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Figure. PRISMA diagram related to this systematic review. 
† Eight articles from seven studies.

 This systematic review was guided by the Meta-

Analysis of Observational Studies in 

Epidemiology (MOOSE) and the Preferred 

Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) statement.

 An online search of CINAHL, PubMed, EMBASE, 

PsycINFO, SCOPUS, and Web of Science as 

well as the reference lists of selected studies or 

review articles was conducted for research 

published in English between January 2000 and 

June 2018.

 Quality assessment: the National Institutes of 

Health Quality Assessment Tool for 

Observational Cohort and Cross-Sectional 

Studies.

This research was supported by Basic Science 
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Foundation of Korea (NRF) funded by the Ministry 
of Education (no. 2018R1D1A1B07042018).

 From the 1,699 identified records, 8 articles were 

included in the synthesis.

 Six studies from seven articles were a cross-sectional 

and one study was a longitudinal. 

 Two studies were considered to be good, fair for five 

studies and poor for one study in assessing the 

methodological quality. 

 A total of nine work schedule characteristics and six 

fatigue measures were identified.

 Evidence supporting positive relationships between 

the number of night and evening shifts and fatigue 

as well as between the number of quick returns and 

fatigue. 

 To make a conclusion of the positive relationship 

between the number of night and evening shift/the 

number of quick returns and nurse fatigue, more 

evidence is needed. 

 Further research is required to consider contributing 

work-related factors that may mitigate the fatigue 

level among shift nurses.

Introduction

 Nursing work is both physically and mentally 

laborious, and performance decline is reported 

during the last hours of work shifts. 

 Nurses who experience rotating work 

schedules, long work hours, and circadian 

rhythm adjustments to night shifts, fatigue 

becomes unavoidable and carrying out optimal 

nursing task is a challenge. 

 Work-related fatigue is a complex 

multidimensional condition with emotional, 

physiologic, cognitive/mental, and sensory 

components that occur as a consequence of 

excessive work demands and insufficient energy 

restoration. 

 There is currently very little understanding of the 

impact of work schedule characteristics on the 

nurse fatigue among shift nurses in health care 

settings. 

 In order to develop strategies to effectively 

address and alleviate work-related fatigue and 

improve nurse and patient outcomes, the work 

schedule characteristics of fatigue are needed 

to be systematically analyzed.

Records identified through database searching
(n =  1,699 )

CINAHL (n = 331), PubMed (n=213), 
EMBASE (n=521), PsycINFO (n=196), 

SCOPUS (n=93), and Web of Science (n=345)
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Records after duplicates removed
(n = 1,039  )

Records screened
(n =  1,039 )

Records excluded after 
evaluation of abstract

(n =  993 )

Full-text articles 
assessed for eligibility

(n =  46 )

Full-text articles 
excluded, with reasons

(n =  38 )

- Not empirical studies (n=7)
- Not published in peer-review
journal (n=3)
- Study population is not
nurses (n=2)
- Association between work
schedule characteristics and 
fatigue not studied (n=23)
- Not in hospital settings (n=3)

Studies assessed for 
methodological quality

(n = 8  )

Studies included in 
synthesis
(n = 7 )†

Objective

Methods Results
 Relationships between work schedule 

characteristics and fatigue were founded.

 Two studies reported a significant difference between total 

working hours per day or week and fatigue. 

 One study reported a significant positive relationship 

between the number of night and evening shifts and 

fatigue, but four studies reported no significant relationship 

between the number of night shifts and fatigue. 

 A longitudinal study reported a significant positive 

relationship between the number of quick returns and 

fatigue. 

 One study reported greater fatigue in nurse who did not 

work on their days off compared with nurses working. 

Characteristics Fatigue Findings Sources

A. Working hours

Total working hours 

per week

Physical fatigue Increased Barker & Nussbaum (2010)

Chronic fatigue Increased Barker & Nussbaum (2010)

Daily fatigue Not sig. Jung & Lee (2015)

Overtime 

in the past month

Acute fatigue Not sig. Sagherian et al. (2017)

Chronic fatigue Not sig. Sagherian et al. (2017)

Inter-shift recovery Increased Sagherian et al. (2017)

Shift length Physical fatigue Increased Barker & Nussbaum (2010)

B. Number of night and/or evening shifts

Number of night and 

evening shifts per month

Acute fatigue Increased Fang et al. (2008)

Chronic fatigue Increased Fang et al. (2008)

Inter-shift recovery Decreased Fang et al. (2008)

Acute fatigue Not sig. Fang et al. (2013)

Chronic fatigue Not sig. Fang et al. (2013)

Inter-shift recovery Not sig. Fang et al. (2013)

Number of night shifts 

past year

Excessive fatigue Not sig. Eldevik et al. (2013)

Pathological fatigue Not sig. Flo et al. (2014)

Number of night shifts 

per month

Daily fatigue Not sig. Jung & Lee (2015)

C. Insufficiency of rest period between shifts

Working with rotating 

night shifts and 

quick return

Lethargy Increased Ferri et al. (2016)

Exhaustion Increased Ferri et al. (2016)

Weariness Increased Ferri et al. (2016)

Number of quick returns 

past year

Pathological fatigue Increased Flo et al. (2014)

Excessive fatigue Increased Eldevik et al. (2013)

Number of days called to

work on day off 

in the past month

Acute fatigue Not sig. Sagherian et al. (2017)

Chronic fatigue Increased Sagherian et al. (2017)

Inter-shift recovery Not sig. Sagherian et al. (2017)

Table. Association of work schedule characteristics and fatigue. 

 The aim of this systematic review was to 
evaluate the effect of work schedule 
characteristics on fatigue among shift nurses in 
hospital settings.

 Research question: “What are the effects of work 
schedule characteristics on work-related fatigue 
among shift nurses in hospital settings?”
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