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2 h shifts are a common shift pattern for nurses.
ong work hours result in adverse nurse outcomes.

� The relationship between long work hours and adverse
patient outcomes has been less clear.

What this paper adds

� The risk of making an error rates appears higher among
nurses working 12 h or longer on a single shift in acute
care hospitals.
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A B S T R A C T

Objective: To determine the effect of working 12 h or more on a single shift in an acute care

hospital setting compared with working less than 12 h on rates of error among nurses.

Design: Systematic review.

Method: A three-step search strategy was utilised. An initial search of Cochrane, the

Joanna Briggs Institute (JBI), MEDLINE and CINAHL was undertaken. A second search using

all identified keywords and index terms was then undertaken across all included

databases (Embase, Current contents, Proquest Nursing and Allied Health Source, Proquest

Theses and Dissertations, Dissertation Abstracts International). Thirdly, reference lists of

identified reports and articles were searched for additional studies. Studies published in

English before August 2014 were included.

Findings: Following review of title and abstract of 5429 publications, 26 studies were

identified as meeting the inclusion criteria and selected for full retrieval and assessment

for methodological quality. Of these, 13 were of sufficient quality to be included for review.

Six studies reported higher rates of error for nurses working greater than 12 h on a single

shift, four reported higher rates of error on shifts of up to 8 h, and three reported no

difference. The six studies reporting significant rises in error rates among nurses working

12 h or more on a single shift comprised 89% of the total sample size (N = 60,780 with the

total sample size N = 67,967).

Conclusion: The risk of making an error appears higher among nurses working 12 h or

longer on a single shift in acute care hospitals. Hospitals and units currently operating 12 h

shift systems should review this scheduling practice due to the potential negative impact

on patient outcomes. Further research is required to consider factors that may mitigate the

risk of error where 12 h shifts are scheduled and this cannot be changed.
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� Hospitals and units currently operating 12 h shift
systems should review this scheduling practice due to
the adverse impact on patient and nurse outcomes.

1. Introduction/background

Work schedules should be optimised for both employ-
ees and patients. The introduction of 12-h shifts into
rostering/scheduling systems has been one approach
implemented in workplaces with the intention of improv-
ing the flexibility of work hours for nurses. The approach
has proven popular, with many proponents citing good
quality time off work, ease of travel to work, improved
relationships with patients, and better family time as
benefits (Estryn-Béhar et al., 2012; O’Connor, 2011;
Richardson et al., 2007). However, there is significant
debate in the literature regarding the disadvantages of 12 h
or longer shifts with some authors claiming extended
shifts cause increased fatigue, greater risk of errors, greater
risk of injury to self, and negative physiological outcomes
(Chen et al., 2011; Estryn-Béhar et al., 2012; Geiger-Brown
and Trinkoff, 2010; Rogers et al., 2004; Scott et al., 2006),
others claiming no difference in patient outcomes (Stone
et al., 2006), and yet others attributing greater risk of error
to poor scheduling practices rather than length of shift
(Estryn-Béhar et al., 2012). Error (see below for further
definition) can lead to poor patient outcomes, therefore it
is essential there is a good understanding of associated
links between shift length and error to ensure optimal
patient outcomes can be achieved. This paper presents the
results of a systematic review undertaken to examine the
relationship between 12 h shifts and error.

2. Literature review

Previous reviews have explored links between shift
length and patient outcomes with results described as
inconclusive (Bae and Fabry, 2014; Estabrooks et al., 2009).
Bae and Fabry examined the relationship between nurse
work hours/overtime and nurse and patient outcomes.
They determined there is strong evidence supporting a
positive relationship between working long hours and
adverse nurse outcomes; however, their findings regarding
shift length were not definitive – while they note that
working more than 8.5 h per shift is significantly related to
adverse patient outcomes, they also state more evidence is
required to draw a definitive conclusion on the links
between long work hours and adverse patient outcomes.
Bae and Fabry do not explicitly define or examine error, nor
do they focus specifically on 12 h versus 8-h shifts.
Estabrook et al. examined the effect of shift length on
quality of patient care and/or health provider outcomes
but were unable to determine a clear finding due to the
poor methodological integrity of the studies included in
the review. Their review did include a small number of
articles that specifically examined error but this was not
their main focus. A further review of interest was that
undertaken by Wagstaff and Sigstad (2011) who examined
the safety implications of shift and night work and long
working hours. Their findings suggest that work periods

accumulates with every further hour worked, but again, the
review was not specific to studies on nurses or nursing. Ker
et al. (2010) considered the effect of caffeine in preventing
injuries and errors in shift workers and found when
compared with no intervention, caffeine improved cognitive
performance and reduced the number of errors in shift
workers. Other reviews have examined the prevention of
clinical error (Hodgkinson et al., 2006), the effect of flexible
working conditions on employee health and wellbeing
(Joyce et al., 2010), and hospital nurse staffing models and
patient and staff-related outcomes (Butler et al., 2010). None
of these reviews looked specifically at 12-h shifts.

There is wide variation among the findings of existing
research studies that have examined 12-h shifts as noted
above and the lack of any systematic examination of the
evidence of associations between 12-h shifts, nurses and
error provide justification for undertaking this review. It is
essential for hospital managers and nurses to understand
the ramifications of selected shift scheduling systems to
ensure optimal patient outcomes.

3. Aim

The aim of this systematic review was to determine the
effect of working 12 h or more on a single shift in an acute
care hospital setting compared with working less than 12 h
on rates of error among nurses. The question posed was:
what is the effect of working 12 h or more on a single shift
in an acute care hospital setting compared with working
less than 12 h on rates of error among nurses?

4. Method

The review is based on the Joanna Briggs Institute
systematic review process. This approach covers search
strategy, inclusion/exclusion criteria, methodological
quality, results and data synthesis.

4.1. Search strategy

To avoid duplication, an extensive search of the
Cochrane library and the Joanna Briggs Institute was
undertaken to ensure there was no existing systematic
review on this topic nor any under development. The
search strategy aimed to find both published and unpub-
lished studies. A three-step search strategy was utilised. An
initial limited search of MEDLINE and CINAHL was
completed followed by examination of the key words
and phrases contained in the title and abstract, and of the
index terms used to describe the study. A second search
using all identified keywords and index terms was then
undertaken across all included databases. Thirdly, the
reference lists of all identified reports and articles were
searched for additional studies.

The databases searched included:

– CINAHL
– MEDLINE
– Embase
– Current contents
greater than 8 h carry an increased risk of accidents that
 – Proquest Nursing and Allied Health Source
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The search for unpublished studies included:

roquest Theses and Dissertations
issertation Abstracts International

Initial search terms for all databases included:

12 h shifts OR shift work OR work pattern
AND
Nurs*
AND
clinical error OR practice error OR error OR medication
error OR needle stick injury OR procedural error OR
transcription error OR charting error OR incidents OR
incident reporting OR hospital incidents OR safety OR
patient safety OR safe practice OR safety events OR
administration error OR event reporting OR failure OR
safety OR lack of attentiveness OR lack of agency OR
inappropriate judgement OR missed orders OR lack of
intervention OR documentation error OR lack of
prevention OR nursing error OR accident OR patient
safety
AND
hospital OR acute care OR tertiary setting OR secondary
setting

 Inclusion/exclusion criteria

Studies published in English and before August
4 were considered for inclusion in this review. The

iew included any studies with a quantitative, observa-
al design that were studies of nurses (registered nurses
s), enrolled nurses (ENs), licensed practical nurses

Ns), and licensed vocational nurses (LVNs) where
vant) working in acute care hospital settings, examined
h or longer shift patterns compared to studies
mining shift patterns of less than 12 h, and considered
s of error as defined by Benner et al. (2002) (see below)

ong nurses. The study excluded studies of nursing
dents who are generally required to work under the
ervision of a registered nurse, and other health and
dical professionals whose shift patterns frequently
er from those of nurses. For the purposes of this review,

 definition of error is based on Benner et al.’s taxonomy
nursing error (Benner et al., 2002). The taxonomy
ntifies eight categories of error including:

ck of attentiveness (e.g. missing predictable complica-
ons such as post operative hemorrhage or poor
onitoring of IV medications);
ck of agency/fiduciary concern (e.g. failure to advocate
r a patient’s best interests, failure to question an
appropriate order, or a breach of confidentiality);
appropriate judgement (e.g. inadequate assessment,
ability to recognise the implications of clinical signs

nd symptoms, reliance on prior convention or practice,
nwarranted or faulty intervention);
edication error (e.g. wrong drug, wrong route, wrong

me, wrong patient, etc.);
issed or mistaken doctor/health care provider orders
.g. carrying out inappropriate orders, or mistaking

rders resulting in erroneous intervention);

� lack of intervention on the patient’s behalf (e.g. failure to
follow up on signs or symptoms, lab results, etc.);
� documentation errors (e.g. charting procedures or

medications before they were complete, failure to
document patient observations);
� lack of prevention (failure to prevent threats to patient

safety e.g. breach of infection control precautions or
failure to prevent falls).

(Benner et al., 2002; Johnstone and Kanitsaki, 2006).

4.3. Search outcomes

Using the search terms, 5429 publications were
identified using the initial search strategy. After review
of the title and keywords, 5344 of these studies were
rejected as not meeting the criteria for inclusion in the
review (see above). These studies did not examine nurses
or error or acute care. This left 86 studies as potentially
relevant and full abstracts were reviewed. Following
review of the abstract, 60 of these studies were then
identified as not meeting the study’s inclusion criteria i.e.
did not specifically examine nursing, nurses, 12 h shifts or
error; 26 studies were identified as broadly meeting the
criteria for inclusion, retrieved in full and assessed for
methodological quality as per the JBI critical appraisal
process by both authors independently. Fig. 1 outlines the
search strategy and outcomes.

4.4. Methodological quality

The 26 studies identified as broadly meeting the
criteria for inclusion and retrieved in full were assessed
using the JBI critical appraisal checklist for comparable
cohort/case control studies or the JBI critical appraisal
checklist for descriptive/case series studies (JBI, 2011)
depending on the type of study. Of the 26 studies assessed
for methodological quality, 13 were assessed as of
sufficient methodological quality for inclusion – that is
all met the JBI methodological criteria for having used
reliable outcome measures and appropriate statistical
analysis (questions eight and nine of the JBI critical
appraisal tool). Excluded studies and the reasons for
exclusion are found in Table 1. Tables 2a and 2b outline the
quality assessment of the included studies. Table 3 details
the included studies.

Where available, quantitative data was pooled in
statistical meta-analysis using JBI-MAStARI. All results
were subject to double data entry. Effect sizes expressed as
odds ratio (for categorical data) and weighted mean
differences (for continuous data) and their 95% confidence
intervals were calculated for analysis. Heterogeneity was
assessed statistically using the standard Chi-square and
also explored using subgroup analyses based on the
different study designs included in this review. Heteroge-
neity was identified by visual inspection of the forest plots,
by using a standard x2 test and a significance level of
a = 0.05. Where p < 0.05 this is indicative of the studies
being heterogeneous (JBI, 2011). Unfortunately the high
degree of heterogeneity of the pooled data (heterogeneity
Chi squared = 34.29, p = 0.01), meant we were unable to
draw any substantial conclusions from the meta-analysis.
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We have therefore presented the findings in narrative form
including tables and figures to aid in data presentation
where appropriate.

5. Results

5.1. Description of studies

Of the 13 studies included, two were from Japan
(Arimura et al., 2010; Tanaka et al., 2010), one was from
Australia (Dorrian et al., 2006), one was from Canada
(Wilkins and Shields, 2008), one was from Europe (Griffiths
et al., 2014), and eight were from the United States of
America (Mills et al., 1983; Ritter, 1981; Rogers et al., 2004;
Scott et al., 2006; Stone et al., 2006; Trinkoff et al., 2007;
Witkoski Stimpfel et al., 2012, 2013). For the purposes of
critical analysis using the JBI Critical Appraisal Checklist,
the studies were identified into one of two categories with
the majority being descriptive/case series studies and two
were comparable cohort/case control studies (Mills et al.,
1983; Trinkoff et al., 2007).

5.2. Samples

Studies used two different sampling techniques:
convenience sampling (Arimura et al., 2010; Dorrian
et al., 2006; Mills et al., 1983; Ritter, 1981; Stone et al.,

2013) and random sampling (Griffiths et al., 2014; Rogers
et al., 2004; Scott et al., 2006; Trinkoff et al., 2007;
Wilkins and Shields, 2008). The number of participants
ranged from 23 (Dorrian et al., 2006) to 33,659 (Griffiths
et al., 2014). The average sample size was 5385
(median = 805).

5.3. Participants

The participants in each of the studies were similar in
terms of characteristics. Most studies included RNs only,
while others described participants as hospital nurses
(Arimura et al., 2010; Stone et al., 2006), staff nurses
(Witkoski Stimpfel et al., 2012), or included RNs, LPNs, and
RPNs (Wilkins and Shields, 2008), or RNs and ENs (Dorrian
et al., 2006). The average age of participants per study
ranged from 28 years (Tanaka et al., 2010) to 44.8 years
(Rogers et al., 2004). The majority of participants in all
studies were female (>94%).

5.4. Settings

Study settings covered a broad range of hospital
settings. These included medical/surgical (Griffiths et al.,
2014), general hospital (Arimura et al., 2010; Dorrian et al.,
2006; Rogers et al., 2004; Stone et al., 2006; Tanaka et al.,
2010; Trinkoff et al., 2007; Wilkins and Shields, 2008;

Fig. 1. Search strategy and outcome.
Witkoski Stimpfel et al., 2013), intensive care, coronary
2006; Tanaka et al., 2010; Witkoski Stimpfel et al., 2012,
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e and paediatric intensive care units (Mills et al., 1983;
er, 1981; Scott et al., 2006; Witkoski Stimpfel et al.,
2).

 Interventions

1. Shift length

Twelve of the studies used shift length as their first
rvention with one using work schedule (Trinkoff et al.,
7). Most used 8 h and 12 h as cut off points (Arimura
l., 2010; Mills et al., 1983; Ritter, 1981; Stone et al.,
6; Tanaka et al., 2010; Wilkins and Shields, 2008). Some

dies used more specific parameters including <8, 8–9,
0, >10 (Dorrian et al., 2006), <8.5, 8.5–12.5, >12.5
gers et al., 2004; Scott et al., 2006), �13 h (Trinkoff et al.,
7), 8 h, 12 h, >13 h (Witkoski Stimpfel et al., 2013), 10–

 12–13, >13 (Witkoski Stimpfel et al., 2012), and �8,
–10, 10.1–11.9, 12–13, and >13 (Griffiths et al., 2014).

2. Error

There were a variety of interventions related to error.
se included self-reported error (Arimura et al., 2010;
rian et al., 2006; Ritter, 1981; Rogers et al., 2004; Scott
l., 2006; Geiger-Brown and Trinkoff, 2010; Tanaka et al.,

2010; Wilkins and Shields, 2008), care left undone
(Griffiths et al., 2014), and quality of patient care outcomes
(Mills et al., 1983; Stone et al., 2006; Witkoski Stimpfel
et al., 2012, 2013). All interventions related to error were
able to be categorised according to Benner et al.’s (2002)
taxonomy of error and are therefore defined as ‘errors’.
Table 4 outlines how each of the studies defined error and
where this definition fits within Benner’s taxonomy.

5.5.3. Associations between 12 h shifts and error

The primary outcome measure considered in this study
was the rate of error occurring as a result of working 12 h
or more in a single nursing shift in an acute care setting.
Four of the studies reported higher rates of error on shifts
of up to 8 h (Arimura et al., 2010; Dorrian et al., 2006;
Tanaka et al., 2010; Wilkins and Shields, 2008). Arimura
et al. and Tanaka et al. both identified higher frequency of
self-perceived error-related adverse events among nurses
working a three shift system than a two shift system.
Dorrian et al. noted shifts of up to 8 h having the highest
percentage of error and Wilkins and Shields noted the
likelihood of medication error for nurses working 12 h
shifts was slightly but significantly lower than for those
working shorter shifts.
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Three studies reported no difference in rates of error
between nurses working less than 12 h or more than 12 h
shifts (Mills et al., 1983; Ritter, 1981; Stone et al., 2006).
Stone et al. identified no statistically significant differences
in error rates (risk ratio 1.47, 95% CI 0.90, 2.38).

Six studies reported significant rises in error rates for
nurses working greater than 12 h on a single shift. The
study by Griffiths et al. (2014) found that nurses working
12 h or more reported higher rates of care left undone than
nurses working 8 h or less. Rogers et al. (2004) found the
likelihood of making an error was three times higher when
nurses worked a shift lasting 12.5 h or more and Scott et al.
(2006) found the risk was almost double. Trinkoff et al.
(2007) found nurses working greater than or equal to 12 h
were significantly more likely to suffer a needlestick injury
than those working less than 12 h. In terms of error
associated with patient outcomes, Witkoski Stimpfel et al.
(2013) reported nurses who worked more than 13 h as
significantly more likely than nurses working 8 h to report
frequent central line-associated bloodstream infections
and Witkoski Stimpfel et al. (2012) reported the higher the
proportion of nurses working over 12 h, the less likely pain
was controlled.

6. Discussion

This systematic review has examined the relationship
between shift length and error amongst nurses working in
acute care settings. While earlier studies have examined
the relationship between nurse work hours/overtime and
nurse and patient outcomes (Bae and Fabry, 2014) and
between shift length on quality of patient care (Estabrooks
et al., 2009), a specific review of studies examining 12 h
shifts, error and nurses has not previously been done. Our
findings regarding shift length and error suggest there is a
link between the two. This differs from Bae and Fabry who
found that while working 12 h shifts negatively affects
nurses’ health, the evidence linking shift length with
patient outcomes was less strong. Our finding also differs
from Estabrook et al.’s who were unable to determine a
clear finding.

It is important to note that there are multiple ways in
which the phenomena of shift length and error can be
examined and depending on the lens brought to the
literature, findings may differ. In the case of this study, we
used a broad definition of error in an attempt to capture the
multiple ways in which error can occur in a work setting –
such a broad definition is both an advantage (in that it
captures multiple variables) and a disadvantage (in that
there is an increased likelihood of greater heterogeneity
across studies in any meta-analysis). Our meta-analysis
did indeed identify high heterogeneity across the five
studies we included and we could therefore not draw any
definitive conclusions from this analysis of pooled data.

However, supporting our argument that nurses work-
ing a shift of 12 h or longer are at increased risk of making
an error is the finding that of the 13 studies included in this
review, the six that reported significant rises in error rates
among nurses working 12 h or more on a single shift
(Griffiths et al., 2014; Rogers et al., 2004; Scott et al., 2006;
Trinkoff et al., 2007; Witkoski Stimpfel et al., 2012, 2013)T
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comprised 89% of the total sample size (N = 60,780 with the
total sample size N = 67,967).

Of the four studies in this review reporting higher rates
of error in shifts of up to 8 h, two of these (Arimura et al.,
2010; Tanaka et al., 2010) are confounded by the very
different work patterns undertaken by the nurses in the
study. Confounding factors may also have played a part in
the Dorrian et al. (2006) study and the Wilkins and Shields
(2008) study. The three studies included in the review that
reported no change in rates of error also have limitations.
Mills et al. (1983) and Ritter (1981) are both older studies
and methodological improvements may impact on the
findings of both.

The strong relationship between working 12 h or more
on a single shift in an acute care setting and increased rates
of error may be associated with variables that have not
been examined in this review such as fatigue, levels of
stress, handover practices, skill mix or scheduling prac-
tices. For example, Dorrian et al. (2006) found sleep
duration was a significant predictor of error in their study
of shift length and error, and Drach-Zahavy and Hadid
(2015) suggest the structure of handover practices is an
ideal opportunity to prevent errors. Research examining
nurse staffing (skill mix) and patient outcomes demon-
strates the higher the education level of nurses, the better
the patient outcomes (Aiken et al., 2014) and the higher the
number of non-nursing staff providing direct nursing care,
the greater the number of medication errors (Seago et al.,
2006), also suggesting the existence of mediating variables
in the relationship between shift length and error. The
relationship between organisational scheduling policies
and practices and error in the workplace has not been as
well examined although positive nursing practice envir-
onments have been positively and significantly associated
with medication error interception rates (Flynn et al.,
2012). Estryn-Béhar et al. (2012) also strongly recommend
work schedules be organised to allow time for shift
handover, social support and team building as a means of
mitigating the risks of 12 h shifts. We recommend further,
specific work be undertaken to examine the strength of the
relationships that may exist between variables such as
fatigue, stress, skill mix and scheduling practices, shift
length and error.

Although other factors may influence the relationship
between shift length and rates of error, it is clear from the
findings of this review that an association between
working 12 h or longer on a single shift in an acute care
setting and increased rates of error among nurses remains.

6.1. Implications for practice

This study has significant implications for practice. At
present, 12 h shifts are a commonly used approach to
rostering systems in many hospital settings. Many nurses
themselves are particular advocates of this system,
claiming it leads to improved relationships with patients,
easier travel to work, better quality time off, and better
family time (Estryn-Béhar et al., 2012; O’Connor, 2011;
Richardson et al., 2007). However, the findings from this
study suggest the risk of error is higher where nurses have
worked at least 12 h on a single shift. This suggests thatT
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Table 3

Included studies.

Author country Method participants setting Intervention Outcome measures Results Notes

Arimura

et al. (2010)

Method: Descriptive survey design Intervention A: Shift system

(3 shift system (0830–1700, 1630–

0100, 0100–0830) or 2 shift system

(1630–0920, including a 2 h nap).

Occurrence of error Univariate analysis revealed

significant differences between the

‘with error’ and without error’

groups (p = 0.001). The odds ratio

for nurses working shifts and

making an error was 2.1.

Markedly different shift system

from that used in Western

countries – includes a 2 h

regulated sleep during the two-

shift system and this may have

contributed to lower rates of error

among nurses working this

system.

Participants: Nursing staff

(N = 454)

Intervention B: Self-reported

medical error

Setting: two general hospitals in

Japan (338 and 549 beds)

Dorrian

et al. (2006)

Method: Descriptive, exploratory,

log book design

Intervention A: shift length (�8,

8–9, 9–10, �10)

Error/near error occurrence for

each shift

Shifts of up to 8 h had the highest

percentage of errors. Logistic

regression analysis indicated that

sleep duration was a significant

predictor of error/near error

occurrence (b =�0.319,

S.E>b = 0.123, Wald’s x2 = 6.739,

df = 1, p = 0.009).

The majority of 8 h shifts were

morning shifts which also had the

highest percentage of errors.

Variables not entering the

equation included shift duration,

shift type, number of consecutive

shifts, stress ratings. Those having

the greatest amount of sleep were

least likely to make an error.

Participants: full time nurses

(registered or enrolled) (N = 23)

Intervention B: frequency, type

and severity or nursing error or

near errorSetting: Australian metropolitan

hospital

Griffiths et al.

(2014)

Method: Cross sectional survey Intervention A: length of shift �8,

8.1–10, 10.1–11.90, 12–13, >13

Frequency of care left undone Nurses working 12 h or more

reported higher rates of care left

undone than did nurses working

8 h or less (RR = 1.13, 95%

CI = 1.09–1.16). All shifts longer

than 8 h were associated with

statistically significant increases in

the rate of care left undone

(p =< 0.05).

Participants: Registered nurses

(N = 31,627)

Intervention B: Care left undone

Setting: general medical/surgical

units within 488 hospitals across

12 European countries

Mills et al.

(1983)

Method: Pilot study – pre and post

implementation quality of care

data and post implementation

survey.

Intervention A: implementation

of 12 hours shifts

Patient care quality scores

(University of Maryland Hospital,

Department of Nursing Process

Audit – scores include

documentation of patient care,

observation of care related to

prevention of injury, protection

from infection, special treatments,

emotional needs, special

procedures)

Analysis using t test demonstrated

no significant differences between

quality of patient care delivered on

8 h or 12.5 h days.

There was a slight decrease in the

completeness of admission

assessments but that other

measures remained constant one

year after implementation of the

12 h shift pattern. Improved

measures of patient care quality

instigated since this study was

undertaken may change the result

of this study were it to be

replicated.

Participants: professional

registered nursing staff (N = 30)

Intervention B: quality of care

data – University of Maryland

Hospital, Department of Nursing

Process Audit.

Setting: Surgical Intensive Care

Unit

Ritter (1981) Method: Correlational, descriptive

study

Intervention A: shift length

(combined 12 h and 8 h shift

pattern versus traditional 8 h)

Number of untoward incidents

(medication error, procedure error

or a patient accident)

No significant difference in the

number of patient incidents

between either shift pattern (Chi

square = 0.19 (p = 0.34)

Study undertaken only seven

weeks after implementation of

new 12 h shift pattern – the short

time frame may have contributed

to no change in patient care quality

scores.

Participants: Convenience sample

of registered nurses (N = 83).

Intervention B: Number of

incidents reported on the Incident

Report FormSetting: ICU and PICU nurses

registered in the state of Arizona
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Rogers et al.

(2004)

Method: Descriptive, exploratory,

log book design

Intervention A: shift length

(8.5 and 12.5 h – chosen as ‘8 h and

12 h shifts are usually scheduled to

allow for a half hour hand over

period at the end of each shift)

A binary response for making an

error during a worked shift

The likelihood of making an error

was three times higher when

nurses worked shifts lasting 12.5 h

or more (odds ration = 3.29,

p = .001)

Participants: Registered nurses

working full time as hospital staff

nurses (N = 393)

Intervention B: description of

error in logbook

Setting: unit-based hospital

setting

Scott et al.

(2006)

Method: Descriptive, exploratory,

log book design

Intervention A: Actual work shifts,

hours (�8.5, >8.5 to <12.5, �12.5)

Risk of error The risk of making an error almost

doubled when nurses worked

12.5 or more consecutive hours

(odds ratio 1.94, p = .03).

Participants: Member of the

American Association of Critical

Care Nurses, full time

employment, registered hospital

staff nurse providing direct care to

patients (N = 502)

Intervention B: reported error or

near error

Setting: CCU, ICU or PICU units

Stone et al.

(2006)

Method: Cross sectional survey Intervention A: Presence of 12 or

8 h shift pattern.

Unit level quality of patient care There were no significant

differences in any of the quality of

patient care variables (Medication

events, p = 0.95; patient falls

p = 0.64; decubitis ulcer, p = 0.66)

Participants: Direct care hospital

nurses (N = 805).

Intervention B: Medication events

per patient bed, patient falls per

patient bed, decubitis ulcer

prevalence per patient bed

Setting: Thirteen hospitals in New

York city.

Tanaka et al.

(2010)

Method: Descriptive survey design Intervention A: Shift system (two

shift – 0800–1700, 1630–0830

with a 2 h nap – and three shift –

0830–1700, 1500–2330, 2300–

0900).

Frequency of self-perceived error-

related adverse events.

There were higher frequencies of

adverse events in the three shift

system than the two shift system

(p = < 0.05)

Markedly different shift system

from that used in Western

countries – includes a 2 h

regulated sleep during the two-

shift system and this may have

contributed to lower rates of error

among nurses working this

system.

Participants: Registered nurses

working shifts (N = 1407)

Intervention B: self-perceived

error-related adverse events

Setting: 5 teaching hospitals in

Japan

Trinkoff et al.

(2007)

Method: 3 wave longitudinal

survey

Intervention A: work schedule

(hours worked per day �8, 9–11,

�12)

Frequency of needlestick injury Odds ratio for needlestick injury

after working � 12 h was

1.68 which was significant at the

p< 0.001 level (2 tailed test). �8 h

and 9–11 h were insignificant

Participants: Actively licensed

registered nurses working in

nursing for the previous year

(N = 2273)

Intervention B: Self-reported

needlestick injury in the past year

Setting: 2 US States (Illinois and

North Carolina)

Wilkins and

Shields, (2008)

Method: Cross sectional survey Intervention A: length of shift (8,

12, other)

Frequency of wrong medication or

dose

For nurses who reported working

12 h shifts the likelihood of

medication error was slightly but

significantly lower than for those

who worked shorter shifts (18% vs

22%). Odds ratio 0.7 (significant to

p< 0.05)

Nurses working overtime were

more likely to make an error

Participants: registered nurses

providing direct care to hospital

patients (N = 4379)

Intervention B: medication error

Setting: Canadian hospitals
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Table 3 (Continued )

Author country Method participants setting Intervention Outcome measures Results Notes

Witkoski

Stimpfel

et al. (2013)

Method: Secondary analysis of

cross sectional survey data

Intervention A: Shift length (8, 12,

>13 h)

Frequency of central-line-

associated bloodstream infections

and urinary tract infections

Nurses who worked more than

13 h were significantly more likely

than nurses on 8 h shifts to report

frequent CLABSI but not UTIs,

p = < 0.05. CLABSI was reported

2.5 times more frequently by

nurses working over 13 h than

those working 8

Participants: Registered nurses

providing direct care to paediatric

patients (N = 3710)

Intervention B: central-line-

associated bloodstream infections

(CLABSI), urinary tract infections

Setting: 342 acute care hospitals in

four states (California, New Jersey,

Pennsylvania, Florida)

Witkoski

Stimpfel

et al. (2012)

Method: Secondary analysis of

cross sectional survey data

Intervention A: length of shift (8–

9, 10–11, 12–13, >13 h)

Pain was controlled The higher the proportion of

nurses working over 12 h, the less

likely pain was controlled

(adjusted co-efficient of

0.9 [significant to p< 0.01]

for> 13 h and 0.2 for nurses

working 12–13 h).

Participants: Registered nurses

providing direct patient care

(N = 22,275)

Intervention B: Pain

Setting: Medical, surgical and

intensive care units in

577 hospitals in California, New

Jersey, Pennsylvania and Florida
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pitals and units currently operating 12 h shift systems
uld review this approach to scheduling practices due to

 potential impact on nurse and patient outcomes. It may
ppropriate to consider reducing shift length to 8 or 10 h
hough one study (Griffiths et al., 2014) did note that all
fts longer than 8 h were associated with statistically

ificant increases in the rate of care left undone), or
sideration may need to be given to revising scheduling
terns so that significant breaks (for example up to 2 h as
he Arimura et al. (2010) study) be factored into working
rs.

 Implications for research

Further research is required to consider factors that
y mitigate the risk of error where 12 h shifts are

monly scheduled. For example, longer breaks that
lude a component of required sleep during night shift
y be useful for addressing issues of fatigue that may be a

contributing factor to error, however this may not be
appropriate during daytime shifts (although longer breaks
may be appropriate). Further research is also required to
determine what shift patterns are appropriate if 12 h shifts
are not. Factors such as fatigue, stress, skill mix and
scheduling patterns may also contribute to risk of error and
further examination of the influence of these variables on
the pathway from shift length to error is also required. We
also recommend further research into differing settings.
We have focused here on acute hospital settings but
suggest that more work is required to examine the links
between 12 h shifts and error in mental health, community
and aged care settings.

6.3. Limitations of study

As noted earlier, we used a broad definition of error as a
means of capturing the multiple ways in which error can
occur in a workplace. Benner et al.’s (2002) taxonomy, while

le 4

nitions of error study versus Benner et al.’s (2002) taxonomy.

udy Definition of error Benner’s taxonomy

imura et al. (2010) Committing an incident and/or accident. Includes drug administration errors,

incorrect operation of medical equipment, needle stick injuries, surgical

errors and patient falls

Medication error

Lack of attentiveness

Lack of prevention

rrian et al. (2006) ‘The unintentional use of a wrong plan to achieve an aim, or failure to carry

out a planned action as intended’

Medical errors – incorrect administration

Transcription errors – incorrect transcribing of orders/charts

Charting errors

Procedural errors

Slip or fall

Other

Missed or mistaken doctor/

health care provider orders

Inappropriate judgement

Documentation errors

Medication error

Lack of prevention

iffiths et al. (2014) On your most recent shift, which of the following activities were necessary but

left undone because you lacked the time to complete them? Respondents

select any items that apply from a list of 13 nursing care activities including:

Adequate patient surveillance

Documenting nursing care

Administering medications

Comforting/talking to patients

Pain management

Lack of attentiveness

Documentation errors

Medication error

Lack of agency/fiduciary

concern

Lack of prevention

ills et al. (1983) Prevention of injury

Protection from infection

Lack of prevention

tter (1981) Any documentable patient care error made by a nurse All

gers et al. (2004) Any error including:

Medication error

Procedural error

Charting error

Transcription error

Medication error

Inappropriate judgement

Documentation error

ott et al. (2006) Medication error

Procedural error

Charting error

Transcription error

Lack of attentiveness

Medication error

Documentation error

Inappropriate judgement

one et al. (2006) Medication events per patient bed

Patient falls

Decubitis ulcer prevalence per patient bed

Medication error

Lack of prevention

Lack of intervention on the

patient’s behalf

naka et al. (2010) ‘An unanticipated incident in which the subject nurse made an error which

resulted in harm to a patient’

All

inkoff et al. (2007) Needlestick injury Lack of prevention

ilkins and Shields (2008) Medication error Medication error

itkoski Stimpfel et al. (2013) Frequency of central line-associated blood stream infections

Frequency of urinary tract infections

Lack of prevention

Lack of intervention on the

patient’s behalf

Lack of attentiveness

itkoski Stimpfel et al. (2012) Pain was controlled Lack of intervention on the

patient’s behalf
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enabling us to be broadly inclusive, may also be considered a
weakness of the review as the measurements of error across
the studies differ substantially. However, any error will
impact on patient safety, quality of care and nurse outcomes
and a broad definition can be helpful in determining the
overall impact of shift length on these outcomes.

As explained above, variables such as fatigue, stress,
skill mix and scheduling practices are not taken into
account in this study, and these factors may also have an
influence on error rates. Each of the studies also had
methodological limitations as noted in Tables 2a and 2b
and none were randomised controlled trials.

7. Conclusion

In conclusion, this review shows that rates of error
appear higher among nurses working 12 h or more on a
single shift in an acute care hospital. Although this review
did not explore other potential variables that may mediate
or moderate this pathway such as fatigue, stress, skill mix
or scheduling practices, it is clear that a relationship does
exist. As such, we recommend workplaces review current
scheduling practices with a view to limiting shift length to
8–10 h where possible. We also recommend further
research into ways in which the risk of error on 12 h or
longer shifts can be mitigated.

Acknowledgements

The authors wish to acknowledge the New Zealand
Nurses Organisation, the British Commonwealth Nurses
War Memorial Fund, and Dr Léonie Walker for her
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