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Abstract

Aim: The aim of this study was to investigate any possible relationship between

sleep disorders, burnout and job performance in a shift-work population of nurses.

Background: Sleep disorders and burnout can affect the job performance of nurses

in terms of efficiency, productivity, task execution speed and supervision, which can

be compromised when work shifts are organized on a 24-hour schedule and when

the shift itself is irregular.

Design: A cross-sectional observational study was conducted from August 2014 -

January 2015 on a sample of 315 shift-work nurses across 39 wards in seven cen-

tral Italian hospitals.

Methods: The Pittsburgh Sleep Quality Index was used to detect the presence of

sleep disorders, the Copenhagen Burnout Inventory was used to detect the pres-

ence of any possible type of burnout and the Job Performance Scale was used to

measure job performance. Data analysis was mainly based on a multivariate logistic

regression to identify variables significantly associated with investigated outcomes.

Results: On shift-work nurses’ sleep quality and burnout correlated positively. The

female gender and personal burnout were significantly associated with impaired

sleep quality, while working in the psychiatric setting, working a long cycle shift pat-

tern and experiencing daytime dysfunction were significantly associated with burn-

out. A significant negative association between patient-related burnout and job

performance was observed.

Conclusion: Specific characteristics of shift-work nurses can directly affect sleep

quality and burnout and indirectly job performance. This evidence offers healthcare

administrators opportunities to intervene with measures to promote nurse’s health,

well-being and safety.
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1 | INTRODUCTION

Shift work, including the night shift, is common for hospital nurses

because patients need to be cared for twenty-four hours a day. As

shown in many studies, this shift work can lead to the misalignment

of circadian rhythms and, subsequently, to sleep disorders that have

many possible consequences for nurses, including performance

impairment (Johnson et al. 2010), daytime sleepiness, health impair-

ment (Admi, Tzischinsky, Epstein, Herer, & Lavie, 2008; Huth, Eli-

ades, Handwork, Englehart, & Messenger, 2013), physical and
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psychological distress (Lin, Liao, Chen, & Fan, 2014; Saksvik-Lehouil-

lier et al., 2013; Soric, Golubic, Milosevic, Juras, & Mustajbegovic,

2013), decreases in alertness and vigilance (Karhula et al., 2013) and

reductions in the safety of both nurses and patients (Garrett, 2008;

Keller, 2009; Peate, 2007).

1.1 | Background

Sleep disorders are represented by dyssomnias (i.e. hypersomnolence

or insomnia) and are associated with the disruption of the normal

24-hour sleep-wake cycle that occurs secondary to shift work or

other causes, such as travelling (e.g. jet-lag syndrome), environmental

conditions or various pathologic conditions. In addition to cognitive

impairment, increased drowsiness, anxiety and fatigue, sleep disor-

ders are often associated with psychiatric, cardiovascular, metabolic

or hormonal diseases, can affect professional efficiency and, conse-

quently, can increase the risk of accidents (Garbarino, Lanteri, Dur-

ando, Magnavita, & Sannita, 2016).

Sleep disorders can be contingent on long shifts or shift rota-

tion patterns (Chung, Liu, Lee, & Hsu, 2013; Lin et al., 2012) and

can promote the onset of burnout (Sundin, Hochw€alder, & Lisspers,

2011), which is the pathological outcome of a stress-related pro-

cess characterized by emotional exhaustion and depersonalization

as well as a lack of personal accomplishment (Maslach, Jackson, &

Leiter, 1996; Pisanti, Lombardo, Lucidi, Violani, & Lazzari, 2013).

Some authors highlighted that burnout can also be associated with

shift work carried out for many years and that sleeping a few hours

during the day coupled with spending less than eight hours away

from work can produce negative effects, especially in emotional

domains (Chin, Guo, Hung, Yang, & Shiao, 2015; Wisetborisut,

Angkurawaranon, Jiraporncharoen, Uaphanthasath, & Wiwatana-

date, 2014).

Nurses are more susceptible to burnout than some other health-

care professionals due to their close interpersonal relationship with

patients (Trbojevi�c-Stankovi�c et al., 2015). Shift work places nurses

under stress and can cause their health, well-being and lifestyle to

deteriorate. Nurses who feel strained are more likely to experience

depression, somatic disturbances, sleep disorders and burnout (Demir

Zencirci & Arslan, 2011).

Based on possible causes, burnout is classified into three types:

(1) personal burnout, which is associated with subjective and/or per-

sonal problems, such as sleep disorders; (2) work-related burnout,

which is associated with factors of a poor work climate; and (3)

patient-related burnout, which is associated with emotional involve-

ment in a patient’s problems (Avanzi, Balducci, & Fraccaroli, 2013;

Borritz et al., 2006; Kristensen, Borritz, Villadsen, & Christensen,

2005).

Compared with nurses who managed to sleep for seven hours or

more, nurses who slept for less than six hours on work days had

higher risks of personal burnout (OR = 3.0, CI = 1.7–5.2), work-

related burnout (OR = 3.4, CI = 2.0–6.0) and patient-related burnout

(OR = 2.0, CI = 1.2–3.6) and the sleep duration on work days was

inversely associated with the onset of burnout (Chin et al., 2015).

Sleep disorders and burnout can affect the job performance of

nurses in terms of efficiency, productivity, task execution speed and

supervision, which can be compromised when work shifts are orga-

nized on a twenty-four-hour schedule and when the shift itself is

irregular (Coffey, Skipper, & Jung, 1988).

Given that job performance is crucial for the quality of care pro-

vided by nurses because it can significantly affect patient outcomes

during and after their hospitalization (Greenslade & Jimmieson,

2007; Tzeng, 2004), the evaluation of job performance has been

conceptualized as a quality indicator for nursing care (Tzeng, 2004).

The best job performance was found in nurses who worked only in

the morning shift or only the night shift compared with nurses who

rotated shifts (Coffey et al., 1988; Figueiro, Sahin, Wood, & Plitnick,

2015; Fitzpatrick, While, & Roberts, 1999).

Because of chronic sleep loss, sleep deprivation and drowsiness,

shift workers can often make mistakes due to fatigue, especially in

the context of a persistent staffing shortage, with consequent work

dissatisfaction and burnout, even in the presence of programmes

designed to increase personal motivation and improve professional-

ism (Sabancıogullari & Dogan, 2015).

Many studies have shown that the interference of personal life

issues in the work environment, or vice versa, can often cause sleep

disorders and burnout especially in women because they are

Why is this research needed?

• Although sleep disorders and burnout have been thor-

oughly investigated in recent years, little it is known

about the relationship between them or their effect on

job performance.

What are the key findings?

On shift-work nurses:

• sleep quality and burnout are positively correlated each

other;

• gender and personal burnout can affect sleep quality;

• shift pattern, work setting and daytime dysfunction can

affect burnout;

• burnout is negatively associated with high job perfor-

mance.

How should these findings be used to influence

policy, practice, research/education?

• Considering the transposition of the European directive

that imposes the regulation of work hours and rest peri-

ods that most closely imitate normal circadian rhythms,

the results of this study can help to monitor burnout and

sleep disorders among nurses who work rotating 24-hour

shifts from the perspective of improving the quality of

life of the nurses and the safety of patients.
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generally more involved in family management (Abiodun, Osibanjo,

Adeniji, & Iyere-Okojie, 2014; Gandi, Wai, Karick, & Dagona, 2011).

Conversely, a sound work environment, good leadership and sup-

portive co-workers can mitigate the above-described negative

effects and improve job satisfaction and care performance in the

daily activities performed by nurses (AbuAlRub, 2004; Top, 2013).

2 | THE STUDY

2.1 | Aims

This study aimed to investigate any possible relationship between

sleep disorders, burnout and job performance in a shift-work popula-

tion of nurses.

2.2 | Research hypothesis

Specific characteristics linked to shift-work nurses can affect directly

sleep quality and burnout and indirectly job performance.

2.3 | Design

A cross-sectional approach was used according to the STROBE

guidelines for observational studies.

2.4 | Sample

This study was conducted on a convenience sample of 315 nurses

who work rotating 24-hour shifts in 39 wards of seven central Italian

hospitals that were equipped with several beds ranging from 50-

120. All the investigated hospitals were acute and chronic care gen-

eral hospitals, where “team nursing” was the model of nursing care

mainly used. Only nurses who worked at least six nights per month

were included.

2.5 | Data collection

After written informed consent was obtained from each participant,

questionnaires were administered between August 2014 and January

2015.

Particular attention was paid to the creation of a positive

environment during the administration of the questionnaire. To

avoid the feeling of forced participation in the study by nurses,

questionnaires were anonymized and were collected in a sealed

envelope.

2.6 | Instruments

Validated questionnaires were used to investigate sleep quality,

burnout and job performance.

In particular, the Italian version of the Pittsburgh Sleep Quality

Index (Curcio et al., 2013) was used to detect the presence of sleep

disorders, the Italian version of the Copenhagen Burnout Inventory

(Avanzi et al., 2013) was used to detect the presence of any possible

type of burnout and finally, the Italian version of the Job Perfor-

mance Scale: Task Performance and Contextual Performance (Green-

slade & Jimmieson, 2007) was used to detect the job performance

of nurses who participated in the study.

2.6.1 | Pittsburgh sleep quality index (PSQI)

The PSQI is a self-assessment scale that was developed to provide

information on the subjective quality of sleep (Buysse, Reynolds,

Monk, Berman, & Kupfer, 1989). This scale is a validated, standard-

ized and reliable tool that assesses the following seven areas: subjec-

tive sleep quality, sleep latency, sleep duration, sleep efficiency,

sleep disorders, hypnotic drug usage and the quality of everyday life.

The final score ranges from 0 (better sleep) - 21 (worst sleep) and a

value>5 indicates the presence of a sleep disorder.

2.6.2 | Copenhagen burnout inventory (CBI)

The CBI (Kristensen et al., 2005) includes 19 items that evaluate

three subcategories of burnout: personal burnout, work-related burn-

out and patient-related burnout. The first subscale (personal burnout)

includes six items pertaining to the physical and psychological fati-

gue and overall exhaustion experienced by an individual, the second

subscale (work-related burnout) is composed of seven items pertain-

ing to the physical and psychological fatigue that results from the

work environment and the third subscale (patient-related burnout) is

composed of six items that evaluate the physical and psychological

fatigue experienced by people who work with clients, which are rep-

resented by patients in this study. In this study, the items were rated

on a 5-point Likert scale and mean values ≥3 indicated the presence

of burnout.

2.6.3 | Job performance scale: Task performance
and contextual performance

This scale consists of two sections (task performance and contextual

performance) with four factors that are fundamental to each section:

‘provide information, coordination of care, social support and techni-

cal care’ in the Task Performance section and ‘interpersonal support,

job-task support, compliance and volunteering for additional duties’

in the Contextual Performance section.

The Italian validation process reduced the four factors in the

Contextual Performance section to three on the basis of an explora-

tory factor analysis that combined ‘compliance and volunteering for

additional duties into a single factor that was named membership to

the organization’.

Overall job performance was measured using the mean score on

a 7-point scale that ranged from 1 to 7, where 6–7 indicated a high

level that exceeded the standards for job performance, where a

score of 3–5 indicated a moderate level that met the standards for

job performance and where a score of 1–2 was a low level that fell

below the standards for job performance.
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2.7 | Ethical considerations

Research ethics approval was obtained from the board of directors

of the hospitals where the study was conducted and additional

approval was obtained from the nursing school board at the Univer-

sity of L’Aquila. The Ethics Committee was consulted and the com-

mittee noted that their ethical approval was not required for this

type of study because this study did not interfere with patient care

or care facilities and only concerned the nurses who voluntarily

responded to an anonymous and self-administered questionnaire.

2.8 | Data analysis

Descriptive analyses were performed on all data. For this purpose,

frequencies and percentages were calculated for both discrete and

nominal variables and compared using the chi-squared test. Continu-

ous variables are reported as means and standard deviations. First,

all potential determinants of impaired sleep quality, burnout and high

job performance were entered separately into a univariate logistic

regression model.

Second, independent variables with a p-value below.05 in the

model were included in the multiple logistic regression model. Back-

ward stepwise selection with the Akaike information criterion (AIC)

was used to determine the factors that best predicted outcome vari-

ables. The Spearman coefficient was calculated to examine the

degree of correlation between the ordinal variables that were inves-

tigated in the study.

All the data were recorded electronically and statistical analyses

were carried out using the Stata Statistical Software: Release 12.

College Station, TX: Stata Corp LP. All the tests were two-tailed and

p-values ≤.05 were considered statistically significant.

2.9 | Validity and reliability

All the questionnaires used in this study have been validated in pre-

vious research.

The PSQI showed an overall reliability coefficient (Cronbach’s

alpha) of 0.835, indicating a high internal consistency (Curcio et al.,

2013). For the CBI, the Cronbach’s alpha values for each subcate-

gory were as follows: personal burnout = 0.89, work-related

burnout = 0.86 and patient-related burnout = 0.84 (Avanzi et al.,

2013). Both the Job Performance subscales (task performance and

contextual performance) were internally consistent with coeffi-

cients>0.90 (Greenslade & Jimmieson, 2007).

3 | RESULTS

The overall characteristics of the analysed sample are summarized in

Table 1. Overall, 315 nurses, 214 (67.9%) of whom were females,

were included in the study. The median age of the investigated sub-

jects was 46 years old (IQR = 10) and basic education (bachelor of

nursing) was the most common professional qualification.

All the participants worked in clinical areas (medical, surgical, criti-

cal care and psychiatric) and 60.3% of nurses followed a shift pattern

based on a long cycle (two morning shifts, two afternoon shifts and

two night shifts, followed by 3-day rest periods), while the rest of

sample (39.7%) followed a short cycle shift pattern (1 morning shift, 1

afternoon shift and 1 night shift, followed by 2-day rest periods). The

average number of hours worked per week by a nurse was 36. In

total, 52.1% of sample showed impaired sleep quality and 31.4%

showed a presence of burnout, while high values of task and contex-

tual performance resulted in 64.4% and 38.4% of sample, respectively.

Table 2 shows the frequencies of the overall sleep quality distur-

bances and the presence of burnout in the investigated subgroups.

The data analysis highlighted that there was a higher percentage of

nurses with impaired sleep quality in the female group (58.4% vs

38.6%; v2 = 10.776; p = .001) compared with the male group and

that a larger presence of burnout was observed in the group of

nurses who worked a long-shift pattern compared with the group

that worked a short-shift pattern (35.8% vs 24.8%; v2 = 4.225;

p = .040). A higher presence of burnout (v2 = 7.836; p = .050) was

also found in the psychiatric work area (50.0%) compared with the

surgical work area (37.4%), the critical care work area (29.8%) or the

medical work area (24.1%).

TABLE 1 Sample characteristics

Variables N %

Gender

Male 101 32.1

Female 214 67.9

Age groups

≤40 78 24.8

41–50 153 48.6

>50 84 26.7

Education

Basic 271 86

Basic+Post-basic 44 14

Work setting

Medical area 108 34.3

Surgical area 91 28.9

Critical care area 94 29.8

Psychiatric area 22 7.0

Years in practice

≤15 98 31.1

16–25 122 38.7

>25 95 30.2

Shift pattern

Long cyclea 190 60.3

Short cycleb 125 39.7

a2 morning shifts, 2 afternoon shifts, and 2 night shifts, followed by 3-

day rest periods.
b1 morning shift, 1 afternoon shift, and 1 night shift, followed by 2-day

rest periods.
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Data collected on 315 shift-work nurses were included in the

univariate logistic regression analysis.

As shown in Table 3, mainly female nurses and CBI components

were univariately associated with impaired sleep quality, while work

setting, shift pattern and PSQI components were univariately associ-

ated with total burnout. Furthermore, total burnout, work-related

burnout and patient-related burnout showed a significant negative

association with high task performance, while only patient-related

burnout showed a significant negative association with high contex-

tual performance. The multivariate model (Table 4) was built with

variables that showed significant associations with sleep quality,

burnout and job performance in the univariate analysis.

Looking at the final model, the female gender and personal burn-

out were significantly associated with impaired sleep quality, while

working in the psychiatric setting, working a long cycle shift pattern

and experiencing daytime dysfunction were significantly associated

with burnout. In addition, a significant negative association between

patient-related burnout and both high task performance and contex-

tual performance was observed.

The correlation analysis (Table 5) showed a general and signifi-

cant linear association between the quality of sleep and burnout

(q = 0.367; p < .001). In particular, sleep disturbance, daytime dys-

function and subjective sleep quality showed a significant positive

correlation with the mean values of the total burnout scores and its

relative dimensions, while being predominantly correlated to per-

sonal burnout. Instead, job performance showed a significant nega-

tive correlation with burnout, particularly between task performance

and patient-related burnout (q = �0.262; p < .001), but not with the

quality of sleep or its relative dimensions.

4 | DISCUSSION

To our knowledge, this is the first study that has investigated the

relationship among different dimensions of sleep quality, burnout

and job performance on a large sample of shift-work nurses on a

rotating 24-hour schedule who worked in the clinical areas of sev-

eral general hospitals in Italy.

Some of the research on nurses who work rotating 24-hour

shifts has already highlighted the presence of impaired sleep quality

(Camerino et al., 2010; Gandi et al., 2011), burnout (Estryn-B�ehar &

Van der Heijden, 2012; Weishan, Yue, Yu-Ju, Chiu-Yueh, & Judith,

2015), absence due to sickness described as “mental health days”

(Lamont et al., 2017), or more generally, worse general and mental

health (Perry, Gallagher, & Duffield, 2015; Perry, Lamont, Brunero,

Gallagher, & Duffield, 2015) that can influence the intention to leave

(Perry et al., 2016).

In this study, 52.1% of the sample suffered from poor sleep qual-

ity and 31.4% showed the presence of burnout. High values of task

performance and contextual performance were found in 64.4% and

38.4% of sample, respectively. Data analysis, mainly based on a mul-

tiple logistic regression model, allowed us a more comprehensive

understanding of the relationships underlying the variables examined

in this study.

The conceptual framework derived from the results of this study

(Figure 1) clearly shows that there is a circular relationship between

burnout and sleep quality, mediated by the effects of personal burn-

out on impaired sleep quality and of daytime dysfunction on the

presence of total burnout.

In this model, both sleep quality and burnout show to be

affected by factors outside this circular relationship: sleep quality is

affected by gender and burnout is affected by work setting and shift

pattern. Burnout seems to be negatively associated with job perfor-

mance through patient-related burnout.

Compared with males, females seemed to experience more dis-

turbance in the total sleep quality. In accordance with other studies,

it could be argued that women have greater difficulties reconciling

work and family commitments, perceiving work as an obstacle to

motherhood (Messing et al., 2011). Camerino et al. noted that shift

TABLE 2 Frequency distributions for impaired sleep quality and
presence of burnout

Impaired sleep
quality (N = 315)

Presence of
burnout (N = 315)

N % p-valuea N % p-valuea

Total 164 52.1 N/A 99 31.4 N/A

Gender

Male 39 38.6 .001 32 31.7 .947

Female 125 58.4 67 31.3

Age groups

≤40 40 51.3 .987 28 35.9 .584

41–50 80 52.3 47 30.7

>50 44 52.4 24 28.6

Education

Basic 142 52.4 .447 143 52.8 .323

Basic+post-basic 22 50.0 21 47.7

Work setting

Medical area 63 58.3 .342 26 24.1 .050

Surgical area 46 50.5 34 37.4

Critical care area 43 45.7 28 29.8

Psychiatric area 12 54.5 11 50.0

Years in practice

≤15 52 53.1 .539 30 30.6 .952

16–25 59 48.4 38 31.1

>25 53 55.8 31 32.6

Shift pattern

Long cycleb 105 55.3 .161 68 35.8 .040

Short cyclec 59 47.2 31 24.8

aChi-squared test.
b2 morning shifts, 2 afternoon shifts, and 2 night shifts, followed by 3-

day rest periods.
c1 morning shift, 1 afternoon shift, and 1 night shift, followed by 2-day

rest periods.

N/A, not applicable.
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work, particularly night shifts, have a strong impact on the family-

labour conflict among women. This conflict, if it is associated with

excessive workloads, may facilitate the onset of burnout and sleep

disorders (Camerino et al., 2010). In addition, Estryn-B�ehar and Van

der Heijden, in a study conducted in Europe in 2012, highlighted

that women are more susceptible to illness and discomfort that was

dependent on shift work: among 25,924 nurses, a substantial per-

centage of women reported a relationship between work-family con-

flicts, dissatisfaction with shift-length that heavily affected their

private lives and psycho-physical discomfort due to the excessive

shift-length. These authors highlighted the effects of shifts of twelve

hours or more and showed that even burnout was more significant

among women, in addition to a reduced functional capacity to work

(Estryn-B�ehar & Van der Heijden, 2012).

Hence, it is of great importance for healthcare administrators

and managers to consider the female gender when organizing shift

work, both in the light of the results of this study and on the basis

of other research, which has shown an increased risk of health issues

for female nurses doing shift work (Nicholls et al., 2017; Perry, Gal-

lagher, et al., 2015; Perry, Lamont, et al., 2015).

In this study, shift pattern and work setting were found signifi-

cantly associated with burnout. Nurses who worked a long-shift pat-

tern showed higher levels of burnout than those nurses who

followed a short-shift pattern. No corroborating evidence was found

in the literature for this phenomenon, even if the studies often con-

sidered the length of a single shift rather than the length of the

work cycle before a rest period. Most likely, longer shifts (six consec-

utive work days or more) produce negative effects because of the

longer exposure to patients and to the hospital environment.

In terms of work setting, significant differences were observed

with the higher levels of burnout found on nurses who worked in

psychiatric areas. This contrasts with previous research, which found

TABLE 3 Univariate logistic regression analysis

Impaired sleep quality Burnout High task performance High contextual Performance

OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value

Gender

Malea 1 1 1 1

Female 2.23 1.38–3.62 .001 0.98 0.59–1.64 .947 1.46 0.90–2.39 .126 0.87 0.54–1.42 .585

Work setting

Medical areaa 1 1 1 1

Surgical area 0.73 0.42–1.28 .272 1.88 1.02–3.47 .043 0.77 0.43–1.139 .384 0.70 0.40–1.25 .231

Critical care area 0.60 0.34–1.05 .075 1.34 0.72–2.50 .361 0.81 0.45–1.45 .482 0.74 0.42–1.30 .288

Psychiatric area 0.86 0.34–2.16 .743 3.15 1.23–8.11 .017 0.55 0.22–1.40 .211 0.74 0.29–1.91 .537

Shift pattern

Short cyclea,b 1 1 1 1

Long cyclec 1.38 0.88–2.17 .162 1.69 1.02–2.79 .041 0.92 0.57–1.48 .728 1.01 0.63–1.59 .997

PSQI

Total sleep quality N/A N/A N/A 1.26 1.16–1.36 <.001 0.98 0.91–1.05 .564 1.03 0.96–1.11 .412

Subjective sleep quality N/A N/A N/A 2.30 1.58–3.33 <.001 1.07 0.77–1.50 .686 1.24 0.89–1.73 .198

Sleep latency N/A N/A N/A 1.51 1.17–1.93 .001 1.08 0.85–1.37 .527 1.08 0.85–1.36 .529

Sleep duration N/A N/A N/A 1.26 0.95–1.68 .110 1.01 0.76–1.33 .975 1.23 0.93–1.62 .140

Sleep disturbances N/A N/A N/A 2.23 1.45–3.43 <.001 0.85 0.57–1.27 .425 1.23 0.83–1.82 .310

Habitual sleep efficiency N/A N/A N/A 1.25 0.98–1.60 .075 0.91 0.72–1.16 .452 0.96 0.75–1.22 .730

Sleep medication usage N/A N/A N/A 2.00 1.31–3.03 .001 0.71 0.48–1.05 .085 0.85 0.56–1.28 .441

Daytime dysfunction N/A N/A N/A 3.12 2.12–4.60 <.001 0.89 0.65–1.22 .453 1.02 0.74–1.39 .922

CBId

Total burnout 3.59 2.14–6.03 <.001 N/A N/A N/A 0.51 0.31–0.83 .007 0.64 0.39–1.06 .081

Personal burnout 4.47 2.78–7.19 <.001 N/A N/A N/A 0.83 0.52–1.32 .426 0.69 0.44–1.09 .112

Work-related burnout 3.08 1.90–4.98 <.001 N/A N/A N/A 0.57 0.35–0.91 .019 0.64 0.40–1.03 .066

Patient-related burnout 2.00 1.15–3.48 .014 N/A N/A N/A 0.30 0.17–0.52 <.001 0.49 0.27–0.89 .019

aReference category.
b1 morning shift, 1 afternoon shift, and 1 night shift, followed by 2 days rest periods.
c2 morning shift, 2 afternoon shift, and 2 night shift, followed by 3 days rest periods.
dReference subcategories for OR=1 (absence of disturb).

Significant p-values are highlighted in bold font.

N/A, not applicable.
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that the levels of burnout were transversely distributed among dif-

ferent clinical areas (Colff & Rothmann, 2014; Henderson, 2015;

Zhou et al., 2015). The correlation analysis between sleep quality

and burnout showed a statistically significant agreement both in the

overall score and in the subcategories.

This finding agrees with the results of previous research in that

nurses who habitually slept less than six hours a day were found

more to be vulnerable to burnout than those nurses who habitually

slept for more 6 hr a day (OR = 3.0; p < .001, 95% CI = 1.7–5.2)

(Weishan et al., 2015). In addition, nurses who worked shifts that

lasted for 10–12 hr more often suffered from sleep disorders and

were more inclined to ask for shorter or longer periods of sick leave

(Estryn-B�ehar & Van der Heijden, 2012).

There was a stronger correlation of sleep disorders with patient-

related burnout than with work-related burnout, which suggests that

even when the work environment is favourable, the very nature of

nursing activities can produce stressful conditions. Patient-related

burnout was the component of burnout more strongly associated

with task and contextual performance, confirmed by the multivariate

logistic regression model.

This finding agrees with the results of many previous studies that

have highlighted that nurses belong to a category of workers who are

more susceptible to burnout because they are in continuous contact

with emotions related to patients and their diseases (Borritz et al.,

2006; Chakraborty, Chatterjee, & Chaudhury, 2012; Koch, Stranzinger,

Nienhaus, & Kozak, 2015). In other studies, statistically significant asso-

ciations were observed between emotional exhaustion, depersonaliza-

tion and job performance and emotional exhaustion was emphasized as

the dominant factor that was associated with greater decreases in job

performance (Bartram, Casimir, Djurkovic, Leggat, & Stanton, 2012),

which can ultimately affect patient safety (Fallis, McMillan, & Edwards,

2011; Moret et al., 2012; Spoor, de Jonge, & Hamers, 2010).

TABLE 4 Multivariate logistic regression analysis

Impaired sleep quality Burnout High task performance High Contextual Performance

ORb 95% CI p-value ORb 95% CI p-value ORb 95% CI p-value ORb 95% CI p-value

Gender

Malea 1

Female 1.84 1.07–3.16 .027

Work setting

Medical areaa 1

Surgical area 1.85 0.92–3.70 .082

Critical care area 1.60 0.79–3.21 .190

Psychiatric area 6.85 2.16–21.70 .001

Shift pattern

Short cyclea,c 1

Long cycled 2.22 1.18–4.19 .013

PSQI

Total sleep quality

Subjective sleep quality 1.53 0.98–2.38 .061

Sleep latency 1.30 0.96–1.75 .094

Sleep duration

Sleep disturbances 1.24 0.71–2.16 .447

Habitual sleep efficiency

Sleep medication usage 1.42 0.88–2.30 .147

Daytime dysfunction 2.60 1.70–3.96 <.001

CBIe

Total burnout 1.90 0.69–5.22 .216 1.23 0.49–3.09 .658

Personal burnout 2.67 1.50–4.75 .001

Work-related burnout 1.35 0.63–2.88 .446 0.83 0.39–1.78 .635

Patient-related burnout 0.85 0.37–1.95 .704 0.29 0.14–0.60 .001 0.49 0.27–0.89 .019

aReference category.
bAdjusted odds ratio for the other variables in the model.
c1 morning shift, 1 afternoon shift, and 1 night shift, followed by 2 day rest periods.
d2 morning shift, 2 afternoon shift, and 2 night shift, followed by 3 day rest periods.
eReference subcategories for OR=1 (absence of disturb).

Significant p-values are highlighted in bold font.

704 | GIORGI ET AL.



Reversing the 1993 European directive, recent 2015 legislation

imposes a regulation on work hours and rest periods that most clo-

sely imitate normal circadian rhythms. The results of this study can

help to better understand the dimension of burnout and sleep disor-

ders among nurses who work rotating 24-hour shifts from the per-

spective of improving the quality of life of the nurses and the safety

of patients while allowing for data comparisons between work envi-

ronments and different countries.

4.1 | Limitation of this study

The main limitation of this research is that the sample, although

representative of the population from which it was extracted, may

not allow these results to be generalized, despite the consistency of

the results with previously published studies pertaining to these

issues.

5 | CONCLUSION

Specific characteristics of shift-work nurses can directly affect sleep

quality and burnout and indirectly job performance.

In examined population, sleep disorders and burnout appear to

be related, but only the latter seems to have adverse effects on the

job performance of nurses. Sleep quality appears to be worse in

women than in men, while working in the psychiatric setting, work-

ing a long cycle shift pattern and experiencing daytime dysfunction

showed to be significantly associated with burnout. This evidence

offers healthcare administrators opportunities to intervene with mea-

sures to promote nurse’s health, well-being and safety.

In Italy, the imposed 2015 legislation on work hours and rest

periods that most closely imitate normal circadian rhythms has only

been in effect for a short amount of time and this research was con-

ducted prior to the application of the new laws. Conduction of

TABLE 5 Correlation coefficients (Spearman’s Rho) between the PSQI, CBI, and Job performance valuesa

Total
burnout

Personal
burnout

Work-related
burnout

Patient-related
burnout

Task
performance

Contextual
performance

Total sleep quality 0.367 0.434 0.332 0.224 �0.064 �0.003

Sleep disturbance 0.269 0.333 0.232 0.171 �0.019 0.006

Daytime dysfunction 0.461 0.501 0.446 0.283 �0.055 �0.058

Subjective sleep quality 0.302 0.309 0.290 0.191 0.009 0.045

Sleep duration 0.097 0.169 0.046 0.061 �0.029 0.084

Sleep latency 0.183 0.214 0.181 0.100 0.010 0.039

Habitual sleep efficiency 0.114 0.121 0.097 0.076 �0.045 �0.032

Sleep medication usage 0.170 0.175 0.126 0.170 �0.116 �0.066

Total burnout �0.194 �0.202

Personal burnout �0.050 �0.076

Work-related burnout �0.185 �0.210

Patient-related burnout �0.262 �0.222

aThe correlation coefficients showing the strongest relationships are highlighted in bold font.

Personal burnout

SLEEP QUALITY BURNOUT

Daytime
dysfunction

Gender
Shift pattern

Work setting

Patient
burnout

JOB PERFORMANCE

F IGURE 1 Conceptual framework
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similar surveys in the mid-term that ascertain whether the new regu-

lations can determine changes concerning the health, well-being, sat-

isfaction and professional performance of nurses would be both

appropriate and interesting.
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