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Abstract
Aim: To explore whether sleep deprivation contributes to medication errors in regis-
tered nurses (RNs).
Background: Sleep deprivation is a potential issue for RNs, particularly those who 
work shifts. Sleep deprivation has been found to have a negative impact on numer-
ous cognitive processes. Nurses administer several medications to patients a day, po-
tentially while sleep deprived—anecdotal reports suggest that this could result in an 
increased risk of error occurring.
Design: A scoping review was conducted using the Prisma-ScR extension framework 
to explore what is known about the effect of RNs' sleep deprivation on medication 
administration errors.
Methods: A search of databases generated 171 results. When inclusion and exclusion 
criteria were applied, 18 empirical studies were analysed. Studies included retrospec-
tive analysis of errors, surveys of perceptions of causes and observational studies.
Results: Data indicated that RNs consider fatigue, which may be caused by sleep 
deprivation, to be a contributing factor to medication errors. The search only identi-
fied three observer studies, which provided conflicting results as to whether lack of 
sleep contributes to the error rate. Of the numerous tools used to measure sleep, the 
Pittsburgh Sleep Quality Index was the most frequently used.
Conclusion: Although RNs anecdotally consider a lack of sleep potentially contributes 
to medication errors, there is insufficient research to provide robust evidence to con-
firm this assumption.
No Patient or Public Contributions: Patient or public contributions were not required 
for this scoping review.
Relevance to Clinical Practice: Sleep deprivation is a potential issue for nurses, espe-
cially those who work shifts. Poor sleep impacts cognitive processes that potentially 
could increase errors. Nurses should be aware of the impact sleep may have on pa-
tient safety.

www.wileyonlinelibrary.com/journal/jocn
mailto:
mailto:
https://orcid.org/0000-0002-5775-8934
https://orcid.org/0000-0002-7270-4619
https://orcid.org/0000-0003-4535-7129
https://orcid.org/0000-0002-1196-8426
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:christopher.martin@latrobe.edu.au
mailto:christopher.martin@acu.edu.au
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjocn.16912&domain=pdf&date_stamp=2023-10-23


860  |    MARTIN et al.

1  |  INTRODUC TION

Most clinical areas that a registered nurse (RN) may work in require 
them to administer medications—often several at once, via various 
routes, to multiple patients. They act as a bridge between physicians, 
pharmacists and patients, employing clinical expertise to ensure ac-
curate and safe medication practices. Within the healthcare setting, 
several steps are involved before the patient takes the drug: starting 
with the decision to treat, through to prescribing, dispensing, trans-
porting, storing and finally administering. In many ways, nurses can 
be considered the last line of defence, the final step in the process of 
treating a person with a therapeutic drug. Along with prescribing, the 
administration step is when most errors occur (Keers et al., 2013). It 
is at this point where an RN's alertness and concentration to identify 
and prevent a potential error and subsequent harm to the patient 
needs to be at its peak.

The rate of medication administration error has been widely re-
searched, and estimated error rates in hospitals range between 5% 
and 19% (Keers et al., 2013; Roughead et al., 2016). However, the 
accuracy of these rates depends on the error being reported; factors 
such as time constraints, fear of blame and repercussions may mean 
there is a reluctance to report (Hammoudi et al., 2018); therefore, 
the estimated error rate may be higher than reported.

Most RNs within Australia work in the hospital setting 
(Department of Health, 2019), and the nature of this work requires 
24-h care, meaning RNs will generally work shifts. Short periods 
of time between shifts and frequently changing schedules, such 
as a mix of morning, afternoon and night shifts within the same 
week, can result in an RN having trouble getting to sleep, poor 
sleep quality and difficulty staying asleep (Di Simone et al., 2020). 
These sleep disturbances potentially place RNs at risk of insuffi-
cient sleep that could result in temporary deterioration of atten-
tion, cognition, multitasking, response times and short-term recall 
of working memory (Durmer & Dinges, 2005; Lowe et al., 2017)—
all attributes that are required when administering medication. 
The United States Nurses' Health Study (Patel et al., 2004) found 
that 30% of the study participants slept for 6 h or less. RNs were 
also more likely to have less sleep the night before a shift com-
pared with the night before a non-workday (Stimpfel et al., 2020). 
This contrasts with the American Academy of Sleep Medicine's 
(Watson et al., 2015) recommendation that individuals should reg-
ularly sleep for 7 h or more per night. They go on to state that 
sleeping for less than the recommended amount of time is associ-
ated with impaired performance and increased errors. Elmenhorst 
et al. (2007) researched the impact of 5 h of sleep for four consec-
utive nights and found the impact on cognitive performance sim-
ilar to that of a blood alcohol content of .06% (60 mg/dL)—a level 
at which driving a motor vehicle is generally illegal. While this may 

seem to at the extreme end of the spectrum, it is not unknown for 
this level of sleep to occur in RNs, particularly when working the 
night shift (Zverev & Misiri, 2009).

Sleep regulation is controlled by two processes: the 24-h circa-
dian rhythm (process C) and the homeostatic process (process S), 
and these two processes are thought to interact and influence qual-
ity, quantity and duration of sleep, which subsequently influences 
alertness and performance during the day (Borbély et al., 2016). 
The circadian (occurring over a 24-h period) pacemaker, which 
resides in the suprachiasmatic nuclei within the hypothalamus, 
dictates many aspects of human's sleep cycle, including patterns 
of sleepiness. This circadian rhythm increases the desire to sleep 
at night and wake in the morning, whereas the homeostatic pro-
cess results in an increased desire to sleep the longer a person 
stays awake, this can be thought of as ‘sleep pressure’ which builds 
while awake and reduces as they sleep (Centre for Disease Control 
and Prevention, 2020). Misalignment of the circadian rhythm, and 
the build-up of sleep pressure, occurs in shift workers (particularly 
night shift workers), and the process of returning to synchrony 
may take several days (Boivin & Boudreau, 2014). Individual RNs 
vary in their tolerance to shift work, with respect to circadian and 
sleep disturbance (Axelsson et al., 2004), and even in the absence 
of shift rotation, only 3% of night shift workers are thought to 
show complete circadian rhythm adjustment (Folkard, 2008). RNs 
that do suffer daytime sleepiness, poor sleep and longer recovery 
following shift work are said to suffer from shift work disorder 
(Booker et al., 2018), and up to a third of RNs may be affected by 
this (Flo et  al.,  2012). Ultimately, these sleep deficits can cause 
both acute and chronic sleepiness, which may impact alertness 
and performance (Lim & Dinges, 2010), and may have a flow on ef-
fect for the occurrence of medication errors. The actual term sleep 
deprivation can be broadly considered insufficient sleep, and as 
found by Asfour et al. (2014) difficult to define, with the definition 
varying widely amongst studies.

Within Australia, the National Safety and Quality Health Service 
Standards (Australian Commission on Safety and Quality in Health 
Care,  2017) inform consumers of the level of care they can expect 
from health service organisations. Improvements in patient safety are 

What does this paper contribute to the wider 
global community?

Medication errors are multifactorial; however, nurses fre-
quently perceive poor sleep as a causative factor. Empirical 
evidence regarding the impact of registered nurses sleep 
and its relationship to drug errors is lacking.
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important, and medication errors constitute a large percentage of er-
rors that do lead to patient harm. Therefore, identification of contrib-
uting factors to medication errors, such as sleep deprivation, have the 
potential to make an important difference to medication management 
and in turn patient safety. Therefore, this scoping review focuses on 
the potential effect of sleep deprivation on medication administration 
errors made by RNs. Additionally, while this review focuses on medica-
tion errors, studies that used fatigue tools which included sleep dura-
tion have been included as they often have a component that considers 
sleep.

2  |  RESE ARCH QUESTION AND 
OBJEC TIVE

The research question is as follows: ‘Does sleep deprivation contribute 
to medication administration errors in Registered Nurses?’ The objec-
tives of this review are to: (i) explore what is currently known about 
sleep deprivation and medication errors; (ii) map how research has been 
conducted; and (iii) ascertain if gaps exist in the research literature.

3  |  METHODS

A scoping review was chosen to ensure a comprehensive overview 
and synthesis of the current literature, map key concepts and explore 
gaps in the research relating to this topic (Colquhoun et  al.,  2014; 
Peters et al., 2015), allowing for a broad analysis of studies rather than 
focussing exclusively on study rigour as is the case with a system-
atic review. Several studies have focussed on medication error and 
fatigue while not having sleep deprivation as their primary outcome 
measure, thus keeping the search broad decreased the likelihood of 
overlooking relevant information. The preferred reporting items for 
systematic reviews and meta-analysis extension for scoping reviews 
(Data S1) were used as a framework for reporting (Tricco et al., 2018).

3.1  |  Inclusion and exclusion criteria

In 2000, the seminal report ‘To Err is Human: Building a Safer Health 
System’, initiated by the United States Institute of Medicine, was published 

(Kohn et al., 2000). This report raised the issue of improving patient safety 
within hospitals through safer health systems and highlighted the human 
factors that may be associated with patient safety; therefore, studies post 
2000 which met the inclusion criteria in Table 1 were included.

Empirical research studies that investigated medication error, 
perception of cause or near miss errors relating to administration 
were included (Table  1). Errors occurring by any route (oral, in-
travenous, intramuscular, subcutaneous, etc.) were considered. 
Medication prescription errors were excluded, as this is a procedure 
that requires registration as a nurse practitioner or medical officer. 
The process of administering medication is a commonly occurring 
procedure and usually follows a similar process regardless of lo-
cation, that is a prescription relating to a patient is added to a pa-
per-based or electronic drug chart.

Studies that analysed medication error in RNs were included. 
The definition of an RN, for the purposes of this review, includes 
nurses that have completed a 3-year (minimum) bachelor's degree 
that has led to registration with the relevant governing body of that 
state or country as a RN. Other healthcare professionals (including 
diploma trained, enrolled nurses and licensed practical nurses) were 
excluded due to the difference in length, content and focus on med-
ication during their degree or diploma.

Obstructive sleep apnoea has been shown to affect memory, 
executive function and attention (Bucks et al., 2013), which poten-
tially could affect the RN ability to perform medication administra-
tion safely. Therefore, studies that included participants with a sleep 
disorder, such as obstructive sleep apnoea, were excluded to reduce 
confounding effects.

3.2  |  Process for identifying terms

Key words were selected in collaboration with an information sci-
entist (librarian). These were piloted, and refinements were made 
based on the generated results. All authors discussed and agreed 
upon the final search terms.

A search of two databases was conducted: MEDLINE generated 
55 articles while CINAHL generated 116 articles (Table  2). These 
databases were used as they generated studies that were most rel-
evant to the nursing profession. Initially, the PUBMED database was 
also searched; however, this generated more than 2000 results.

TA B L E  1  Inclusion and exclusion table.

Inclusion Exclusion

Published in the English language.
Primary research (qualitative, quantitative or mixed methods) 

published from 2000 onwards and available in full text.
Literature relating to medication administration error in registered 

nurses (RNs) with fatigue/sleep deprivation as a contributing 
factor.

Occurring in hospital, residential facility or community setting.

Published in languages other than English.
Literature earlier than 2000.
Literature reviews, commentaries, book reviews, unpublished abstracts.
Literature relating to compassion fatigue.
Literature involving disciplines other than RNs.
Literature relating to fatigue/sleep deprivation in patients.
Studies that include nurses that have a diagnosed sleep disorder.
Literature relating to sleep deprivation and disease.
Studies involving animals.
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Many irrelevant as they did not relate to health. For this reason and 
due to the unwieldy number of articles, PUBMED was excluded from the 
final search. Reference lists during the full-text screening were also re-
viewed. When duplicates were removed, 141 articles were selected for 
title and abstract review. The final search occurred during February 2022.

3.3  |  Study selection

The web-based collaboration software platform ‘Covidence’ (Covidence 
Systematic Review Software, 2021) was used to ensure efficiency and 
accurate record keeping. The initial database search was conducted by 
author 1, and following duplicate removal yielded 141 studies (Figure 1). 
Author 1 and 4 assessed the titles and abstracts of these articles, apply-
ing predefined inclusion and exclusion criteria to determine their align-
ment with the scoping review and progression to the full-text review. Any 
disagreements between the reviewers were resolved through discussion 

with all authors until a consensus was reached. Thirty-four studies un-
derwent a full-text evaluation by all authors, a review of reference list 
by title was conducted by author 1, which did not generate any further 
studies. The same process used to resolve disputes during the study title 
and abstract selection was also used for full-text analysis disputes.

3.4  |  Data extraction

The initial extraction document was designed by author 1 and reviewed 
by all authors. A pilot of the extraction tool was undertaken using two 
studies. Following this, the extraction document was further refined and 
reviewed by all authors, and a final version was agreed upon. The data ex-
traction process was completed by author 1 and reviewed by all authors. 
Data from each of the studies selected for final review were charted using 
the following headings: author, year, country, key words, aim, methodol-
ogy, sample size, data analysis and outcome related to research question.

4  |  RESULTS

The number of studies identified for inclusion in the review was 171. 
Following removal of duplicates, a total of 141 papers were screened 
by title and abstract based on inclusion and exclusion criteria. 
Following this process, 34 studies remained for full-text analysis, 16 
were excluded at this stage as they combined RNs with other health 

TA B L E  2  Search strategy.

Search terms

sleep deprivation OR fatigue* OR tired* OR shift work*
AND
medication error* OR medication incident* OR medication 

administration OR drug error*
AND
health care professional* OR nurse* OR registered nurse* OR RN

F I G U R E  1  Identification of studies 
via databases and registers (Page 
et al., 2021). [Colour figure can be viewed 
at wileyonlinelibrary.com]

Records identified from CINAHL, 
MEDLINE: 

Databases (n =2) 

Records removed before screening: 
Duplicate records removed (n = 30) 
Records removed for other reasons 
(n =0) 

Records screened (n =141) Records excluded (n = 107) 

Reports sought for retrieval 
(n = 34) Reports not retrieved (n = 0) 

Reports assessed for eligibility 
(n = 34) 

Reports excluded: 
Not relating to Registered Nurse  
(n = 3) 
Sleep/fatigue not included (n = 3) 
Not available in English (n = 3) 
Incompatible study design (n = 3) 
Incompatible intervention (n = 2) 
Incompatible outcome (n = 1) 
Referred to another study (n = 1) 

Studies included in review 
(n =18) 
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disciplines and did not differentiate the results between them (n = 3); 
were not available in English (n = 3); did not include sleep or fatigue in 
the study (n = 3); used an incompatible study design (n = 3); had an out-
come or intervention that did not relate to the scoping review (n = 3); 
or referred to another study (n = 1). A total of 18 studies were included 
in the final review (Figure 1). The data are summarised in Table 3.

4.1  |  Study characteristics

Studies were conducted across 11 countries, most commonly 
being the United States of America (n = 4) (Bellebaum,  2008; 
Morelock, 2014; Scott et  al., 2006; Thomas et  al., 2017), and Iran 
(n = 4) (Abdar et  al.,  2014; Bolandianbafghi et  al.,  2017; Fathi 
et al., 2017; Gorgich et al., 2016), Japan (n = 2) (Seki & Yamazaki, 2006; 
Suzuki et  al.,  2005), followed by Thailand (Chaiard et  al.,  2018), 
India (Chalasani & Ramesh,  2017), Australia (Deans,  2005), Italy 
(Di Simone et al., 2020), Finland (Härkänen et al., 2018), UK (Haw 
et al., 2005), Ireland (Murphy & While, 2012) and Canada (Parshuram 
et al., 2008) (n = 1). A quantitative approach was used in 12 studies 
and a mix of quantitative and qualitative in six studies. Studies using 
questionnaires were frequently seen (n = 12) (Abdar et  al.,  2014; 
Bolandianbafghi et  al.,  2017; Chaiard et  al.,  2018; Deans,  2005; 
Di Simone et  al.,  2020; Fathi et  al.,  2017; Gorgich et  al.,  2016; 
Morelock,  2014; Murphy & While,  2012; Scott et  al.,  2006; Seki 
& Yamazaki, 2006; Suzuki et al., 2005), these varied between web 
based or paper based. Reviewing medication error and recording fa-
tigue/sleep deprivation took place over lengths of time varying from 
6 months to 2 weeks. Retrospective analysis of incident reports or 
retrospective self-reported medication error was infrequently used 
(n = 2) (Härkänen et al., 2018; Haw et al., 2005). Two studies involved 
direct observation of the RN dispensing administering medications 
to a patient (Bellebaum, 2008; Thomas et al., 2017). Direct observa-
tion in a simulated environment (n = 1) (Parshuram et al., 2008) took 
place using Intravenous drug preparation only.

The following categories were derived from the included studies: 
Conflicting results are apparent when considering whether a rela-
tionship exists between sleep and medication error; the instrument 
used to measure medication error and sleep or fatigue was not con-
sistent across studies; when asked (either by survey or via incident 
reports), RNs considered fatigue (which may have been caused by 
a lack of sleep) contributed to medication administration errors; no 
randomised controlled trials have been conducted on the topic, and 
few observer studies have been undertaken.

4.2  |  Influence of sleep on medication errors

Occupational errors, including medication administration errors, 
were more common in participants who had a sleep duration of less 
than 7 h and was found to be linked to an increase in medication er-
rors as noted by Chaiard et al. (2018). Similar results were found by 
Parshuram et al. (2008), who noted that a larger magnitude of errors 

was found in RNs who had slept fewer hours the night prior to the 
study. This finding was also supported by Di Simone et al.  (2020), 
who noted a relationship between an increased risk of error and dis-
turbed sleep, and Suzuki et al. (2005) who noted an association be-
tween excessive daytime sleepiness and medication error. However, 
Chaiard et al. (2018) found that while errors were more common in 
RNs with less sleep, the overall results were not significant and sleep 
duration did not increase the risk of occupational errors.

Fathi et  al.  (2017) noted that fatigue caused by excessive 
work was the most common cause of error, and Chalasani and 
Ramesh  (2017) and Abdar et al.  (2014) the second most common. 
Deans  (2005) considered fatigue and lack of sleep together and 
found that these human factors contributed to 16% of the errors. 
This approach was also taken by Murphy and While  (2012), who 
found a relationship between fatigue/lack of sleep and medication 
error. Morelock  (2014) also found an association between fatigue, 
sleep quality and errors. Thomas et al.  (2017) observational study 
included fatigue as a potential distraction. They found that it was the 
second most common self-reported distraction of RNs after unre-
solved issues regarding other patients; however, no relationship was 
found between fatigue and medication errors. This was also the case 
for Bellebaum (2008) and Bolandianbafghi et al. (2017), who found 
no relationship between fatigue and error.

Scott et al.  (2006) found that a longer shift duration increased 
the risk of both error and near miss, and that the risk of falling asleep 
at work doubled when working more than 8 h. Whereas Seki and 
Yamazaki (2006) considered fatigue and near miss errors, in contrast 
to actual errors, and found that RNs with a lower level of fatigue 
prior to their shift had a higher number of near miss episodes.

Härkänen et  al.  (2018) reviewed incident reports and noted 
that tiredness contributed to errors, and this was often attributed 
to either shift work or self-reported lack of sleep. Similarly, Haw 
et al. (2005) also reviewed incident reports and found that personal 
factors, such as feeling tired, contributed to medication errors. 
Gorgich et al.  (2016) also found this to be the case; however, this 
study only considered tiredness due to an increased workload rather 
than due to a lack of sleep.

Studies that considered night shift and medication error 
(n = 4) found that night shift was a contributing factor (n = 3) 
(Abdar et al., 2014; Di Simone et al., 2020; Härkänen et al., 2018). 
Conversely, Morelock (2014) did not find a significant effect when 
comparing day and night shift and errors, though they note a small 
sample size may have influenced these findings.

4.3  |  Measurement of sleep

Eleven studies used one or more tools to measure either sleep or 
fatigue. The Pittsburgh Sleep Quality Index (PSQI) was the most fre-
quently used to assess sleep (Di Simone et al., 2020; Morelock, 2014; 
Suzuki et al., 2005). Sleep diaries featured as a tool for measuring 
sleep duration in two studies; Chaiard et al.  (2018) measured over 
1 week, whereas Scott et  al.  (2006) measured over 28 days. Two 
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(Continues)

TA B L E  3  Results of the review.

Aim Methodology Location/sample Data collection/instrument Data analysis Outcome

Abdar et al. (2014)

Determine RN perception of the cause of medication errors Qualitative
Cross-sectional survey

Iran
Survey completion n = 239

Iranian nurses' medication errors questionnaire Perceived effect fatigue had on ME:
High: n = 168
Moderate: n = 54
Low: n = 13
Without: n = 168

Perceived most common cause of 
ME: staff/patient ratio; fatigue; 
illegible prescription; workload; 
nightshift

Bellebaum (2008)

To determine the relationship between nurses' work hours and 
the occurrence of ME.

To determine the relationship between fatigue and the 
occurrence of ME

Non-blinded direct observational study 
performed in a hospital setting

USA
Medication administration events 

observed n = 548

Checklist Individual Strength (CIS) chronic fatigue 
instrument—designed by Vercoulen et al. (1994)

11 item need for recovery acute fatigue instrument.
ME tool: American Society of Health Systems 

Pharmacists guidelines

Dose errors occurrence 6% The study did not find a relationship 
between nurse fatigue and 
the occurrence of medication 
administration error

Bolandianbafghi et al. (2017)

Determine the correlation between the amount and type of 
medication error with job satisfaction and fatigue of nurses

Descriptive correlational cross-sectional 
study across four hospitals

Iran
Survey completion n = 170

Medication errors questionnaire developed by 
Wakefield et al. (2005).

Fatigue questionnaire scale designed by co-researcher

Fatigue 45.25 (SD 22.17) p-value .711
Injectable:
female 25.48 (SD 22.83) male 26.90 (SD 25.54) p-value 

.194
Fatigue 45.25 (SD 22.17) p-value .819

The study found an increased 
incidence of fatigue in medication 
errors, but the increase was 
not found to be statistically 
significantly

Chaiard et al. (2018)

To explore the influence of sleep duration on fatigue, daytime 
sleepiness and occupational errors

Quantitative, cross-sectional self-reported 
error questionnaire, utilising a 1-week 
sleep diary.

Two groups <7 h sleep and ≥7 h sleep

Thailand
Questionnaire completed n = 233

Sleep: Adapted 1-week sleep diary (National sleep 
foundation).

Fatigue: Fatigue questionnaire (Chalder et al. 1993),
To assess daytime sleepiness: Thai version of Epworth 

sleepiness scale.
To assess occupational errors: Researcher designed 

occupational error questionnaire

13 RNs (6.6%) made a medication error.
11 of these were from the short sleep group and 2 

from the normal sleep group (p-value .069).
Short sleep duration did not increase risk of fatigue 

(OR = 1.44, 95% CI = .66–3.12) or occupational 
errors (OR = 1.19, 95% CI = .22–6.33)

ME were more common RNs in 
the short sleep duration group, 
but this was not a result of 
significance

Chalasani and Ramesh (2017)

To determine the incidence, cause, patterns and outcomes of 
medication error in an intensive care unit

An open, anonymous prospective 
medication error reporting system was 
reviewed

India
Reported medication errors n = 292
Error reported by nurses n = 122

Inpatient case records were reviewed, ME based on NCC 
MERP

Medication administration errors comprised 35.9% of 
ME n = 105 and were the most reported error.

Contributing factors to ME (according to reporter): 
fatigue n = 41

RN perception of contributory cause 
of ME: Workload was the most 
common for ME. Fatigue the 
second most

Deans (2005)

To identify and describe the incidence, type and causes of 
ME—and the impact on professional practice

Single site anonymous self-report survey: 
medication error questionnaire (MEQ)

Australia
Surveys completed n = 79

MEQ—researcher designed and based on NCC MERP Contributed to ME: error, fatigue/lack of sleep n = 13 
(16.5%)

Stress and high workload: n = 20 (25.3%)

Several human factors were 
attributed to potential causes 
of medication error: a stressful 
workload, fatigue and lack of 
sleep

Di Simone et al. (2020)

To evaluate quality of sleep and self-perception of risk of 
medication error

Cross-sectional questionnaire about quality 
of self-perceived quality of sleep and the 
risk of ME. Risk of error based on near 
miss events

Italy
Questionnaires completed n = 446

Sleep: PSQI
Risk of medication error questionnaire designed by the 

authors based on ‘7 rights rule’

The risk of ME correlated with poor sleep quality, as 
measured by PSQI score >5 (p < .01).

Risk of ME associated with short resting time after 
a night shift, and associated with a bad self-
perception of quality of sleep (OR 3.165, 95% CI 
1.468–6.827, p < .01

Shift work, disturbed sleep and risk 
of medication errors are tightly 
coupled

Fathi et al. (2017)

To examination the prevalence, types of medication errors and 
barriers to reporting

Quantitative, multisite cross-sectional 
questionnaire to assess the prevalence 
and RN perception of the main causes of 
medication error over a 3-month period

Iran
Questionnaires completed n = 500

Researcher designed questionnaire including:
31 predefined potential causes for the medication error 

using a 5-point Likert scale.
Nine yes/no questions regarding the type of medication 

error

Prevalence of a ME over a 3-month period was 17% 
(95% CI, 13.7 to 20.3%)

Causes: Fatigue caused by excessive work hours: mean 
3.94 (SD 1.02)

Type of shift work: mean 3.74 (SD 1.05)

Based on 31 potential causes of ME, 
the RN listed fatigue caused by 
excessive work hours, and the 
type of shift work as the two 
factors that had the greatest 
degree of influence on ME

Gorgich et al. (2016)

To investigate the causes of ME and strategies to prevent them Cross-sectional descriptive study to 
investigate the cause of ME and 
preventative strategies

Iran
Questionnaires completed n = 327

Researcher designed questionnaire, consisting of 22 
predefined causes of ME which required a yes/no 
answer and ways of preventing ME from occurring

Causes of ME:
Fatigue due to high workload: n = 320 Critically ill 

patients n = 294

The most common perceived cause 
of medication error was tiredness 
due to increased workload
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(Continues)

TA B L E  3  Results of the review.

Aim Methodology Location/sample Data collection/instrument Data analysis Outcome

Abdar et al. (2014)

Determine RN perception of the cause of medication errors Qualitative
Cross-sectional survey

Iran
Survey completion n = 239

Iranian nurses' medication errors questionnaire Perceived effect fatigue had on ME:
High: n = 168
Moderate: n = 54
Low: n = 13
Without: n = 168

Perceived most common cause of 
ME: staff/patient ratio; fatigue; 
illegible prescription; workload; 
nightshift

Bellebaum (2008)

To determine the relationship between nurses' work hours and 
the occurrence of ME.

To determine the relationship between fatigue and the 
occurrence of ME

Non-blinded direct observational study 
performed in a hospital setting

USA
Medication administration events 

observed n = 548

Checklist Individual Strength (CIS) chronic fatigue 
instrument—designed by Vercoulen et al. (1994)

11 item need for recovery acute fatigue instrument.
ME tool: American Society of Health Systems 

Pharmacists guidelines

Dose errors occurrence 6% The study did not find a relationship 
between nurse fatigue and 
the occurrence of medication 
administration error

Bolandianbafghi et al. (2017)

Determine the correlation between the amount and type of 
medication error with job satisfaction and fatigue of nurses

Descriptive correlational cross-sectional 
study across four hospitals

Iran
Survey completion n = 170

Medication errors questionnaire developed by 
Wakefield et al. (2005).

Fatigue questionnaire scale designed by co-researcher

Fatigue 45.25 (SD 22.17) p-value .711
Injectable:
female 25.48 (SD 22.83) male 26.90 (SD 25.54) p-value 

.194
Fatigue 45.25 (SD 22.17) p-value .819

The study found an increased 
incidence of fatigue in medication 
errors, but the increase was 
not found to be statistically 
significantly

Chaiard et al. (2018)

To explore the influence of sleep duration on fatigue, daytime 
sleepiness and occupational errors

Quantitative, cross-sectional self-reported 
error questionnaire, utilising a 1-week 
sleep diary.

Two groups <7 h sleep and ≥7 h sleep

Thailand
Questionnaire completed n = 233

Sleep: Adapted 1-week sleep diary (National sleep 
foundation).

Fatigue: Fatigue questionnaire (Chalder et al. 1993),
To assess daytime sleepiness: Thai version of Epworth 

sleepiness scale.
To assess occupational errors: Researcher designed 

occupational error questionnaire

13 RNs (6.6%) made a medication error.
11 of these were from the short sleep group and 2 

from the normal sleep group (p-value .069).
Short sleep duration did not increase risk of fatigue 

(OR = 1.44, 95% CI = .66–3.12) or occupational 
errors (OR = 1.19, 95% CI = .22–6.33)

ME were more common RNs in 
the short sleep duration group, 
but this was not a result of 
significance

Chalasani and Ramesh (2017)

To determine the incidence, cause, patterns and outcomes of 
medication error in an intensive care unit

An open, anonymous prospective 
medication error reporting system was 
reviewed

India
Reported medication errors n = 292
Error reported by nurses n = 122

Inpatient case records were reviewed, ME based on NCC 
MERP

Medication administration errors comprised 35.9% of 
ME n = 105 and were the most reported error.

Contributing factors to ME (according to reporter): 
fatigue n = 41

RN perception of contributory cause 
of ME: Workload was the most 
common for ME. Fatigue the 
second most

Deans (2005)

To identify and describe the incidence, type and causes of 
ME—and the impact on professional practice

Single site anonymous self-report survey: 
medication error questionnaire (MEQ)

Australia
Surveys completed n = 79

MEQ—researcher designed and based on NCC MERP Contributed to ME: error, fatigue/lack of sleep n = 13 
(16.5%)

Stress and high workload: n = 20 (25.3%)

Several human factors were 
attributed to potential causes 
of medication error: a stressful 
workload, fatigue and lack of 
sleep

Di Simone et al. (2020)

To evaluate quality of sleep and self-perception of risk of 
medication error

Cross-sectional questionnaire about quality 
of self-perceived quality of sleep and the 
risk of ME. Risk of error based on near 
miss events

Italy
Questionnaires completed n = 446

Sleep: PSQI
Risk of medication error questionnaire designed by the 

authors based on ‘7 rights rule’

The risk of ME correlated with poor sleep quality, as 
measured by PSQI score >5 (p < .01).

Risk of ME associated with short resting time after 
a night shift, and associated with a bad self-
perception of quality of sleep (OR 3.165, 95% CI 
1.468–6.827, p < .01

Shift work, disturbed sleep and risk 
of medication errors are tightly 
coupled

Fathi et al. (2017)

To examination the prevalence, types of medication errors and 
barriers to reporting

Quantitative, multisite cross-sectional 
questionnaire to assess the prevalence 
and RN perception of the main causes of 
medication error over a 3-month period

Iran
Questionnaires completed n = 500

Researcher designed questionnaire including:
31 predefined potential causes for the medication error 

using a 5-point Likert scale.
Nine yes/no questions regarding the type of medication 

error

Prevalence of a ME over a 3-month period was 17% 
(95% CI, 13.7 to 20.3%)

Causes: Fatigue caused by excessive work hours: mean 
3.94 (SD 1.02)

Type of shift work: mean 3.74 (SD 1.05)

Based on 31 potential causes of ME, 
the RN listed fatigue caused by 
excessive work hours, and the 
type of shift work as the two 
factors that had the greatest 
degree of influence on ME

Gorgich et al. (2016)

To investigate the causes of ME and strategies to prevent them Cross-sectional descriptive study to 
investigate the cause of ME and 
preventative strategies

Iran
Questionnaires completed n = 327

Researcher designed questionnaire, consisting of 22 
predefined causes of ME which required a yes/no 
answer and ways of preventing ME from occurring

Causes of ME:
Fatigue due to high workload: n = 320 Critically ill 

patients n = 294

The most common perceived cause 
of medication error was tiredness 
due to increased workload
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Aim Methodology Location/sample Data collection/instrument Data analysis Outcome

Härkänen et al. (2018)

To describe the factors pertaining to medication being 
administered to the wrong patient and to describe how 
patient identification is mentioned in incident reports

Mixed methods, descriptive content analysis. 
Incident reports over a 12-month period, 
that related to medication errors from 
two hospitals (university and central 
hospital) were reviewed

Finland
Incident reports relating to ME reviewed 

n = 1012

Analysis of incident reports including both a predefined 
list and free text.

Prompting questions included: what happened, how it 
happened, circumstances and other factors that may 
have contributed to the incident

Of the 103 reviewed ME incident reports, contributing 
factors (self-reported by RN) were as follows:

‘Nurse was tired ‘n = 9
‘Nurse was working night shift’ n = 11

Tiredness was quite often attributed 
to hard or long work shift: For 
example AM followed by PM, 
night shift or lack of sleep.

The night shift was seen as a cause 
of errors

Haw et al. (2005)

To assess the nature, frequency, potential severity and 
contributing factors to medication administration errors

Single site retrospective analysis of 
medication administration errors over a 
3 ½ year period

UK
ME reports reviewed n = 112

Review of incident report form including description of 
error and contributing factors

Personal factors contributed to errors in 19 instances. 
These included tiredness, poor concentration, 
inadequate supervision and lack of support

Two most common factors cited as 
contributing to error were busy 
noisy environment and personal 
factors (such as feeling tired or 
unsupported)

Morelock (2014)

To understand the relationship between critical care nurses' 
work environment, job satisfaction and nursing errors. And 
to examine the nursing environment to determine the risks 
of practicing during the night shift

Quantitative survey of high acuity nurses in 
critical care settings

USA
RNs n = 45

To measure attention, the Brief Fatigue Inventory 
(Mendoza et al., 1999).

Sleep quality: PSQI
To measure nurses' perceptions of risk: a 5-point Likert 

scale (not used previously)

Analysis: Spearman's rho (power .8).
Outcome variables were self-reported errors. RNs 

identified how many errors they had made in the 
last 12 months.

Correlations were found when comparing fatigue and 
errors (rs = .48 p = .001)

Fatigue was positively associated 
with errors

Murphy and While (2012)

To investigate the medication administration practices of 
children's nurses.

Perceived cause of medication errors

Nonexperimental anonymous survey design. 
Mix of quantitative and qualitative 
responses.

Only paediatric nurses surveyed

Ireland
Surveys completed n = 59

Author designed survey consisting of five sections: 
Medication administration practices, reporting 
errors, causes of medication errors, individual 
practice and administration, and demographics

Open-ended questions were reviewed for thematic 
analysis.

61% of participants indicated fatigue/lack of sleep was 
a cause of ME

Human factors such as workload 
stress and fatigue were 
considered a significant cause of 
medication errors

Parshuram et al. (2008)

An evaluation of steps in the infusion preparation process to 
identify factors associated with medication errors.

Primary outcome: the occurrence of errors
Secondary: number and magnitude of errors

Quantitative direct observational study in 
a simulated environment. Participants 
completed administration of intravenous 
drugs

Canada
Participants n = 118, of which RN = 81

Errors were considered to have occurred if outside 
of industry standards, or 10% of expected 
concentration.

Sleep duration based on self-report from participant

c2 test was used to compare individual characteristics 
(including number of hours sleep in the previous 
24 h).

Larger magnitude errors were associated with fewer 
hours sleep in the previous 24 h (p < .001)

The mean sleep duration of RN in previous 24-h was 
7.18 (SD 2.4)

Causes of errors include experience, 
background and fatigue

Scott et al. (2006)

To describe the work patterns of critical care nurses and 
determine if an association exists between the occurrence 
of errors and the hours worked, and whether these work 
hours have an adverse effect on nurses' vigilance

Descriptive, exploratory survey USA
Surveys completed n = 502

RN completed two 14-day logbooks (28-day total) 
documenting sleep habits and medication errors.

Errors were based on participant self-reporting a 
perceived error

Univariate analysis.
Primary outcome variable: occurrence or no 

occurrence of an error during the work shift.
224 errors and 350 near errors were reported.
27% made at least one error. 38% made a near error

The risk of making an error almost 
doubled when working more than 
12.5 consecutive hours (odds 
ratio 1.94, p = .03).

No association found between 
decreased vigilance (struggling 
to stay awake) and increased risk 
of errors

Seki and Yamazaki (2006)

To explore which working conditions influence the occurrence 
of medication errors related to intravenous medication

Quantitative self-report questionnaire 
analysing working conditions that can 
lead to near miss errors relating to 
Intravenous medication in RNs

Japan
Questionnaires completed n = 88

Fatigue was measured immediately before work using a 
100 mm fatigue visual analogue scale. 100 = severe 
fatigue and 0 = no fatigue.

Sleep duration before work was recorded.
Error: self-reported

Analysis: logistical regression
Near miss errors were reported n = 94 (17.9%) times.
Sleep duration before work (hours):
AM 6.1 ± 1.3
PM 8.5 ± 3.0
NS 3.1 ± 2.2

RNs whose level of fatigue before 
work during the AM shift 
experienced a higher frequency 
of near miss episodes than other 
nurses.

Workers were less able to detect 
errors when their arousal levels 
are low

Suzuki et al. (2005)

To determine the prevalence of excessive daytime sleepiness 
(EDS) and to analyse associations between EDS and 
different types of medical error

Cross-sectional study using a closed ended 
structured questionnaire

Japan
Questionnaires completed n = 4279

Sleep information gathered using the PSQI (Japanese 
version)

Errors were included if they occurred in the previous 
12 months—self-reported

ME without EDS n = 3081 OR 1.00 (CI 1.04–1.37)
With EDS n = 1080 OR 1.19
Analysis: Wilcoxon rank-sum test

A relationship of significance 
was shown between ME and 
excessive daytime sleepiness

TA B L E  1  (Continued)

(Continues)
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Aim Methodology Location/sample Data collection/instrument Data analysis Outcome

Härkänen et al. (2018)

To describe the factors pertaining to medication being 
administered to the wrong patient and to describe how 
patient identification is mentioned in incident reports

Mixed methods, descriptive content analysis. 
Incident reports over a 12-month period, 
that related to medication errors from 
two hospitals (university and central 
hospital) were reviewed

Finland
Incident reports relating to ME reviewed 

n = 1012

Analysis of incident reports including both a predefined 
list and free text.

Prompting questions included: what happened, how it 
happened, circumstances and other factors that may 
have contributed to the incident

Of the 103 reviewed ME incident reports, contributing 
factors (self-reported by RN) were as follows:

‘Nurse was tired ‘n = 9
‘Nurse was working night shift’ n = 11

Tiredness was quite often attributed 
to hard or long work shift: For 
example AM followed by PM, 
night shift or lack of sleep.

The night shift was seen as a cause 
of errors

Haw et al. (2005)

To assess the nature, frequency, potential severity and 
contributing factors to medication administration errors

Single site retrospective analysis of 
medication administration errors over a 
3 ½ year period

UK
ME reports reviewed n = 112

Review of incident report form including description of 
error and contributing factors

Personal factors contributed to errors in 19 instances. 
These included tiredness, poor concentration, 
inadequate supervision and lack of support

Two most common factors cited as 
contributing to error were busy 
noisy environment and personal 
factors (such as feeling tired or 
unsupported)

Morelock (2014)

To understand the relationship between critical care nurses' 
work environment, job satisfaction and nursing errors. And 
to examine the nursing environment to determine the risks 
of practicing during the night shift

Quantitative survey of high acuity nurses in 
critical care settings

USA
RNs n = 45

To measure attention, the Brief Fatigue Inventory 
(Mendoza et al., 1999).

Sleep quality: PSQI
To measure nurses' perceptions of risk: a 5-point Likert 

scale (not used previously)

Analysis: Spearman's rho (power .8).
Outcome variables were self-reported errors. RNs 

identified how many errors they had made in the 
last 12 months.

Correlations were found when comparing fatigue and 
errors (rs = .48 p = .001)

Fatigue was positively associated 
with errors

Murphy and While (2012)

To investigate the medication administration practices of 
children's nurses.

Perceived cause of medication errors

Nonexperimental anonymous survey design. 
Mix of quantitative and qualitative 
responses.

Only paediatric nurses surveyed

Ireland
Surveys completed n = 59

Author designed survey consisting of five sections: 
Medication administration practices, reporting 
errors, causes of medication errors, individual 
practice and administration, and demographics

Open-ended questions were reviewed for thematic 
analysis.

61% of participants indicated fatigue/lack of sleep was 
a cause of ME

Human factors such as workload 
stress and fatigue were 
considered a significant cause of 
medication errors

Parshuram et al. (2008)

An evaluation of steps in the infusion preparation process to 
identify factors associated with medication errors.

Primary outcome: the occurrence of errors
Secondary: number and magnitude of errors

Quantitative direct observational study in 
a simulated environment. Participants 
completed administration of intravenous 
drugs

Canada
Participants n = 118, of which RN = 81

Errors were considered to have occurred if outside 
of industry standards, or 10% of expected 
concentration.

Sleep duration based on self-report from participant

c2 test was used to compare individual characteristics 
(including number of hours sleep in the previous 
24 h).

Larger magnitude errors were associated with fewer 
hours sleep in the previous 24 h (p < .001)

The mean sleep duration of RN in previous 24-h was 
7.18 (SD 2.4)

Causes of errors include experience, 
background and fatigue

Scott et al. (2006)

To describe the work patterns of critical care nurses and 
determine if an association exists between the occurrence 
of errors and the hours worked, and whether these work 
hours have an adverse effect on nurses' vigilance

Descriptive, exploratory survey USA
Surveys completed n = 502

RN completed two 14-day logbooks (28-day total) 
documenting sleep habits and medication errors.

Errors were based on participant self-reporting a 
perceived error

Univariate analysis.
Primary outcome variable: occurrence or no 

occurrence of an error during the work shift.
224 errors and 350 near errors were reported.
27% made at least one error. 38% made a near error

The risk of making an error almost 
doubled when working more than 
12.5 consecutive hours (odds 
ratio 1.94, p = .03).

No association found between 
decreased vigilance (struggling 
to stay awake) and increased risk 
of errors

Seki and Yamazaki (2006)

To explore which working conditions influence the occurrence 
of medication errors related to intravenous medication

Quantitative self-report questionnaire 
analysing working conditions that can 
lead to near miss errors relating to 
Intravenous medication in RNs

Japan
Questionnaires completed n = 88

Fatigue was measured immediately before work using a 
100 mm fatigue visual analogue scale. 100 = severe 
fatigue and 0 = no fatigue.

Sleep duration before work was recorded.
Error: self-reported

Analysis: logistical regression
Near miss errors were reported n = 94 (17.9%) times.
Sleep duration before work (hours):
AM 6.1 ± 1.3
PM 8.5 ± 3.0
NS 3.1 ± 2.2

RNs whose level of fatigue before 
work during the AM shift 
experienced a higher frequency 
of near miss episodes than other 
nurses.

Workers were less able to detect 
errors when their arousal levels 
are low

Suzuki et al. (2005)

To determine the prevalence of excessive daytime sleepiness 
(EDS) and to analyse associations between EDS and 
different types of medical error

Cross-sectional study using a closed ended 
structured questionnaire

Japan
Questionnaires completed n = 4279

Sleep information gathered using the PSQI (Japanese 
version)

Errors were included if they occurred in the previous 
12 months—self-reported

ME without EDS n = 3081 OR 1.00 (CI 1.04–1.37)
With EDS n = 1080 OR 1.19
Analysis: Wilcoxon rank-sum test

A relationship of significance 
was shown between ME and 
excessive daytime sleepiness

(Continues)
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studies asked participants to state their sleep duration the night prior 
to the study (Parshuram et al., 2008; Seki & Yamazaki, 2006). Five 
studies used a form of fatigue instrument: Seki and Yamazaki (2006), 
in additional to establishing sleep duration, used a visual analogue 
scale (VAS) where fatigue was self-rated by the RN immediately 
prior to their shift. Bolandianbafghi et  al.  (2017) used a fatigue 
questionnaire designed by a co-researcher. In addition to the PSQI, 
Morelock  (2014) also used the Brief Fatigue Inventory (Mendoza 
et  al.,  1999), a tool designed to assess fatigue in cancer patients. 
Whereas Bellebaum  (2008) used a chronic fatigue instrument de-
signed by Vercoulen et al.  (1994), and Thomas et al.  (2017) took a 
different approach by considering fatigue as a distraction measured 
with a VAS.

The period over which sleep duration was measured varied 
from the night prior, through to a 28-day period prior to the 
study. When sleep duration was recorded, no studies compared 
short-term sleep deprivation with sleep deprivation over a longer 
period.

4.4  |  Recording medication error

Various tools were used to record a medication error occur-
ring. The most frequently used was a tool that was researcher 
designed (n = 6) (Chaiard et  al.,  2018; Di Simone et  al.,  2020; 
Fathi et al., 2017; Gorgich et al., 2016; Murphy & While, 2012; 
Thomas et  al.,  2017) followed by the RN self-reporting the 
error and using their own judgement as to what constituted 
an error (n = 4) (Morelock,  2014; Scott et  al.,  2006; Seki & 
Yamazaki,  2006; Suzuki et  al.,  2005). A review of incident re-
ports (n = 2) (Härkänen et al., 2018; Haw et al., 2005) and tools 
based on the National Coordinating Council for Medication 
Error Reporting and Prevention (NCC MERP)  (1998) guidelines 
(n = 2) (Chalasani & Ramesh, 2017; Deans, 2005) were the next 
most frequently used, followed by the Iranian nurses' medica-
tion questionnaire (n = 1) (Abdar et al., 2014), American society 
of health system pharmacist guidelines (n = 1) (Bellebaum, 2008), 
Wakefield et  al.  (2005) medication error questionnaire (n = 1) 
(Bolandianbafghi et al., 2017) and a tool that considered a varia-
tion of 10% from intravenous industry standards to be an error 
(n = 1) (Parshuram et al., 2008).

4.5  |  RN perception of cause of error

All of the studies that collected data on what the RN perceives as 
a contributing factor toward medication errors noted the cause of 
medication error (rather than perceived or actual fatigue and/or 
sleep deprivation) included fatigue or sleep deprivation as a contrib-
utory factor. This was collected via survey (n = 5) (Abdar et al., 2014; 
Deans,  2005; Fathi et  al.,  2017; Gorgich et  al.,  2016; Murphy & 
While,  2012), analysis of incident reports or clinical notes (n = 3) 
(Chalasani & Ramesh, 2017; Härkänen et al., 2018; Haw et al., 2005), 
and by studying the perceived cause, which was self-reported by 
the RN following observation (n = 1) (Thomas et al., 2017). When a 
quantitative comparison was made with other factors, two studies 
found lack of sleep and/or fatigue was the most frequent cause of 
error (Fathi et al., 2017; Gorgich et al., 2016). A further seven studies 
found lack of sleep and/or fatigue to be within the top three causes 
of error (Abdar et al., 2014; Chalasani & Ramesh, 2017; Deans, 2005; 
Di Simone et  al.,  2020; Härkänen et  al.,  2018; Haw et  al.,  2005; 
Thomas et al., 2017).

4.6  |  Observational studies 
considering the relationship between sleep 
duration and medication error

Three observational studies were included in the review: 
(Bellebaum,  2008) used a non-blinded observational study tech-
nique and observed RNs in a ward-based environment as they 
administered drugs to patients. They measured acute and chronic 
fatigue—no relationship was found between fatigue and medication 
error. Parshuram et al. (2008) conducted an observational study in a 
simulated environment using intravenous medication. The RNs that 
participated were asked how long they had sleep for the night prior 
to participating in the study. This study found that a larger magni-
tude of errors occurred in participants with fewer hours of sleep in 
the 24 h prior to the study, which was measured by self-reported 
sleep duration. Thomas et  al.  (2017) performed a ward-based ob-
servational study and recorded the RNs level of distraction when an 
error occurred. In this case, fatigue (as a distraction) was the second 
most common cause of medication error; the most common was un-
resolved issues regarding other patients.

Aim Methodology Location/sample Data collection/instrument Data analysis Outcome

Thomas et al. (2017)

To examine the relationship of interruptions and distractions 
(which includes fatigue) on cognitive load and medication 
errors

Quantitative, multisite, observational study. USA
RN participants n = 79
Medication administration episodes 

n = 857

RN self-reported distractions during administration 
using a visual analogue scale.

Observation sheet to record deviations from procedure

Outcome variables: Presence of one deviation in 
procedural step in medication administration and 
presence of at least 1 MAE in an episode.

Episodes where fatigue as a distraction reported: 310 
(36%)

No relationship was found between 
distractions (which included 
fatigue) and ME.

Fatigue was the second most 
common self-reported distraction 
experienced by the RN

Abbreviations: ME, medication error; NCC MERP, National Coordinating Council for Medication Error Reporting and Prevention; PSQI, Pittsburgh 
Sleep Quality Index; RN, registered nurse.

TA B L E  1  (Continued)
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5  |  DISCUSSION

The scoping review has identified that an answer to the research 
question remains elusive. While RNs consider that insufficient sleep, 
fatigue or tiredness contributes to medication errors, insufficient 
evidence, in the form of experimental, quasi-experimental or ob-
servational studies exists. Although studies have considered a rela-
tionship between sleep and performance in health (Philibert, 2005; 
Saadat et al., 2015; Weinger & Ancoli-Israel, 2002), there are gaps in 
the literature regarding studies that look for a specific relationship 
between sleep duration and the medication error rate in RNs.

RNs appear less able to detect errors when their sleep dura-
tion is reduced (Seki & Yamazaki, 2006), so conversely, an adequate 
amount of sleep prior to attending work may result in the detection 
of errors before they occur. Decreasing levels of performance do not 
always match self-perceived sleepiness (Van Dongen et al., 2004) so 
subjective reports of how sleepy a person feels may not be the most 
reliable measurement tool. Polysomnography is the most sophisti-
cated means of measuring sleep (Kryger et al., 2017; Morgenthaler 
et al., 2007); however, this technique was not used in any of the stud-
ies. This is possibly due to cost and impracticality of the technique, 
where participants may be required to attend a sleep laboratory, 
remain overnight and be observed by technical staff, possibly over 
several days. The time, cost and commitment from participants and 
researchers would make it impractical for most studies. Therefore, it 
is unsurprising that all the studies used some form of self-reporting 
because it is cost effective and practical.

Self-recording of sleep was often used during studies, the most 
being the PSQI. This is expected as it is a commonly used tool to as-
sess sleep quality in both the clinical and non-clinical environments, 
and there is strong positive evidence for both reliability and validity 
(Mollayeva et al., 2015). It focusses predominately on sleep quality 
but also measures quantitative aspects of sleep, such as time to bed, 
time to rise, time taken to fall asleep and total time asleep. To our 
knowledge, no studies have been conducted that use wearable tech-
nology to measure sleep duration in RNs. The use of actigraphy, such 
as wearable smart watches, is cost effective, accurate and minimises 
user burden. Wearable technology also allows for larger data sets 
than traditional measurement techniques and can increase under-
standing of sleep (Khosla et al., 2018; Perez-Pozuelo et al., 2020), 
and may be an option in place of self-recording of sleep duration.

Differentiation between sleep deprivation prior to a shift com-
pared to a longer period of time was rarely a focus of studies, and 
both types are possible consequences of shift work. While the du-
ration of time that sleep was measured varied, reasons for choosing 
this timeframe were not always elucidated. Regardless, both types 
of sleep deprivation can impact performance (Belenky et al., 2003; 
Mollicone et al., 2008). Future studies may benefit from an approach 
that considers and compares the impact of both chronic and acute 
sleep deprivation.

The terms fatigue, sleep duration, tiredness, fatigue due to exces-
sive work and sleepiness were used within the studies. Sometimes, 
these terms were used interchangeably, such as considering sleepi-
ness and fatigue as the same. Only one study (Seki & Yamazaki, 2006) 
differentiated between fatigue and sleep duration, and no studies 
used the term sleep deprivation. The lack of clarity around these 
terms meant that sleep itself was often considered within the term 
fatigue or tiredness, rather than an independent factor.

A sleep duration time of less than 7 h is common in nurses and can 
result in dissatisfaction with sleep time (Liu et al., 2021); this may be 
due to short periods of rest between shifts which can reduce sleep 
duration and result in daytime sleepiness (Booker et al., 2018). The 
term ‘shift work disorder’, which can be caused by work hours that 
occur during normal sleep time, resulting in misalignment of an RNs 
circadian rhythm and their shift schedule (Cheng & Drake,  2019), 
can result in extreme tiredness and insomnia (Di Milia et al., 2013). 
Curiously, the term shift work disorder was not mentioned in any 
studies; it can be assessed based on criteria found in the International 
Classification of Sleep Disorders (Sateia, 2014), so could potentially 
be considered in future studies that relate to RNs and drug errors. So 
too could the impact of sleep deprivation on medication errors during 
night shifts, when RNs are working in an environment in opposition 
to their circadian rhythm. Individuals affected by shift work disorder 
may experience excessive sleepiness during the night, with a peak at 
the end of the night (Boivin & Boudreau, 2014). Of concern is that 
individuals are also a poor judge of the impact sleepiness on their 
performance, and during the night is when a mismatch between their 
subjective alertness and their actual objective performance is largest 
(Zhou et al., 2012). Further research in this area may foster strate-
gies that lessen the risk of error occurring during or because of the 
nightshift, such as occurs in aviation (ICAO, 2015), and rail transport 
(Office of the National Rail Safelty Regulator (ONRSR), 2020).

Aim Methodology Location/sample Data collection/instrument Data analysis Outcome

Thomas et al. (2017)

To examine the relationship of interruptions and distractions 
(which includes fatigue) on cognitive load and medication 
errors

Quantitative, multisite, observational study. USA
RN participants n = 79
Medication administration episodes 

n = 857

RN self-reported distractions during administration 
using a visual analogue scale.

Observation sheet to record deviations from procedure

Outcome variables: Presence of one deviation in 
procedural step in medication administration and 
presence of at least 1 MAE in an episode.

Episodes where fatigue as a distraction reported: 310 
(36%)

No relationship was found between 
distractions (which included 
fatigue) and ME.

Fatigue was the second most 
common self-reported distraction 
experienced by the RN

Abbreviations: ME, medication error; NCC MERP, National Coordinating Council for Medication Error Reporting and Prevention; PSQI, Pittsburgh 
Sleep Quality Index; RN, registered nurse.
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Some studies used self-reporting of medication error or retro-
spective analysis of self-reported medication incidents. While a rea-
sonable method to analyse reports of errors, self-reporting raises 
the question of how many errors were not reported. There may be 
several factors that influence reporting: what is considered an error, 
is it serious enough to report, will it impact the RN's position if they 
admit to an error? Rutledge et  al.  (2018) confirmed this to be the 
case when they found self-reporting of medication errors are liable 
to be under reported—this was usually due to fear of repercussions 
and the time-consuming impact of completing the necessary docu-
mentation following an error. Westbrook et al. (2015) found similar 
results, that is the reporting of errors is less than the actual errors 
that occur in clinical practice.

In addition to the reporting of medication errors, a definition of 
what constitutes an error was not consistently applied across studies. 
While the various tools used offered a structured approach for iden-
tifying and evaluating medication administration errors, the majority 
were researcher designed. By implementing a standardised instrument, 
healthcare organisations could establish a uniform tool for documenting 
and categorising errors, which may assist in accurate comparisons across 
different nursing units, facilities and even geographical locations.

6  |  STRENGTHS AND LIMITATIONS

A structured search was conducted, and following data extraction, 
characteristics of current studies were elucidated.

This review only included studies that were reported in English 
and because of this some relevant studies may have been excluded. 
The inclusion of studies that related to RNs that had undertaken a de-
gree ensured homogeneous study groups; however, this also resulted 
in the exclusion of studies that included diploma trained nurses, or 
where other healthcare disciplines were combined in the results.

7  |  CONCLUSION

The consistent opinion of RNs within the review was that fatigue, 
which may be caused by insufficient sleep contributes to medication 
administration errors. However, the lack of sufficient observational 
studies, and no randomised controlled trials, makes confirming this 
finding challenging. Future research designs that consider sleep du-
ration both the night prior and the week prior, and shift work disor-
der, may clarify the impact of sleep on medication errors.

8  |  RELE VANCE TO CLINIC AL PR AC TICE

While recommendations exist regarding sleep duration, it is chal-
lenging to define an exact cut-off point between a person being 
sleep deprived or not—this may be because of the variability be-
tween individuals. Research that measures sleep over a continuum 
rather than defining someone as being in a sleep deprived state may 

reveal whether a relationship exists between an RNs sleep and their 
medication error rate. The current literature does not address this, 
but as RNs generally have irregular sleep patterns due to shift work, 
it warrants further investigation—particularly as sleep is frequently 
mentioned by RNs as contributing towards errors. As insufficient 
data currently exist on the topic, the necessary evidence to support 
a change in clinical processes to improve patient safety is lacking. For 
this reason, the authors recommend future research that explores 
this topic in detail.
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