionnaire
Job Satisfaction Subscale. J Vocat Behav. 2008;73(1):63–77.
46. Karasek R, Brisson C, Kawakami N, Houtman I, Bongers P, Amick B. The Job
Content Questionnaire (JCQ): an instrument for internationally comparative assessments of psychosocial job characteristics. J Occup Health
Psychol. 1998;3(4):322.
47. Sanne B, Torp S, Mykletun A, Dahl AA. The Swedish Demand—Control—Support Questionnaire (DCSQ): Factor structure, item analyses,
and internal consistency in a large population. Scand J Public Health.
2005;33(3):166–74.
48. Cohen G, Blake RS, Goodman D. Does turnover intention matter? Evaluating the usefulness of turnover intention rate as a predictor of actual
turnover rate. Rev Public Personnel Admin. 2016;36(3):240–63.
49. Cho SH, Lee JY, Mark BA, Yun SC. Turnover of new graduate nurses in their
first job using survival analysis. J Nurs Scholarsh. 2012;44(1):63–70.
50. Hayes LJ, O’Brien-Pallas L, Duffield C, Shamian J, Buchan J, Hughes
F, Stone PW. Nurse turnover: a literature review. Int J Nurs Stud.
2006;43(2):237–63.
51. Aiken LH, Buchan J, Sochalski J, Nichols B, Powell M. Trends in international nurse migration. Health Aff. 2004;23(3):69–77.
52. Gilmartin MJ. Thirty years of nursing turnover research: looking back to
move forward. Med Care Res Rev. 2013;70(1):3–28.
53. Gupta A, Roth T, Roehrs T, Drake CL. Shift Work: A Perspective on
Shift Work Disorder—Is Prevention the Answer? J Clin Sleep Med.
2019;15(12):1863–5.

Blytt et al. BMC Nursing

(2022) 21:143

Page 8 of 8

54. Richter KD, Acker J, Scholz F, Niklewski G. Health promotion and
work: prevention of shift work disorders in companies. EPMA Journal.
2010;1(4):611–8.
55. Richter K, Acker J, Adam S, Niklewski G. Prevention of fatigue and insomnia in shift workers—a review of non-pharmacological measures. EPMA
Journal. 2016;7(1):1–11.
56. Spurk D, Hirschi A, Wang M, Valero D, Kauffeld S. Latent profile analysis: A
review and “how to” guide of its application within vocational behavior
research. J Vocat Behav. 2020;120:103445.

Publisher’s Note

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

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

