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Abstract

Background: Medication-related safety incidents (MSls) are among the most frequent
contributors to preventable harm in hospital patients. There is a paucity of research that
explores the factors that contribute to MSls across the departments of high-risk specialties
such as surgery.

Objectives: To characterize MSls involving surgical patients across two secondary care sites at
a University Health Board.

Design: Retrospective cross-sectional convergent analysis of anonymous MSI reports
extracted from the risk management system between 1st January 2017 and 31st October 2020
was undertaken.

Methods: Incident reports contained categorical data pertaining to the type and nature of the
incident as well as free-text reporter accounts. Categorical data were analyzed quantitatively,
undergoing descriptive analysis using IBM SPSS Statistics © software (Version 26.0.01; 2019).
Content analysis of free-text responses was undertaken using the Organizational Accident
Causation model as the underpinning theoretical framework.

Results: Of a total of 670 incidents, most MSls did not result in harm (n=495, 73.9%). Most
MSls occurred during administration (n=439, 65.5%). Half of the incidents (n=335, 50%)
were related to one of three medication types: opioids, antimicrobials, and antithrombotic
agents. Communication failures were the most frequent error-producing condition (n=39,
5.8%]) and drug omission was the most frequent active failure (n=156, 23.3%].

Conclusion: To the knowledge of the authors, this is the first study in the United Kingdom that
reports the medications most frequently involved in MSI reports for surgical patients. Staff in
the surgical setting should be informed of the high frequency of incidents involving opioids,
antimicrobials, heparin, and other antithrombotic agents as they appear in half of MSI reports
in the surgical setting. Further research should explore administration error reduction
strategies as well as tools to improve communication between staff to mitigate the risk of Correspondence to:
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procedures. This study looked at the types of medication incidents reported by staff for
patients who were having surgery.

Methods: We reviewed the incident reports involving medications for patients on surgical
wards and in theatres, as reported by staff. These included reports from between 1st
January 2017 and 31st October 2020 from two university hospitals in Wales.

Results: A total of 670 incidents were reported by staff, most of which did not result in
any harm (n = 495, 73.9%). Half of the incidents that were reported involved at least one
of three types of medications: opioids, antimicrobials and blood thinning medication.
Communication failures were attributed to be the most common factor leading to errors
occurring, whilst a failure to give the medication was the most common error reported.

Conclusion: Staff that are working with patients on surgical wards and in theatres should

be alerted to the high frequency of incidents involving opioids, antimicrobials and blood
thinning medication. Moreover, strategies that improve staff communication should be
employed to avoid medication-related safety incidents.
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Introduction

Medication-related safety incidents (MSIs) are
“an unintended or unexpected incident” specifi-
cally associated with the use of one or more drugs,
which have the potential to lead to patient harm.!>2
Panagioti et al. estimated that 6% of patients
worldwide are exposed to preventable harm from
MSIs, highlighting the necessity of identifying
effective interventions to mitigate the risk of
harm.3? Systematic analysis of incident reports is
paramount to achieving the target set by the
World Health Organization to reduce avoidable
patient harm from medicines use by 50%. This is
especially important in high-risk and specialized
environments such as surgery and theatres, where
preventable harm in general has been docu-
mented more frequently than in other clinical
areas.>8

Reason’s Organizational Accident Causation
model is often considered the gold standard in the
analysis of safety incident data.® It assigns more
weight to the upstream system failures that inter-
act with inevitable human fallibility!? to produce
an MSI. Faults in the managerial and organiza-
tional process (latent conditions) as well as the
immediate working situation (error-producing

conditions) can create “holes” in existing barriers
that would usually prevent MSIs from taking
place. Reason’s model® has been frequently
referred to within medicines safety literature and
provides a useful standard for comparing the
types of incidents occurring within various clini-
cal settings. By applying this model to incident
reports, contributory factors can be identified to
develop targeted and effective improvements to
the quality and safety of patient care. While many
studies have provided the basis for understanding
the extent of the MSI problem and propelling
error-related research on an international scale,
they often involve a review of hospital records to
assess the prevalence of errors in manage-
ment.1112 The advantage of analyzing incident
report data itself is that unlike hospital records
they are written to provide further insight into the
circumstances and consequences of underlying
MSIs.!

Voluntary reporting systems present an inherent
selection bias as not all incidents are reported.!314
Incidents causing harm are more frequently
reported compared to no harm or prevented inci-
dents (near-misses).1%> Therefore, the nature of the
incidents that remain unreported is perpetually
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unknown. Although a large-scale collation of MSI
reports across secondary care sites does not com-
pletely offset the limitations of underreporting, by
focusing on specific clinical specialties like sur-
gery, targeted local improvement strategies can be
identified that are tailored and most appropriate
to this setting.1®

Little is known about the nature of medicines-
related errors from incidents occurring in the
perioperative setting. Hence, there remains
an opportunity for focused evidence-based
improvements in clinical practice that could
mitigate the risk that MSIs pose to surgical
patients. This study aimed to characterize MSIs
reported by surgical specialties at a University
Health Board by determining the type, severity,
and factors contributing to the occurrence of
the incidents.

Methods

Retrospective mixed-methods analysis of MSIs
affecting patients treated in surgical wards and
theatres at two main hospitals forming an 1800-
bed University Health Board in Wales between
January 1st, 2017 and October 315t 2020 were
analyzed (Table 1). MSIs are voluntarily reported
by healthcare professionals using the electronic
risk management system (Datix). Data recorded
included quantitative categorical data on incident
date, location, specialty, incident descriptor, and
details of the drug involved. The national report-
ing system uses the Dictionary of Medicines and
Devices descriptors for medication names, which
are linked to the British National Formulary drug
classification.!7-18

The severity of patient harm was categorized
according to the former England and Wales
National Patient Safety Agency risk classification
framework.!® This considers the duration of
exposure, long-term consequences, and perma-
nence of harm. The reporter assigned severity
from the options available on the reporting sys-
tem, which aligned with the National Patient
Safety Agency definitions. Further details of the
incident were provided by staff as free-text
descriptions. Study inclusion and exclusion crite-
ria are shown in Table 1.

Where applicable, the reporting of this study
conforms to the Strengthening the Reporting
of Observational Studies in Epidemiology

Table 1. Inclusion and exclusion criteria for incident reports.

Inclusion criteria

Exclusion criteria

Incident reports pertaining to
adults (>18years)

Adult perioperative and

postoperative patients MSls

Reports prior to 2017

Patient safety incidents other than

Patients treated in primary care

and outpatients

(STROBE; Supplemental File) statement for
cross-sectional studies.20

Data analyses

Categorical data. MSI data that fulfilled the
inclusion criteria (Table 1) were extracted from
the hospital risk management software in the
form of an Excel spreadsheet, using Microsoft
Office Excel © Version 16.47.1 (2021). A code-
book was constructed for categorical data as
reported by staff (incident type, route adminis-
tered, actual harm, and specialty) and coded data
were imported into IBM SPSS Statistics © soft-
ware (Version 26.0.01; 2019) for quantitative
analysis. Prior to data analysis, quality assurance
checks were performed to ensure accurate data
import. Excel random number functionality was
used to generate 20 random incident numbers.
The data for these 20 randomly selected incident
numbers were compared in the Excel and SPSS
spreadsheet to confirm accurate data import. Fre-
quency tables were also generated in Excel and
SPPS to verify the accuracy of data import. Data
were then analyzed in SPSS using descriptive sta-
tistics and cross-tabulations. All quantitative data
and analyses were verified by project supervisors
LJ and ACS. Medicines involved in incidents
were categorized during analysis according to the
APINCH classification system for high-risk med-
icines developed by the Australian Commission
on Safety and Quality in Health Care in Health-
care (Table 2).21:22 APINCH classification was
used as it represents the most common medicines
identified by research as contributing to medica-
tion errors and adverse drug reactions.

Free-text data. Content analysis of the qualitative
free-text incident reports was undertaken using
Reason’s Organizational Accident Causation
model as the underpinning theoretical frame-
work.23 Data were coded iteratively within NVivo
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Table 2. Drug classes on which codes were based.

High-risk medicine groups

Example medicines within the sample

A: Antimicrobials

P: Potassium and other electrolytes

I: Insulins

N: Opioids

C: Chemotherapeutic drugs

Piperacillin/tazobactam
Metronidazole
Cefotaxime

Sodium chloride 0.9%
Compound sodium lactate
Injections of concentrated electrolytes such as potassium

All insulins

Naloxone
Oxycodone
Morphine sulfate

Methotrexate
Cyclophosphamide

Fluorouracil

H: Heparin and other antithrombotic Enoxaparin
agents Warfarin
Rivaroxaban
Other Locally identified high-risk medicines

Source: Adapted from the Australian Commission on Safety and Quality in Health Care.?!

(Version 12.6.1; 2019) by NS and confirmed by
L], with any discordance being discussed.

Ethical approval and research governance

The study met the NHS Health Research
Authority’s definition of a service evaluation.24To
ensure confidentiality and information govern-
ance, anonymized data were on password-pro-
tected computers. There was no means of
identifying staff or patients involved in incidents
and free-text reports were screened by researcher
L] to ensure there were no patient or staff identi-
fiers. This retained the integrity of the researcher’s
judgment in complying with the Data Protection
Act and duties in research governance.?>

Results

In all, 670 MSIs involving surgical patients were
reported between January 2017 and October
2020, with most errors reported from general sur-
gery (n=260, 38.8%) and trauma and orthope-
dics (n=124, 18.5%; Table 3). Staff provided
data on the drugs involved and their respective
specialties for 633 reports.

Incident types

Incidents most commonly occurred during medi-
cation administration (n=439, 65.5%) and pre-
scribing (n=116, 17.3%; Table 4). Administration
errors most frequently involved the omission of
medication doses (=90, 20.5%) and adminis-
tration of the incorrect medication (n=44,
10.0%). By contrast, prescribing the wrong dos-
age of medication (=28, 24.1%) was the most
common prescribing error (Table 4).

Severity of harm

The majority of MSIs resulted in no patient harm
(n=495, 73.9%; Figure 1). Of the 175 incidents
that resulted in patient harm, the majority were
categorized as minor harm (z=150, 85.7%) and
moderate harm (=23, 13.1%) with two incidents
resulting in major harm (1.1%; Figure 1). Most
incidents that resulted in patient harm stemmed
from an error in the administration of medication
(n=116, 66.3%), with both major harm incidents
involving a failure to administer a medication.
Incidents resulting in harm occurred most fre-
quently in renal transplant surgery (n=28, 33.3%)
and trauma and orthopedics (7=40, 30.5%).
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Table 4. Stages at which incidents were reported (n=670).
Stage of incident Number of reports Harmful, n (%)
Administration to patient 439 116 (26.4)
Failure to administer 90
Incorrect medication/fluid 44
Incorrect frequency of dose 38
Incorrect dose 32
Prescribing processes 116 28 (24.1)
Incorrect dose 28
Delay in prescribing 22
Medication not prescribed 19
Contraindication due to a history of allergy 9
Other medication/biologics/fluids incident 63 16 (25.4)
Other 45
Delayed delivery to unit/ward 7
Drugs missing/not accounted for 6
Incorrect advice provided 5
Dispensing processes 36 10 (27.8)
Incorrect dose 9
Incorrect medication/fluid 6
Dispensed to incorrect patient 5
Incorrect frequency 4
Preparation/formulation processes 16 5(31.3)
Incorrect preparation/formulation 10
Medication delayed 4
Calculation error 1
Use of damaged/contaminated ingredients 1
Total 670 175 (26.1)

Total at each main stage in bold.

Drugs involved

Most reported MSIs involved opioids (z=115,
18.2%), antimicrobials (r=111, 16.5%), heparin,
and other antithrombotic agents (z=109, 16.3%),

followed by insulin (=33, 4.9%).

involving opioids were most commonly reported
in theatres/anesthetics (=14, 32.6%). In con-
trast, MSIs involving antimicrobials, heparins,
and other antithrombotic agents were most com-
monly reported by wards (Table 3). Unfortunately,
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Figure 1. Stacked bar chart illustrating the proportion of cases causing harm by incident type (n=175, 26.1%).

41 reports did not report the medication that was
involved in the incident and therefore this missing
data could not be included in the analysis.

The medicines involved in MSIs that resulted in
the most severe patient harm were insulin (=4,
31%), opioids (=4, 20%), and corticosteroids
(n=1, 25%; Table 5).

The level of harm was determined and catego-
rized by the reporter. These were the actual rather
than potential consequences of the MSI for the
patient. Specific details of the patient outcome

»

were not always given as part of the “free-text
report; however, both cases (n=2) that caused
“major” harm described irreversible damage to
the patient:

went into cardiac arrest and admitted to critical
care. With evidence of hypoxic brain injury.
(lamotrigine; administration to patient)

This is concordant with the former England and
Wales National Patient Safety Agency risk classi-
fication framework, where a major incident is
associated with ‘permanent harm’.2¢
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Table 5. Number of incidents reported for each drug class by level of harm caused (n=165).
Drug in error Level of harm n (% within drug class) Total
Minor Moderate Major
Antimicrobials 21(91.3%) 2 (8.7%) 0 (0.0%) 23 (100.0%)
Potassium and other electrolytes 4 (80.0%) 1(20.0%]) 0 (0.0%]) 5(100.0%)
Insulin 9 (69.2%) 4 (30.8%) 0(0.0%) 13 (100.0%)
Opioids 16 (80.0%) 4 (20.0%) 0 (0.0%] 20 (100.0%])
Chemotherapeutic agents 3(100.0%) 0 (0.0%] 0 (0.0%]) 3(100.0%)
Heparin and other antithrombotic agents 26 (86.7%) 3(10.0%) 1(3.3%) 30 (100.0%)
Diuretics 4(100.0%) 0(0.0%) 0(0.0%) 4(100.0%)
Paracetamol 8 (100.0%) 0 (0.0%) 0 (0.0%) 8 (100.0%)
Nonsteroidal anti-inflammatories 2 (100.0%) 0 (0.0%) 0 (0.0%) 2 (100.0%)
Corticosteroids 3(75.0%) 1(25.0%) 0 (0.0%) 4(100.0%)
Multiple 5(100.0%] 0 (0.0%]) 0 (0.0%] 5(100.0%)
All other medications 41 (85.4%) 6(12.5%) 1(2.1%) 48 (100.0%)
Total 142 (86.1%) 21 (13.0%) 2 (1.2%) 165 (100.0%)

Contributory factors

Staff provided free-text narrative descriptions
for 650 (97.0%) MSI reports. Latent failures
arising from organizational and management
decisions were identified as contributing to 20
(3%) of MSIs. Thirteen of these reports specifi-
cally related to organizational processes such as
inadequate staffing (z=10) and shift patterns
(n=1):

the night shift was poorly staffed with only 3 staff
nurses, one of which was isolated to the covid-19
side of the ward and only one HCSW (healthcare
social worker). (unknown drug; other medications/
biologics/fluids incident)

Management decisions were also implicated as a
latent failure in seven reports:

(patients) would need re training to use different
product. We were not informed by the supplier of
this change. (citraflow; preparation and formulation
processes)

Error-producing conditions identified in 313
reports (46.7%) as contributing to MSIs were
subdivided into five over-arching themes: work
environment, team, patient, task, and individual

factors (Figure 2). A total of 120 reports alluded
to work environment factors, most commonly
delays in processes (z=30) and storage and access
to medication (z=29):

Contacted hospital at night to insert cannula. Had
to wait approx. 2 hours for nurse prac. (sic) to arrive
on ward. (Incident 310; meropenem; administration
to patient)

round tube of sando k (oral potassium replacement)
was found on top of patients locker. Medication had
not been locked in bedside locker. (Incident 180;
sando-k; administration to patient)

Team factors were also frequently associated with
incidents (=119, 17.8%) and commonly included
inadequate systems of communication (z=39)
such as problems contacting staff. Other common
contributory factors included the handover of
patients (z=37) between staff and poor organiza-
tion (n=35), for example, the involvement of too
many different staff in one task:

Both nurses from (redacted) agency failed to hand
over adequate and important information regarding
their patients to day staff. (Incident 355; multiple
medications; administration to patient)
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Team factors
(n=119)

Error producing
conditions
(n=313)

Work
environment
(n=120)

Delays in
processes (n=30)

Storage and
access to
medication (n=29)

Drug supply and
availability (n=25)

Incorrectly
labelled
medication (n=22)

Communication
(n=39)

Problems with
handover (n=37)

Poor organisation
(n=35)

Complex patient
(n=37)

Patient factors

Task factors
(n=24)

Individual factors
(n=15)

(n=119)

Patient allergy
(n=31)

Multiple forms of
documentation
(n=10)

Distraction (n=8)

Figure 2. Error-producing conditions associated with medication safety incident reports.

Patient factors were commonly referred to in inci-
dent reports (=119, 17.8%) and included reasons
such as complex patients (z=37) and patient allergy
(n=31). Examples of complex patients included fac-
tors such as a specific behavior or polypharmacy:

Patient has known behaviour issues and the
HCSW was urged by the patient to disconnect him
from the IV infusion. (Incident 582; paracetamol;
administration to patient)

Task factors were evident in 24 reports (3.6%) and
commonly included multiple forms of documenta-
tion (z=10) and incorrect instructions (z=4):

Noticed there were two current warfarin charts.
(Incident 616; warfarin; administration to patient)

Individual factors were associated with some
incidents but were less frequently reported
(n=16, 2.4%). Distraction (z=8) and inadequate
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knowledge or experience (z=8) were the most
common subthemes:

nobody was trained to give the drug. (Incident 442;
mitomycin; administration to patient)

I went to get him some but was asked by a member
of staff to do something else. (Incident 669;
Oramorph; administration to patient)

Active failures were commonly cited as contribut-
ing to MSIs (=620, 92.5%). The most common
active failures were drug omissions (z=156),
wrong or inappropriate drugs (z=140), and poor
or incorrect documentation (n=133; Table 6).

Discussion

Main findings

This study characterizes MSIs and examines con-
tributing factors across all surgical specialties of
the hospitals within a University Health Board.
This study showed that 50% of reported incidents
in surgical patients were associated with three
main drug groups: opioids, antimicrobials, hepa-
rin,and otherantithrombotic agents. Furthermore,
65.5% of MSIs in surgical patients occurred dur-
ing medicines administration. Although most
incidents did not cause harm (=495, 73.9%),
insulin, opioids, and corticosteroids were associ-
ated with the most severe reported patient harm.
In addition, the specialties reporting the greatest
number of cases causing harm were general
surgery (=58, 33.1%), trauma and orthope-
dics (n=40, 22.9%), and renal and transplant
(n=28, 16.0%). The three main active failures
found in MSI reports were drug omission, wrong
or inappropriate drugs, and poor or incorrect
documentation, while the most common error-
producing conditions were communication issues
(n=39,5.8%).

Strengths and limitations

This study manages to capture incident reporting
over several surgical specialties across a 3-year
period. A large sample size allowed for the aggre-
gation of factors most frequently associated with
MSIs in surgical patients. This study also triangu-
lates quantitative and qualitative data allowing
greater insight into incidents for learning and
identification of risk reduction strategies.

The study relies on staff voluntarily reporting
data and so may grossly underestimate the preva-
lence of MSIs within a surgical unit. Moreover,
the error-producing conditions discussed in this
study will inherently only be those as described by
staff and therefore be affected to an extent by
reporter bias. Some incident reports were missing
information about the medications involved in
the incident and so not all medications may be
represented. In addition, many reporters did not
describe the incident to allow for the identifica-
tion of contributory factors. Reporter characteris-
tics were also not identified as part of this study
and so the incidence of physician or nurse-related
MSIs were not analyzed.

A further limitation is that the study was single
centered and thus the results may not translate as
well into other healthcare settings as other studies
that have managed to pool together data on a larger
scale or from multiple reporting systems.27-28

Relationship with existing literature

There is a paucity of studies that report on the
medications involved in MSIs specifically pertain-
ing to surgical patients. Haddad et al. performed a
prospective study that aimed to identify uninten-
tional discrepancies between medication histories
obtained in routine preoperative clinics.?® When
compared to this study’s findings, Haddad et al.
highlighted several different medications associ-
ated with medication discrepancies in surgical
patients, namely antihypertensives, nonsteroidal
anti-inflammatories, and beta blockers.2° However,
Haddad et al. focus on prescribing errors, which
our study suggests only account for a minority
(17.3%) of reports (Table 4). Nevertheless, opi-
oids, antithrombotic agents, and antimicrobials
have previously been identified as high-risk medi-
cations in other inpatient settings.3%32 A review of
MSISs occurring in the critical care setting reported
to the former England and Wales National Patient
Safety Agency found morphine (z=207, 8.5%),
gentamicin (=190, 7.8%), and noradrenaline
(n=133, 5.5%) were commonly involved in inci-
dent reports.32 This is consistent with the prevalent
opioid and antimicrobial groups which this study
has identified. Opioids were most frequently asso-
ciated with MSIs (n=115, 18.2%), particularly in
theatre and anesthetics (n= 14, 32.6%) where opi-
oids are routinely used as primary anesthetic agents
perioperatively.3> When considering MSIs at all
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Table 6. Active failures contributing to medication safety incidents (n=705).

Active failure Number of reports (n) %
Actions slips or failures 605 93.1
Drug omission 156
Wrong or inappropriate drug 140
Poor or incorrect documentation 133
Wrong or inappropriate drug frequency 104
Wrong or inappropriate dose 92
Prescribing error 81
No or insufficient checks done 52
Wrong or inappropriate route or form 34
Dispensing error 30
Inadequate monitoring 17
Insufficient information collected from the patient 7
Wrong or inappropriate preparation and formulation 6
Incorrectly setting up equipment 5
Administered by inappropriate personnel 4
Poor communication with the patient 4
Inadequate patient instruction 1
Wrong investigation 1
Cognitive failures—lapses 70 10.8
Wrong patient 38
Other 33
Violations 30 4.6
Not following protocol 24
Other 6
Incorrect protocol or guideline used 1
Total 705 100

stages, targeting errors associated with just three
groups of medications—opioids, antimicrobials,
and antithrombotic agents—in error-reduction
strategies could address a significant proportion of
MSI reports in surgical patients.

Similarly to the findings of this study, Cousins
et al.’s review of incident reports in England and
Wales found that 50% of incidents reported to the
former England and Wales National Reporting
and Learning System are administration errors
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across the wider clinical setting.32:3436 Cousins
et al. suggest that this is due to the fact that more
medicines are administered in hospitals than
those that are prescribed leading to more oppor-
tunity for errors to occur at this stage.!> However,
other factors may be involved such as a late error
identification reporting culture and limited
knowledge3” on the use of the reporting system
for correct MSI classification. Goeckner et al.
found that regardless of hospital bed size, admin-
istration errors made up the majority of errors
occurring across the hospital data they analyzed
(59%).3> However, the findings of this study (see
Table 4) suggest that administration errors repre-
sent an even greater proportion of surgical MSIs
(65.5%) when compared to other clinical areas.!?
This supports the findings of Wang et al., who on
analysis of a compulsory incident reporting sys-
tem found the number of medication administra-
tion errors to be twice the number in surgical
wards compared to medical wards.38 Wang et al.
found omission-type failures to be the most com-
mon administration error (33.4%), which corre-
sponds with the findings of this study where
failure to administer was the most frequent
administration error (=90, 20.5%) and drug
omission was the most frequent active failure
(n=156, 25.8%) noted among the contributory
factors to MSIs.?° Administration errors have also
been previously found to be more likely to occur
in hospitals of a larger bed size (greater than 500),
which also reflects the secondary care sites
involved in this study’s University Health Board.?>
This highlights administration errors, specifically
omission-type errors as an important potential
target for mitigating patient harm in surgical
patients.

There has been significant groundwork establish-
ing the general prevalence of safety incidents in
surgical wards.>*3840-42 Panesar et al. found
trauma and orthopedics to contribute a large pro-
portion of reported safety incidents, making up
29.4% of total incident reports to the former
England and Wales National Reporting and
Learning System, with 30.1% of cases resulting in
harm.43 These data support this study’s findings
where trauma and orthopedics contributed the
second greatest number of both safety incident
reports (n=124, 18.5%) and percentage harm
(n=40, 30.5%). This could be due to a variety of
factors, such as differences in reporting culture
across surgical specialties or variations in the
training of staff in incident reporting. On the

other hand, it could plainly suggest a greater
number of reportable incidents occurring in some
specialties such as trauma and orthopedics more
than others. Although there is a significant risk to
patient safety across all surgical specialties, with
greater than one in four incidents (n=175,
26.1%) being associated with harm, it is para-
mount that contributory factors are investigated
in specialties such as trauma and orthopedics that
report a high volume of incidents and associated
harm.

This study has highlighted multiple error-produc-
ing conditions that contribute to MSIs, namely
team factors such as communication (n=39,
5.8%) and problems with handover (n=37,
5.5%). Poor communication is widely recognized
in the current evidence base as being associated
with MSIs, with the Yorkshire Contributory
Factor Framework developing “Communication”
as an entire distinct domain for factors associated
with patient safety incidents, due to its frequency
in the literature.*+46 Mushtaq et al. found 16.1%
of surgical incident reports to be associated with
communication systems issues, an even greater
proportion than what is reported in this study.
Moreover, those involved with patient care in the
surgical environment recognize communication
as an important factor contributing to preventa-
ble harm.37 Lear et al. found by survey that 36.4%
of vascular surgeons believed communication
failures contributed to preventable harm in thea-
tres.3” Furthermore, in critical care, Thomas and
Panchagnula found 5% of incidents to be associ-
ated with staff communication during transfer
from theatre or recovery. (Thomas and
Panchagnula, 2008) Given that communication
is recognized both in the literature and by staff
in the workplace as a factor associated with
an adverse impact on patients, policy, and prac-
tice must promote improved communication
between staff.

Recommendations for policy, practice, and
education

To avert future MSIs, regular inquiry exploring
staff perceptions of the barriers and facilitators to
clear and comprehensive communication in the
workplace may yield targeted improvement strat-
egies to reduce the risk of poor communication
when handling medications. Moreover, staff
should receive regular departmental briefings or
group discussions that share the most frequent
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medication-related safety incidents currently
occurring in their surgical environments. This
would allow real-time learning and improvements
to take place for the staff to which the data are
most relevant and importantly, allow staff to learn
from one another.*” Hesselgreaves et al. con-
ducted several incident report data-led focus
group discussions and found that healthcare
workers identified various educational and prac-
tice-based themes for improvement.4’” This
included mandatory protected training on medi-
cines and ensuring an appropriate skill mix for
nursing staff present on the ward.*’ Ideas from
group discussions could then be translated into
targets that could be agreed upon amongst staff to
enhance patient safety in higher-risk areas such as
trauma and orthopedics.

In addition, clinical pharmacist-led drug educa-
tion could be explored when tackling errors asso-
ciated with high-risk drug groups such as
antithrombotic agents. Venous thromboembo-
lism represents a significant cause of mortality for
surgical patients and the use of clinical pharma-
cists around this perioperatively has been associ-
ated with reduced dosage errors and an improved
proportion of patients appropriately receiving
thromboprophylaxis.48

Various interventions have been evaluated for
reducing administration errors including “double
checking” high-risk medications, novel guidelines
such as routine use of checklists and barcode-
assisted technology with mixed success.3%:49-51
Wang et al. found that a comprehensive approach
that targeted administration errors from various
areas including organizational, educational, and
streamlined technology reduced administration
errors by 57.9% in inpatients.?® Although com-
prehensive approaches have been found to be
most effective at reducing administration errors,
any quality improvement strategy must take into
account the specific circumstances of the surgical
environment. To improve the common error-pro-
ducing conditions that lead to administration
errors, the opinions of staff such as nurses, who
commonly administer medicines involved in
MSIs must be sought. There must also be stream-
lined communication between staff and senior
management for these changes to be actioned.

Further research should aim to understand and
capture not only MSIs but also medicines-related
problems, which are medicines-related adverse

events that are not associated with an identifiable
system or human failure. In addition, reporting
culture between specialties should be explored to
establish to what degree it creates a disparity
between the number of incidents reported by
each specialty and the true number of incidents
occurring.

Conclusion

Overall, this study identified 50% of medication
patient safety incident reports in surgical patients
to be associated with opioids, antimicrobials,
heparin, and other antithrombotic agents. These,
although likely the medications most frequently
used in this clinical context, provide an important
foundation for mitigating medicines-related harm
in this area. Administration errors were the most
frequent type of error reported whilst drug omis-
sion and communication factors were frequent
contributors to MSIs. Further research should
investigate averting MSIs in surgical patients
through a focus on administration error-reduc-
tion strategies. Moreover, the ideas of clinical
staff on improving communication should be
explored, to discourage the occurrence of MSIs in
the clinical environment. Staff must also be
informed of the three key medication groups most
frequently involved in MSI reports so that they
can remain vigilant and aware of problems associ-
ated with these medications.
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