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Abstract

Aims and objectives: To outline the development and effect of an audit with feed-
back implementation strategy that intended to increase the rate of voluntary medica-
tion error reporting by nurses.

Background: Medication errors are a serious global health issue. Audit with feedback
is a widely used implementation strategy that has potential to modify nurses’ report-
ing behaviour and improve medication error reporting rates.

Design: Quasi-experimental implementation study (fulfilling the TIDieR checklist)
with two pairs of matched wards at a private hospital in Australia was conducted
from March 2015-September 2016. One ward from each pair was randomised to
either the intervention or control group.

Method: Nurses within intervention wards received audit with feedback on a quar-
terly basis over a 12-month implementation period. Control wards underwent quar-
terly audits only (without feedback). Feedback consisted of a one-page infographic
poster, with content based on medication error data obtained from audits and the
hospitals’ risk management system (RiskMan). The primary outcome—rate of medica-
tion errors reported per month—was determined in both groups at pre-implementa-
tion, implementation and postimplementation phases. Differences between groups
were compared using generalised linear mixed models with Poisson distribution and
log link.

Results: A nonsignificant intervention effect was found for rate of medication errors
reported per month. Interestingly, when combining data from both groups, a signifi-
cant increasing time trend was observed for medication errors reported per month
across pre-implementation and implementation phases (80% increase).

Conclusions: The audit with feedback strategy developed in the present study did
not effectively influence the voluntary reporting of medication errors by nurses.
Relevance to clinical practice: Despite the lack of intervention effects, the use of

a published checklist to optimise the reporting quality of this study will contribute
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1 | INTRODUCTION

Patient safety and quality improvement initiatives are key con-
siderations within increasingly complex healthcare environments
(Leape & Berwick, 2005). The reporting, analysis and prevention of
medical errors that may result in adverse outcomes for patients are
particularly salient issues for the acute healthcare sector (Wolf &
Hughes, 2008). While incidence rates vary considerably between
countries and settings, a substantial body of evidence indicates that
medical errors are a leading cause of mortality and injury world-
wide (Institute of Medicine (US) Committee on Quality of Health
Care in America, 2000). Estimates have placed medical errors as the
third most common cause of death in the United States (Makary &
Daniel, 2016). The resultant impact of medical errors on patients,
healthcare professionals and acute care organisations is therefore
significant at the human, societal and economic levels.

Medication errors are a chief contributor to overall medical
error rates, with global total healthcare expenditure in response
to medication errors estimated to be USD$42 billion annually
(Aitken & Gorokhovich, 2012). The medication administration pro-
cess is particularly vulnerable to errors (Keers, Williams, Cooke,
& Ashcroft, 2013). Errors associated with medication adminis-
tration in Australian hospitals are reported to occur in ~9% of all
administrations (excluding timing errors) (Roughead, Semple, &
Rosenfeld, 2016). While medication errors do not always result in
serious harm to patients, the majority of such errors are prevent-
able. Fundamental to the prevention of medication errors in the
acute care setting is the reporting of errors as they occur. In the
majority of acute care organisations, healthcare professionals are
responsible for voluntarily entering medical errors into a secure
risk management software system. Reporting allows for circum-
stances surrounding errors to be understood, future prevention
efforts to be tailored and prioritised, and a culture of safety to
be encouraged (Elden & Ismail, 2016). Despite such clinical im-
portance, widespread under-reporting of medication errors is a
well-recognised problem that reduces data quality and impedes
the generation of strategies to enhance patient safety (Wolf &
Hughes, 2008).

The under-reporting of medication errors can be attributed to
a multitude of health system, organisational and individual factors
that influence healthcare professional behaviour. Given that nurses
spend up to 40% of their time administering medications (Armitage
& Knapman, 2003) and are responsible for checking prescribed med-
ications and monitoring the effect of administered medications, they

have a key role in the reporting of medication errors. Implementation
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to the field by furthering the understanding of how to enhance audit with feedback

implementation strategies for nurses.

feedback, health care, implementation science, medical audit, medication errors, nurses,

patient safety, psychological, quality assurance

What does this paper contribute to the wider
global clinical community?

e Nurses are key to the reporting of medication errors in
the acute care setting.

e This study contributes to much-needed evidence for the
effect of audit with feedback implementation strategies
with nurses.

e This paper used a published checklist of modifiable
audit with feedback design elements, which has ensured
standardised reporting quality.

strategies that focus on positively influencing the voluntary report-
ing behaviours of nurses are therefore vital for the improvement of
medication error reporting rates in acute healthcare settings.

2 | BACKGROUND

The field of implementation science has an important role in improv-
ing the quality and effectiveness of health care, via the scientific
study of methods that promote the systematic uptake of evidence-
based practices into routine clinical care (Eccles & Mittman, 2006).
The scope of implementation science is broader than traditional
clinical research, with factors such as healthcare professional behav-
iour and organisational context considered key to the sustainable
uptake, adoption and implementation of evidence in practice. Within
the discipline, an implementation strategy is defined as “an integrated
set, bundle, or package of discreet implementation interventions ideally
selected to address specific identified barriers to implementation suc-
cess” (Bauer et al., 2015, p.4). Common examples of implementa-
tion strategies include reminders, academic detailing and audit with
feedback (Proctor, Powell, & McMillen, 2013).

Audit with feedback is a widely used implementation strategy
that has potential to modify nurses’ reporting behaviour and improve
medication error reporting rates. Feedback has been defined in the
literature as “a summary of the clinical performance of healthcare provid-
er(s) over a specified period of time” (lvers et al., 2012, p.1). More prac-
tically, feedback strategies based on audit data involve individuals
or groups of healthcare professionals who receive feedback on their
clinical performance, by reflecting on audit data derived from their

routine practice. The intention of audit with feedback is to enhance
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professional performance through increasing awareness and moti-
vation to change behaviour and/or improve outcomes, and in turn,
maximise quality of care and safety of patients. The effect of audit
with feedback has been evaluated in three Cochrane reviews and up-
dates since 2003 (lvers et al., 2012; Jamtvedt, Young, Kristoffersen,
O'Brien, & Oxman, 2006; Jamtvedt, Young, Kristoffersen, Thomson
O'Brien, & Oxman, 2003). The most recent review in 2012 observed
a positive increase in desired practice (median adjusted absolute risk
difference 4.3%), although results were highly variable (IQR 0.5% to
16%) (Ivers et al., 2012). This review also indicated that audit with
feedback may be more effective when baseline performance is low;
when feedback is provided both verbally and in writing; when feed-
back is delivered by a supervisor or colleague; when the process is
performed more than once; and when feedback includes clear tar-
gets and an action plan (lvers et al., 2012). Other research has ad-
ditionally observed that audit with feedback requires a supportive
organisational context that encompasses a constructive approach
to continuous quality improvement, as well as factors related to
staffing, resource and leadership (Jamtvedt, Flottorp, & Ivers, 2019).
While knowledge of these supportive design elements and organi-
sational factors is valuable, the heterogeneity of previous research
and the inconsistent reporting of primary studies have meant there
remains a lack of evidence regarding which aspects of this complex,
multidimensional strategy work best. Additionally, the majority of
studies undertaken to date have involved the use of audit with feed-
back among doctors (lvers et al., 2012). Only 11% (n = 16) of the 140
studies included within the most recent Cochrane review explicitly
tested audit with feedback among nurses (Ivers et al., 2012).

This paper reports the findings of a study testing the effect of a
feedback strategy (the Safe Medication Audit Reporting Translation
[SMART] intervention) on nurses’ medication error reporting. In an ef-
fort to reduce known gaps and variation in reporting of primary studies
of audit with feedback strategies, this paper reports against a checklist
of modifiable audit with feedback design elements that have been pro-
duced through a consensus-based approach in a secondary review of
audit with feedback strategies (Colquhoun et al., 2017).

3 | METHODS
3.1 | Design

A quasi-experimental implementation study, with two pairs of
matched wards at an acute care hospital, was conducted from March
2015-September 2016. The utilisation of a quasi-experimental de-
sign was primarily chosen for its capacity to establish intervention
effects in “real-world” settings—with consequently high external
validity (Barnighausen et al., 2017). Wards (two surgical and two
medical) were selected for inclusion and matched based on simi-
larities in average length of stay, number of occupied beds (28-30)
and geographical layout. One ward from each pair was randomised
to the intervention group, while the other was randomised to the

control group. Wards were coded and randomisation was performed

blind, using computerised random allocation software. Intervention
wards received the audit with feedback strategy, while control
wards underwent audit only (without feedback). Key information
related to the methods used in this study is provided in this paper.
The Template for Intervention Description and Replication (TIDieR)
checklist (Hoffmann et al., 2014) was used to ensure the reporting of
the implementation strategy was complete (File S1). A more detailed
explanation of the methods can be obtained from the published pro-
tocol paper (Hutchinson, Sales, Brotto, & Bucknall, 2015).

3.2 | Research aims and objectives

The aim of this study was to develop and test the effect of an audit
with feedback implementation strategy that was intended to in-
crease the rate of voluntary medication error reporting by nurses.
The primary research question was therefore: “Does audit with
feedback promote voluntary medication error reporting by nurses?”
Based on the findings of pilot and feasibility work (Hutchinson
et al,, 2015), a directional hypothesis was established that the audit
with feedback implementation strategy delivered to nurses in the
intervention wards would result in an increase in the rate of reported

medication errors by nurses.

3.3 | Theoretical underpinnings

Two distinct but complementary theories informed this study: the
Promoting Action on Research Implementation in Health Services
(PARIHS) framework (Kitson, Harvey, & McCormack, 1998;
Rycroft-Malone, 2004) and the theory of planned behaviour (TPB)
(Ajzen, 1985). According to the PARIHS framework, evidence, facili-
tation and context are key ingredients in the success of efforts to im-
plement practice change (Kitson et al., 1998; Rycroft-Malone, 2004).
In the present study, medication error and reporting rate data pro-
vide the evidence; facilitation refers to the roles and strategies used
to promote increased medication error reporting; and the context
constitutes the culture, leadership and evaluation/feedback process
within the respective wards. The TPB addresses an individual's in-
tention to act in a certain way (Ajzen, 1985). Accordingly, behav-
ioural intention is theorised to be a precursor to actual behaviour.
Intention is derived from attitudes (e.g. attitudes towards medica-
tion error reporting), subjective norms (e.g. perceptions, as influ-
enced by peers, about expectations to undertake medication error
reporting) and perceived behavioural control (e.g. perceived ease or

difficulty associated with reporting of medication errors).

3.4 | Outcome definition

The standard definition of a medication error was adopted as
specified by National Coordinating Council for Medication Error

Reporting, which states: “A medication error is any preventable event
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that may cause or lead to inappropriate medication use or patient harm
while the medication is in the control of the health care professional,
patient, or consumer” (National Coordinating Council for Medication

Error Reporting & Prevention, 2017).

3.5 | Setting and sample selection

The study was undertaken at one large, private, not-for-profit
hospital in Melbourne, Australia. This hospital was selected for
convenience; the associated pilot research was conducted at
this hospital (Hutchinson et al., 2015), and the organisation had
expressed a continued desire to advance this work. Sampling of
wards was purposive, with ward selection and matching guided
by an initial assessment of the clinical case mix (diagnostic group,
average length of stay, occupied beds) of all acute care wards at
the participating hospital. This process was performed in collabo-
ration with the Executive Director of Nursing. The medical wards
included a neurology/stroke ward and a general medical/aged care
assessment ward; the surgical wards included a cardiothoracic
ward and a plastics/general surgery ward. These wards were not
involved in the pilot research. All participating wards were located
in close proximity to each other and comprised teams of medical
doctors that worked across multiple wards. All managers (n = 4)
and full-/part-time nurses (both registered and enrolled nurses;
n = 162) working in the participating wards were considered eli-
gible for inclusion. Casual nurse bank/agency nurses and nursing
students were excluded due to their inconsistent presence on

wards.

3.6 | Implementation strategy development

A key stakeholder group was established to determine the pre-
ferred methods and mechanism for feedback. This group com-
prised of 17 representatives, including ward nurses (n = 4), nurse
unit managers (n = 2), pharmacists (n = 3), clinical governance/
change management personnel (n = 2), nurse directors (n = 2), re-
searchers (n = 3) and a senior medical doctor (n = 1). The feedback
component of the implementation strategy was informed by indi-
vidual meetings and email communication with key stakeholders.
Specifically, advice was sought regarding content (prioritisation of
variables, content comprehension, content relevance), frequency,
presentation (written/verbal, use of illustrations/graphical ele-
ments, visual appeal, layout), delivery (mode of delivery) and sup-
portive processes (information sessions). Prior to the first round
of feedback, members of the stakeholder group were asked to
evaluate a feedback prototype, primarily with regard to the under-
standability, usefulness and usability of feedback. Evaluation of
the feedback prototype was obtained from stakeholders via both
email and individual face-to-face meetings. Modifications to the
feedback prototype were performed prior to the implementation

of each round of feedback.
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3.7 | Implementation strategy delivery

A feedback report (that incorporated a brief educational compo-
nent) was presented in a one-page infographic poster and provided
to intervention wards on a quarterly basis (i.e. four times in total)
throughout the 12-month implementation phase. All members of the
stakeholder group were emailed the feedback poster one week prior
to feedback being delivered to intervention wards. Stakeholders
were invited to comment on the content in general and were also
asked to comment on specific aspects of the content. When appro-
priate, revisions were made to the poster based on the comments
received. The feedback poster was then printed in colour and placed
in the intervention wards by a member of the research team (a nurse
and PhD student). Poster locations, as deemed appropriate by the
stakeholder group and nurse unit managers of participating wards,
included medication rooms, the mirror next to hand basin in staff
bathrooms, on the back of toilet doors and on the walls above toilet
roll holders, on tables in tea rooms, in staff communication books
and on the wall near staff lockers. Feedback posters were also sent
electronically via email by the senior nurse/s to nurses in the inter-
vention wards.

The feedback report was unique to each intervention ward and
specifically related to processes of care. The content of the posters

drew on data generated from two main sources:

1. Point-prevalence audits of medication documentation in patients’
medical records: Audit cycles occurred every three months over
the 12-month implementation phase (i.e. four times). Each cycle
comprised of an audit performed two weeks prior to the de-
livery of feedback, and again two weeks postfeedback. Each
audit typically commenced on a Tuesday and involved an audit
of the medication charts/medical records of all patients from
two days prior (to allow for any documentation lag). Data ob-
tained therefore represented all patients in a given ward on
a consistent day of the week between 1 p.m.-10 p.m. The
audits of patient medical records detected errors evidenced in
the documentation related to, for example, missed medications
without a documented reason for omission, wrong timing and/
or frequency of administration; medications administered when
the patient had a record of a previous adverse drug reaction;
and medications administered when the medication record did
not include sufficient patient identifiers, when the prescription
was not signed by a medical officer or when the prescription
medication name, dose, frequency and/or route were not clearly
documented. A member of the research team (a nurse and
PhD student) and a research assistant who were not blinded
to ward allocation conducted all point-prevalence audits. Data
from this source that was presented in the feedback to in-
tervention wards included the number of medication errors
observed, the number of patients affected by a medication
error, a breakdown of the types of medication errors observed
and the number of charts appropriately documenting patient

allergy status, weight and identification (ID).
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YEAR 2014 2016

Month Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

WEEK COMMENCING 1a|5zzzs[5|zwzulz9|“:]zsmz::nu|zznﬂau|azs|u|szzzssuznzl:mﬂu:wvuﬂnswzmzﬁzstszxmvuz|2adu|szs|auzzzevuztzaauwzsz91523:0

RiskMan data” (all wards) «———— —_——
Pre-implementation from Post-implementation

(Weekly Mar 2014 to Mar 2015 from Aprto Sep 2016

[Alberta Context Tool (all wards)

Baseline and post-implementation phase
Chart audit (all wards)

4 weeks pre & 4 weeks post feedback
Feedback to wards (intervention wards)
Every 3 months

Post-feedback Survey (intervention wards)
1 week post feedback

Notes: “Weekly RiskMan data extracted for a 12-month pre-implementation period (Mar 2014 - Mar 2015) and a 6-month post-implementation period (Apr 2016 - Sep 2016)

FIGURE 1 Outcome assessment cycle

2. Medication error reports and medicine-related adverse events re-
ported in the risk management and reporting system (RiskMan.
Net®©): Routinely reported RiskMan medication errors/adverse
event data extracted for the individual intervention wards for the
timeframe corresponding to the specific time period of the point-

prevalence audits were included in the feedback posters.

Feedback posters presented data from the above-mentioned
sources, aggregated at the ward level. At no point did feedback posters
reflect the performance of individual nurses or provide data for individ-
ual patients. The posters included both text and graphical depictions of
the data, namely pie charts and bar charts. Intervention wards were not
compared to each other in the feedback posters; instead, comparisons
were made that depicted within-ward differences between previous
audit cycles. Feedback posters included “did you know...?” information
sections related to medication safety, organisational policy and medi-
cation error reporting. The content of these sections was the same for
both intervention wards at each cycle, but differed at each of the four
feedback cycles. The selection of content for the “did you know...?" sec-
tions was based on information obtained from the postfeedback survey
(as described within outcome assessment section). The colour palette of
the feedback posters was also slightly modified at each feedback cycle
to assist nurses in differentiating between feedback posters. The bot-
tom section of each feedback poster specified a target that nurses were
expected to meet—100% reporting of medication errors in RiskMan.
Located next to this target, the number of medication errors reported
in RiskMan for the current feedback cycle was specified and compared
to the previous feedback cycle. The feedback report did not explicitly
ask nurses to consider the implications of the feedback for their clinical
practice. Similarly, nurses were not required to complete an action plan
based on feedback received. An example feedback poster can be found
in File S2. Posters were removed from the intervention wards approxi-

mately three weeks after the initial posting.

3.8 | Control

Wards randomised to the control condition underwent point-preva-
lence audits of medication documentation in patients’ medical records
(as outlined above). No feedback was provided to nurses or nurse
unit managers in the control wards following the point-prevalence

audits. As with the intervention wards, weekly RiskMan data were

retrospectively obtained for the control wards for the entire study
period.

3.9 | Outcome assessment

In line with the directional hypothesis of the present study, the
primary outcome was the number of medication errors/medica-
tion-related adverse events reported in RiskMan per month. All med-
ication-related RiskMan data were retrospectively extracted for all
four wards by a staff member of the Clinical Governance Unit at the
participating hospital, who was blinded to ward allocation. Relevant
RiskMan data were extracted for the following periods: a 12-month
period prior to the implementation phase (pre-implementation); the
12-month period of the implementation phase (implementation);
and a 6-month period following the implementation phase (postim-
plementation). The purpose of extracting data over the three speci-
fied periods was to establish a trend in medication error reporting
over pre-implementation, implementation and postimplementation
periods. Figure 1 details the outcome assessment cycle for the entire
study period.

Secondary outcomes for the present study included dimensions
of organisational context and nurse perceptions about the useabil-
ity, usefulness and understandability of the feedback posters. These

data were obtained using the following instruments:

1. The Alberta Context Tool: The Alberta Context Tool (ACT),
informed by the PARIHS framework (Kitson et al., 1998;
Rycroft-Malone, 2004) and other literature, assesses individual
healthcare professionals’ perceptions of modifiable aspects of
the work environment (Estabrooks, Squires, Cummings, Birdsell,
& Norton, 2009). Individual data can then be aggregated to
produce ward/group-level estimates of organisational context.
This information was sought to determine whether differences
in organisational context existed between wards. The acute care
version of the ACT was administered on two occasions to nurses
in all four wards: at baseline of the implementation phase (prior
to the introduction of feedback); and again at the completion
of the 12-month implementation phase. The ACT consists of
56 items that assess eight dimensions of organisational context:
culture, leadership, evaluation, social capital, informal interac-

tions, formal interactions, structural and electronic resources,
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and organisational slack. The eighth dimension, organisational
slack, is subdivided into three categories (staff, space and time).
Together, these dimensions and sub-dimensions comprise ten
modifiable concepts (Box 1). All 56 items are scored on a
5-point Likert scale. A variety of methods are used to obtain
final scores for each dimension/sub-dimension; however, higher
scores reflect a more positive perception of a given dimension
(e.g. leadership) within the care unit. The ACT has previously
been shown to have adequate internal consistency reliability;
Cronbach's alpha exceeded 0.70 for nine out of ten ACT di-
mensions (Squires et al.,, 2015). Demographic items (e.g. age,
education, role) were also added to the ACT survey. These
demographic items were selected to describe the sample of
nurses participating in the present study.

2. Postfeedback Survey: An anonymous postfeedback survey was de-
veloped to elicit nurses’ perceptions about the feedback, specifically
the use, understandability, usefulness and relevance of feedback.
Informed by the TPB, a series of questions are related to intention
to change behaviour in response to the feedback. Survey items
were drawn from a postfeedback survey previously designed and
implemented by a member of the research team (Sales et al., 2014).
Modifications to the wording of some survey items were necessary
to account for contextual differences between studies (e.g. vari-
ation in country, setting and groups of health professionals being
surveyed). Overall, the survey comprised seven forced-choice items
related to the perceptions of the feedback reports and five open-
ended questions that invited suggestions to improve future feed-
back posters. The survey also included eight forced-choice items

that examined demographics and the clinical role of the nurse.

3.10 | Ethical issues and approval

Prior to commencement of data collection, a member of the research
team individually met with all intervention and control group nurses to
explain the study purpose and procedure, to respond to any questions
and to provide them with an explanatory statement. Surveys were
hand-delivered to nurses by the researcher or the nurse in charge.
Completion and return of instruments implied consent to participate
in the study. Operational approval was provided by the Executive
Director of Nursing at the participating hospital. Ethics approval was
obtained from the university's human research ethics committee and
the participating hospital's human research ethics committee.

3.11 | Power calculation

In the postimplementation period, total mean number of occupied beds
in the intervention and control groups was 5,673 and 5,506, respectively,
and monthly medication error report rates were 10.17 in the interven-
tion and 6.57 in the control. This information was used to perform a post

hoc power calculation for between-group comparison (i.e. intervention
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BOX 1 Definitions of dimensions in the Alberta
Context Tool.

Dimension Definition (Squires et al., 2014)

The actions of formal leaders
in an organisation (unit)
to influence change and
excellence in practice; items
generally reflect emotionally
intelligent leadership

Leadership

Culture The way that “we do things”
in our organisation and work
units; items generally reflect a

supportive work culture

Evaluation The process of using data
to assess group/team
performances and to achieve
outcomes in organisations or

units (i.e. evaluation)

The stock of active connections
among people. These
connections are of three types:
bonding, bridging and linking

Social Capital

Informal interactions Information exchanges that
occur between individuals
working within an organisation
(unit) that can promote the

transfer of knowledge

Formal interactions Formal exchanges that occur
between individuals working
within an organisation (unit)
through scheduled activities
that can promote the transfer

of knowledge

The structural and electronic
elements of an organisation
(unit) that facilitate the ability
to assess and use knowledge

Structural/electronic
resources

The cushion of actual or
potential resources which
allows an organisation (unit) to
adapt successfully to internal
pressures for adjustments or to
external pressures for changes.

Organisational slack (3
concepts: staff, space
and time)

versus control) at the postimplementation period. Using the above in-
formation, the study had more than 80% (81.3%) power to detect a 75%
relative increase in medication error proportion; this was equivalent to
5% absolute increase (i.e. from 0.007-0.012) in the intervention group. A

significance level of 0.05 was assumed for this calculation.

3.12 | Statistical analysis

Descriptive statistics, primarily frequencies, were used to summa-

rise characteristics of ward nurses at baseline and completion of
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the 12-month implementation phase. With regard to the primary
outcome (rate of reported medication errors per month), error rate
per month was reported in intervention and control groups at pre-
implementation, implementation and postimplementation phases.
The primary analysis was the comparison of reported error rates
between intervention and control groups using generalised linear
mixed models with Poisson distribution and log link. For this analysis,
the rate of medication errors (rather than percentage of errors) was
compared to account for the longitudinal nature of the outcome. The
models considered number of reported medication errors in study
wards as the outcome, offset by the average number of occupied
beds in the wards per month (i.e. modelling rate of medication errors
per ward per month). The Poisson model to evaluate the intervention
impact on the main outcome had a fixed-effect factor intervention
group, a nominal study phase factor and intervention group-by-study
phase two-way interaction terms. The intervention group-by-study
phase interaction term is the intervention impact, which enables
between-group comparison of reported errors at implementation
and postimplementation phases while adjusting for baseline error
rates. Generalised estimation equation (GEE) technique was used
to account for within-ward autocorrelations implementing a first-
order autoregressive (AR(1)) correlation structure. Risk ratio (RR) and
95% confidence interval (Cl) from the Poisson models were reported

as effect size. With regard to the analysis of secondary outcomes,

independent-samples t tests were performed to evaluate the within-
and between-group differences in ACT dimension scores. Patterns of
change in postfeedback survey data were analysed using descriptive
statistics, namely frequencies and chi-squared tests for independ-
ence. IBM SPSS Statistics (version 24) software was used for data
analyses, and a type | error level of 0.05 was used to evaluate statisti-
cal significance of all outcomes. All p-values reported were two-sided.

4 | RESULTS
4.1 | Nurse characteristics

Presented in Table 1 are the characteristics of participating nurses
in all wards on completion of the ACT at baseline of the imple-
mentation phase and again at completion of the implementation
phase at 12 months. Overall, the response rate at the baseline of
the implementation phase was 65.4% (106/162 surveys returned),
and the response rate at completion of the implementation phase
was 60.9% (95/156 surveys returned). The majority of nurses
(intervention/control) were aged 30-59 years, had completed a
bachelor and/or honours degree, and were employed in the role
of Grade 2 registered nurse (general practice nurses who had

completed at least one year of practice following registration).

TABLE 1 Demographic characteristics of participants completing the Alberta Context Tool at baseline and completion of implementation

phase, by study group

Completion of implementation

Baseline of implementation phase

Demographic characteristics Intervention

53/76 (69.7%)
16.63 (12.6)

Participants, n (%):
Years in nursing, mean (SD)

Age, n (within-group %)

Less than 30

30-44

45-59

60 and above

Education, n (within-group %)
Certificate IV/diploma of nursing
Nursing certificate (hospital training)
Bachelor or bachelor with honours
Postgraduate certificate or diploma
Masters or above

Role, n (within-group %)

NUM/ANUM

Clinical nurse specialist

Grade 2 registered nurse

Graduate registered nurse
Qualified to administer medications
Other

10/52 (19.2%)
16/52 (30.8%)
17/52 (32.7%)

9/52 (17.3%)

6/53 (11.3%)
9/53 (17.0%)
33/53(62.3%)
4/53 (7.5%)
1/53 (1.9%)

6/53 (11.3%)
2/53 (3.8%)
28/53(52.8%)
5/53(9.4%)
10/53 (18.9%)
2/53 (3.8%)

Control

53/86 (61.6%)
16.42 (11.7)

10/53 (18.9%)

23/53 (43.4%)

16/53 (30.2%)
4/53 (7.5%)

5/52 (9.6%)
8/52 (15.4%)
28/52 (53.8%)
8/52 (15.4%)
3/52 (5.8%)

10/52 (19.2%)
1/52 (1.9%)
32/52 (61.5%)
3/52 (5.8%)
4/52 (7.7%)
2/52 (3.8%)

Note: Differences in the n values for the demographic variables are due to missing/invalid data.
Abbreviations: ANUM (associate nurse unit manager); NUM (nurse unit manager).

phase

Intervention

49/80 (61.3%)
14.07 (13.9)

16/47 (34.0%)
14/47 (29.8%)
10/47 (21.3%)

7/47 (14.9%)

2/49 (4.1%)
8/49 (16.3%)
35/49 (71.4%)
4/49 (8.2%)
0/49 (0.0%)

6/49 (12.2%)
1/49 (2.0%)
33/49 (67.3%)
3/49 (6.1%)
6/49 (12.2%)
0/49 (0.0%)

Control

46/76 (60.5%)
13.22(11.23)

12/45 (26.7%)

16/45 (35.6%)

15/45 (33.3%)
2/45 (4.4%)

3/46 (6.5%)
9/46 (19.6%)
29/46 (63.0%)
4/46 (8.7%)
1/46 (2.2%)

8/46 (17.4%)
2/46 (4.3%)
27/46 (58.7%)
5/46 (10.9%)
2/46 (4.3%)
2/46 (4.3%)
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Additionally, nursing experience of participants was similar across
both intervention and control wards, with mean nursing duration
in both ward types being approximately 16 years at baseline of
implementation and 14 years at completion of the implementation

phase.

4.2 | Medication error reporting

The total number of medications reported per month during the
12-month pre-implementation phase was relatively similar for both
intervention and control groups (~7 errors/month). During the 12-
month implementation phase, the rate of reported medication er-
rors improved among both groups (intervention: 13.54 errors/month;
control: 12.08 errors/month). The rate of reported medication errors
per month during the 6-month postimplementation phase then de-
creased in both groups from that observed in the implementation
phase (intervention: 10.17 errors/month; control: 6.67 errors/month).
Despite this decrease, the rate of reported medication errors per
month in the intervention group remained higher than pre-inter-
vention rate (pre-intervention: 7.67; postintervention: 10.17). Table 2
provides a summary of medication errors reported per month for
each phase.

Model 1 in Table 2 illustrates Poisson regression results,
comparing medication error rate comparisons between interven-
tion and control groups at implementation and postimplementa-
tion phases. No significant intervention effect, as measured by
two-way study phase-by-intervention group interactions, was
observed at implementation (p = .63) and postimplementation
phase (p = .19), accounting for pre-implementation error rate.
When combining all data from intervention and control wards in

a Poisson model (Model 2), a significant time trend across pooled

TABLE 2 Summary of the Poisson regression

Medication errors reported per month (n)

Clinical Nursing

intervention and control data was observed. There was an 80%
increase in the rate of medication errors reported from pre-imple-
mentation to implementation phase; RR = 1.80, 95% CI (1.49, 2.16),
p <.0001. There was also an 18% increase in reported medication
errors from pre-implementation to postimplementation phase, but
the trend was not statistically significant (RR = 1.18, 95% CI (0.92,
1.51), p = .14).

4.3 | Alberta context tool

For the majority of ACT dimensions, the perceptions of the in-
tervention and control groups were similar across both time
points—baseline of implementation and completion of imple-
mentation (Table 3). Statistically significant between-group dif-
ferences were observed at baseline only for the ACT dimensions
of Social Capital (intervention: 3.79 + 0.50, control: 4.03 + 0.42,
p = .01) and Organisational Slack—Staff (intervention: 2.63 + 0.96,
control: 3.24 + 1.23, p = .01). Further, a significant within-group
decrease in the mean was observed over time for the dimension
of Organisational Slack—Staff among the control group only (base-
line: 3.24 + 1.23; completion: 2.68 + 1.11, p = .02).

4.4 | Postfeedback survey

Table 4 outlines the responses to the postfeedback survey for each
of the intervention wards at all four survey rounds. At all rounds, the
majority of nurses in both wards reported that they had read more
than half of the feedback poster (Intervention Ward 1: range 68.8% to
83.3%; Intervention Ward 2: range 82.1% to 94.3%); understood more
than half of the feedback poster (Intervention Ward 1: range 73.9%

Poisson Regression

Pre-implementation Implementation

Models phase phase
Model 1

Intervention? 7.67 13.54

Control® 6.58 12.08
Model 2

Groups combined® 14.25 25.62

10.17

16.83

Postimplementation

phase RR 95% Cl p-value
Implementation®: 0.96 0.83t0o1.12 .63
6.67 Postimplementation: 0.88to1.96 .19
1.31
Implementation®: 1.80 1.66t01.95 <.0001

Postimplementation®: 095t01.46 .14

1.18

Note: Model 1 is a comparison between pre-implementation phase with combined implementation and postimplementation phases as no between-
group statistical differences were observed between implementation and postimplementation phases.

2Average of mean number of occupied beds per night: 31.00.
PAverage of mean number of occupied beds per night: 30.09.
“Average of mean number of occupied beds per night: 31.00.
dReference category was control group at pre-implementation phase.
€Reference category was pre-implementation phase.
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TABLE 3 Alberta Context Tool dimension scores at baseline of implementation phase and completion of implementation phase (at
12 months) by study group (intervention/control)

Intervention Control
Independent-samples t
Alberta context tool dimensions N Mean + SD N Mean + SD test (t (df), p)
Leadership (score range 1-5)
Baseline of implementation phase 52 4,01 +0.76 53 4.11 + 0.50 t (103) = -0.80,p = .43
Completion of implementation phase 47 3.92 +0.75 45 4,03 +0.71 t(90)=-.71,p= .48
Independent-samples t test (t (df), p) t(97)=0.58,p=.57 t(96) = 0.65,p = .52
Culture (score range 1-5)
Baseline of implementation phase 53 3.86 + 0.60 53 3.93+0.53 t (104) = -0.62,p = .54
Completion of implementation phase 49 3.82 +0.62 46 3.89 + 0.59 t (93)=-0.52,p =.60
Independent-samples t test (t (df), p) t(100)=0.28,p =.78 t(97)=0.33,p=.74
Evaluation (Feedback) (score range 1-5)
Baseline of implementation phase 52 3.48 + 0.69 53 3.30+0.53 t(103)=1.21,p=.23
Completion of implementation phase 49 3.45 +0.63 46 3.49 + 0.67 t(93)=-0.32,p=.75
Independent-samples t test (t (df), p) t(99)=0.29,p=.77 t(97)=-1.20,p = .23
Formal Interactions (score range 0-4)
Baseline of implementation phase 53 1.41 +1.08 53 1.57 + 1.62 t (104) = -0.60, p = .55
Completion of implementation phase 49 1.78 + 1.05 46 1.52 + 1.03 t(93)=1.19,p=.24
Independent-samples t test (t (df), p) t(100)=-1.75,p = .08 t(97)=0.16,p = .87
Informal Interactions (score range 0-10)
Baseline of implementation phase 53 4,28 + 3.24 53 4,19 +1.88 t (104) =0.18,p = .86
Completion of implementation phase 49 494 + 3.28 45 4.39 +2.27 t(92)=0.94,p=.35
Independent-samples t test (t (df), p) t (100) = -1.02,p =.31 t(96) =-0.48,p = .63
Social capital (score range 1-5)
Baseline of implementation phase 51 3.79 + 0.50 52 4,03 +0.42 t(101) = -2.68,p = .01
Completion of implementation phase 49 3.81 +0.51 45 3.92 +0.48 t(92)=-1.11,p=.27
Independent-samples t test (t (df), p) t(98)=-0.21,p = .83 t(95)=1.21,p=.23
Structural and electronic resources (score range 0-11)
Baseline of implementation phase 52 6.18 +2.99 53 5.56 + 2.40 t(103)=1.18,p=.24
Completion of implementation phase 47 5.84 +2.00 46 549 +298 t(91) =0.67,p = .51
Independent-samples t test (t (df), p) t(97)=0.66,p = .51 t(97)=0.13,p =.90
Organisational slack
Organisational Slack—Staff (score range 1-5)
Baseline of implementation phase 52 2.63 +0.96 53 3.24 +1.23 t (103) = -2.83,p = .01
Completion of implementation phase 48 2.60 + 1.10 44  2.68+1.11 t(90) =-0.34,p = .74
Independent-samples t test (t (df), p) t(98) =0.10,p = .92 t(95) =2.31,p =.02
Organisational Slack—Space (score range 1-5)
Baseline of implementation phase 52 2.78 + 0.97 52 2.78 +0.92 t(102) = 0.00, p = 1.00
Completion of implementation phase 46 2.84 + 1.06 44 3.14 + 0.95 t(88)=-1.39,p=.17
Independent-samples t test (t (df), p) t(96) =-0.32,p=.75 t(94) =-1.89,p = .06
Organisational Slack—Time (score range 1-5)
Baseline of implementation phase 53 2.76 + 0.74 53 3.01 +0.74 t (104) = -1.75,p = .08
Completion of implementation phase 49 2.77 + 0.60 46 2.76 + 0.84 t (93)=0.03,p =.98
Independent-samples t test (t (df), p) t(100) = -0.06, p = .96 t(97)=1.57,p=.25

Note: Score ranges for each outcome are provided to assist the interpretation of values. Dimension headings in italics are calculated as mean values,
those in normal bold font as the mean of recoded items (0.0, 0.5, 1.0). Higher scores reflect a more positive perception of the given dimension (i.e.
leadership) within the care unit. Within-ward differences in the n values for the Alberta Context Tool dimensions at same time points are due to
missing/invalid data.
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TABLE 4 Frequency of responses to the postfeedback survey at each of the four survey rounds by intervention ward

Round 1 n (within

Round 2 n (within

Round 3 n (within

Round 4 n

Question ward %) ward %) ward %) (within ward %)
How much of the report did you read? n=>51 n=49 n=44 n=44
Intervention Ward 1 Half or less 3(18.8%) 3(16.7%) 7 (30.4%) 5(31.3%)
More than half 13(81.2%) 15 (83.3%) 16 (69.6%) 11 (68.8%)
Intervention Ward 2 Half or less 2(5.7%) 2(6.5%) 3(14.3%) 5(17.9%)
More than half 33 (94.3%) 29 (93.5%) 18 (85.7%) 23(82.1%)
How much of the report information do you feel you n=52 n =49 n=43 n=42
understood?
Intervention Ward 1 Half or less 4 (25.0%) 2(11.1%) 6(26.1%) 3(18.8%)
More than half 12 (75.0%) 16 (88.9%) 17 (73.9%) 13(81.3%)
Intervention Ward 2 Half or less 3(8.3%) 4(12.9%) 2 (10.0%) 4 (15.4%)
More than half 33(91.7%) 27 (87.1%) 18 (90.0%) 22 (84.6%)
How useful did you find the report? n=>52 n=49 n=43 n=43
Intervention Ward 1 Not useful or 4 (25.0%) 4(22.2%) 6(27.3%) 3(18.8%)
somewhat useful
Useful or very useful 12 (75.0%) 14 (77.8%) 16 (72.7%) 13 (81.3%)
Intervention Ward 2 Not useful or 3(8.3%) 5(16.1%) 2 (9.5%) 5(18.5%)
somewhat useful
Useful or very useful 33(91.7%) 26 (83.9%) 19 (90.5%) 22 (81.5%)
Did you discuss the report with another staff member?? n=>51 n =49 n=43 n=43
Intervention Ward 1 Yes 6 (40.0%) 13 (72.2%) 13 (56.5%) 3(18.8%)
No 9 (60.0%) 5(27.8%) 10 (43.5%) 13 (81.2%)
Intervention Ward 2 Yes 29 (80.6%) 18 (58.1%) 7 (33.3%) 10 (35.7%)
No 7 (19.4%) 13 (41.9%) 14 (66.7%) 18 (64.3%)
Does getting this feedback report make you more n=47 n=47 n=44 n=44
interested in other types of data??
Intervention Ward 1 Yes 3(20.0%) 5(27.8%) 10 (43.5%) 5(31.3%)
No 12 (80.0%) 13 (72.2%) 13 (56.5%) 11 (68.8%)
Intervention Ward 2 Yes 18 (56.3%) 14 (48.3%) 7 (35.0%) 4 (14.8%)
No 14 (43.8%) 15(51.7%) 13 (65.0%) 23(85.2%)
After reading the feedback report, would you like to n=>51 n =47 n=44 n=43
know other information from the report?
Intervention Ward 1 Yes 11 (68.7%) 9 (50.0%) 14 (60.9%) 5(31.3%)
No 5(31.3%) 9 (50.0%) 9 (39.1%) 11 (68.7%)
Intervention Ward 2 Yes 29 (82.9%) 21(72.4%) 9 (42.9%) 10 (37.0%)
No 6(17.1%) 8(27.6%) 12 (57.1%) 17 (63.0%)
Did the report give you information that you could use n=>52 n=49 n=44 n=44
to make changes in the way you approach medication
error reporting?
Intervention Ward 1 Yes 13(81.3%) 12 (66.7%) 13 (56.5%) 12 (75.0%)
No 3(18.7%) 6(33.3%) 10 (43.5%) 4 (25.0%)
Intervention Ward 2 Yes 32 (88.9%) 24 (77.4%) 11 (52.4%) 22 (78.6%)
No 4(11.1%) 7 (22.6%) 10 (47.6%) 6(21.4%)

Note: Differences in the participant n values for each question are due to missing/invalid data.

AChi-squared tests for independence indicated significant differences at the p < .05 level between wards and response to the given question for
Round 1 only.

to 88.9%; Intervention Ward 2: range 84.6% to 91.7%); and perceived
the feedback as being either useful or very useful (Intervention Ward
1: range 72.7% to 81.3%; Intervention Ward 2: range 81.5% to 91.7%).

The discussion of feedback posters with other staff members var-
ied between wards and within survey rounds. However, nurses

from both wards in all survey rounds indicated the primary reason



HUTCHINSON ET AL.

4190 Journal of
—I_Wl LEY—

Clinical Nursing

for any discussion was to determine what others thought about the
feedback.

The majority of nurses in both wards across all survey rounds
did not feel that the feedback posters generated an interest in re-
ceiving other types of data (except Intervention Ward 2 at Round
1 [Yes: Round 1-56.3%]). In Round 1, the majority of nurses in both
wards felt that after reading the report, they would be interested in
knowing other information from the report (Yes: Round 1 Intervention
Ward 1—68.7%; Intervention Ward 2—82.9%). This interest decreased
over time, such that by Round 4, the majority of nurses in both wards
indicated they were not interested in knowing other information
from the report (No: Round 4 Intervention Ward 1—68.7%, Intervention
Ward 2—63.0%). When nurses did indicate interest in other informa-
tion types, information about how other units have addressed med-
ication error reporting problems, information about best-practice
medication error reporting and information about the reasons for
the results in the report were perceived to be of most interest.

Nurses from both wards at all survey rounds indicated that the
report provided them with information that could be used to make
changes in the way they approach medication error reporting. When
asked to specify what changes they would like to make, methods
to assess medication errors and medication administration methods

were perceived to be areas where change was most highly sought.

5 | DISCUSSION

This paper reports the development and conduct of an audit with
feedback implementation strategy that aimed to improve medi-
cation error reporting by nurses in a private acute care setting
in Australia. No significant intervention effect was found for the
primary outcome measure—rate of medication errors reported per
month. As such, the study hypothesis was not supported, indicat-
ing the feedback implementation strategy did not effectively influ-
ence the voluntary reporting behaviours of nurses with regard to
medication errors. Interestingly, when data from both groups were
aggregated, an increasing significant time trend was observed for
medication errors reported per month across pre-implementation
and implementation phases. This highlights the possibility that
other organisational factors may have influenced medication error
reporting rates across both wards. Notably, the organisation was
preparing for the implementation of an electronic medication or-
dering system and conceivably the preparation for this initiative
may have raised awareness of medication management and error
reporting. Additionally, the significant, increasing time trend ob-
served in this study may have, in part, been due to the auditing that
was performed in all intervention and control wards. The phenom-
enon, referred to as the “Hawthorne Effect,” is typically described
as the human tendency to improve performance because of the
awareness of being studied (McCarney et al., 2007). Therefore, it is
possible that nurses altered their “usual” behaviour or performance
during the implementation phase in response to their awareness of

being audited by external researchers. Finally, while every attempt

was made to avoid contamination between wards, the close proxim-
ity of matched wards and the presence of medical doctor teams and
casual nurse bank/agency nurses and students that worked across
multiple wards may have contributed to some contamination.

The lack of intervention effects observed in the present study
fits within the spectrum of findings reported in previous Cochrane
reviews of audit with feedback implementation strategies (lvers
et al.,, 2012; Jamtvedt et al., 2006). Such reviews have found a vari-
able effect of audit with feedback strategies on professional be-
haviour, ranging from little to no effect through to substantial effect
(Ivers et al., 2012). Intervention effects have also been suggested to
be greater when baseline performance is low, when feedback is de-
livered both verbally and in written form, when feedback is delivered
by a supervisor or colleague, when feedback is provided more than
once, and when feedback includes clear targets and an action plan
(Iversetal., 2012). The feedback mechanism in the present study was
developed through extensive consultation with a key stakeholder
reference group. In line with recommendations outlined in the pre-
vious reviews (Ivers et al., 2012; Jamtvedt et al., 2006), the feedback
was delivered more than once (four times in total), and the perfor-
mance of nurses with regard to medication error reporting was low
at baseline. However, the feedback approach, co-designed with the
stakeholder group, involved feedback being delivered in written for-
mat only (rather than in verbal and written forms). Additionally, the
feedback was delivered via a member of the research team (rather
than a supervisor/colleague). Further, the feedback included a clear
behaviour target but did not include a specific action plan. While
recommendations outlined in previous reviews were considered in
development of feedback, the mechanism and method of feedback
were ultimately guided by members of the stakeholder group. Had
this study adopted the feedback design recommendations from sys-
tematic review evidence, it is possible the observed intervention ef-
fect may have been larger.

The directional hypothesis formed in the present study was
primarily based on findings obtained from the associated pilot re-
search, in which an 80% increase in the reporting of medication
errors was observed between pre- and postimplementation of the
pilot feedback strategy (Hutchinson et al., 2015). While the overall
study design, research questions and outcome measures were con-
sistent across both studies, a senior staff member at the participat-
ing hospital (internal facilitator) led the pilot research and delivered
the feedback to nurses. In contrast, these roles in the present study
were performed by a researcher external to the organisation (exter-
nal facilitator). The PARIHS framework recognises the roles of in-
ternal and external facilitators in facilitating practice change (Kitson
et al., 1998; Rycroft-Malone, 2004). Knox et al. (2011) identify ad-
vantages and disadvantages of internal and external facilitators.
Internal facilitators are well positioned to facilitate implementation
efforts because they understand the culture, processes and person-
alities within the setting and are more likely to assume ownership
of an initiative. However, they are typically bound by a top-down
approach, more likely to be influenced by internal politics, pressures

and interpersonal forces, and to have their attention diverted by
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competing priorities related to clinical demand. The external facili-
tator, on the other hand, is more likely to facilitate and support staff,
have clear role boundaries and be less subject to organisational pres-
sures. However, the external facilitator requires more time to estab-
lish with staff a rapport, trust, goals and expectations, and staff can
become reliant on external facilitators, necessitating a withdrawal
process and the establishment of a sustainability plan. In the present
study, because the feedback was intermittent and of short duration,
the researcher (external facilitator) possibly required more time to
develop credibility, trust and a strong rapport with the staff in order
to effect behaviour change.

The absence of significant between-group differences in organ-
isational context was an unexpected finding of the present study.
The influence of organisational context on the successful imple-
mentation of research evidence has been noted as being poten-
tially greater when compared to individual healthcare professional
factors (Kaplan et al., 2010; Yamada, Squires, Estabrooks, Victor,
& Stevens, 2017). The use of wards from the same acute care site
may have contributed to this result, as all wards would have oper-
ated under the same organisational policies, shared the same senior
management teams and would have received equivalent training in
RiskMan software use. The lack of significant intervention effects
for monthly rate of reported medication errors, combined with the
absence of significant between-group differences in the ACT dimen-
sion scores at the completion of implementation phase or a time
trend in the ACT dimension scores, meant that the planned analysis
to investigate the mechanisms for the intervention effects was not

possible in the present study.

5.1 | Strengths and limitations

A key strength of this study was the adoption of a quasi-experimen-
tal design, specifically implemented in a real-world acute care set-
ting, hence maximising external validity. The involvement of the key
stakeholder reference group also ensured the audit with feedback
implementation strategy was appropriately tailored to the study set-
ting. The generalisability of these findings is limited due to the study
being implemented in a single acute care hospital, with a relatively
small sample size. Furthermore, the present findings reflect the re-
porting behaviours of nurses working within a private acute care set-
ting in Australia. Private and public acute care settings in Australia
differ with regard to their structure, funding models and patient mix
(Shmueli & Savage, 2014), and it is likely that an audit with feedback
strategy implemented within a public acute care setting would pro-
duce different findings. Future research efforts should aim to mini-
mise the potential confounding factors noted in the present study.
In particular, the introduction of electronic medical records within
an increasing number of hospitals in developed countries creates an
opportunity for future research to conduct chart audits electroni-
cally. By removing the obvious presence of researchers in wards,
it is possible the audit data would more accurately reflect routine

care by eliminating the potential for altered behaviour resulting from
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healthcare professionals’ awareness of being monitored. Further re-
finement of the feedback strategy to incorporate the completion of
an action plan by nurses at each feedback cycle may result in better
outcomes. Researchers could also consider the utilisation of multi-
ple hospital sites in a cluster design to avoid possible between-ward
contamination; the use of an internal facilitator/champion to deliver
feedback in both a face-to-face and written format; an increase in
the duration of data collection time periods/phases; and the inclu-
sion of audit with feedback into a multifaceted intervention that in-
volves other implementation strategies such as reminder systems or

opinion leaders.

6 | CONCLUSION

Nurses are key to the reporting of medication errors in the acute
care setting. Implementation strategies that aim to positively influ-
ence the voluntary reporting behaviours of nurses are essential for
the improvement of medication error reporting rates. The audit and
feedback strategy developed in the present study did not effec-
tively influence the voluntary reporting behaviours of nurses with
regard to medication errors. Nevertheless, the results provide in-
sights and recommendations that will guide future research in ways
to improve audit with feedback implementation strategies among

nurses.

7 | RELEVANCE TO CLINICAL PRACTICE
This work makes a contribution to both nursing and implemen-
tation science fields, despite the lack of intervention effects
observed. The use of a published checklist of modifiable audit
with feedback elements (Colquhoun et al., 2017) to describe the
audit with feedback implementation strategy developed in the
present study has ensured standardised reporting quality, which
will enable the study to be included in future reviews on the
topic. Additionally, the majority of prior studies reporting audit
with feedback strategies have targeted physicians (lvers et al.,
2012); therefore, the focus on nurses in this study will contribute
to much-needed evidence for the effect of audit with feedback
within this important group of healthcare professionals. Lastly,
the medication error reporting rates among nurses that were de-
termined in this study are a valuable outcome that highlights the
need for healthcare systems to have ongoing vigilance surround-
ing voluntary error reporting in an attempt to enhance patient
safety.
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