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Medication errors and processes to reduce them in care 
homes in the United Kingdom: a scoping review
Malcolm William Irons a, Asa Autaa, Jane Caroline Portlockb, and Andrea Manfrina

aSchool of Pharmacy and Biomedical Sciences, University of Central Lancashire, Preston, UK; bSchool of 
Life Sciences, University of Sussex, Brighton and Hove, UK

ABSTRACT
Medicines-related incidents are a leading cause of preventable 
harm across all patient groups, including care home residents. 
Despite national guidance, there is little information on assessing 
medication error rates and evaluating changes to reduce them. 
This review explored the scientific and gray literature on medi-
cine-related incidents, causation and evaluation of changes in 
care homes in the United Kingdom. The research identified 2951 
documents, 32 analyzed; some of them covered more than one 
area. Seven reported rate and causes, eleven causes, eleven made 
recommendations, and four reported the evaluation of changes 
to processes and systems. Three areas emerged; 1) medicine- 
related incident rates ranged between 1% and 38%, 2) incident 
rates increased where formulations were not tablets or capsules 
ranging from 12% to 50% depending on the formulation, 3) three 
evaluations of changes aimed at reducing medicine incidents. 
Therefore, information on medicine-related incidents in care 
homes is available, but not systematically described.

Keywords 
Medicines; errors; incidents; 
car homes

Introduction

The World Health Organisation (WHO), (2017) stated that “unsafe medication 
practices and medication errors are a leading cause of injury and avoidable harm in 
health care systems across the world.” The WHO cited a review by Lehnbom, 
Stewart, Manias, and Westbrook (2014) who concluded “medication reconciliation 
identified unintentional medication discrepancies in 3.4% to 98.2% of patients.” In 
2017, the WHO identified “medication without harm” as the theme for the third 
Global Patient Safety Challenge (World Health Organisation, 2017). Care 
Inspectorate Wales (Scotland), Regulation and Quality Improvement Authority 
(Northern Ireland) and Care Quality Commission (England) have regulatory 
responsibility for the use of medicines within care homes across the United 
Kingdom. Between 2018 and 2019 each regulator published qualitative or quanti-
tative data relating to the use of medicines within care homes. In chronological 
order, in England inspections where enforcement action was taken, described in 
the Care Quality Commission CQC State of Care report (Care Quality 
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Commission, 2018) included: “issues with documentation, for example, medication 
dosages and strengths and timings not being accurately recorded.” The concepts of 
medication dosages, strengths and administration times are linked to medication 
management and medicine optimization. The Regulation and Quality 
Improvement Authority (RQIA) (Regulation and Quality Improvement 
Authority/National Institute for Health and Care Excellence, 2018) in Northern 
Ireland, reported the receipt of 659 medicines-related incidents notifications 
between 2017 and 2018. In Wales, a joint report published by Care Inspectorate 
Wales (CIW) and Health Improvement Wales highlighted care home staff con-
cerns about the quality of hospital discharges (Care Inspectorate Wales; 
Healthcare Inspectorate Wales, 2018). Key issues raised by care home staff 
included “medication was not provided with the resident, information around 
dosing was missing or that the wrong medication was provided.” Whilst Care 
Inspectorate (CI) in 2019, published a statistical bulletin that highlighted that 50 
complaints were upheld concerning the use of medicines within care homes 
representing 6.5% of upheld complaints in care homes (Care Inspectorate, 2019).

In 2013, the Royal Pharmaceutical Society suggested medicine management 
aims at optimizing the medicines processes and systems, whilst medicines opti-
mization focusses on the outcomes and the patients’ perspective (Royal 
Pharmaceutical Society, 2013). The reports and data published by the four UK 
regulators of care home services indicated that whilst best practice guidance (Care 
Inspectorate, 2012; National Institute for Health and Care Excellence, 2014, 2015) 
had been published, medicine-related incidents continued to occur.

Therefore, a scoping review was undertaken to systematically map the available 
information and research in this area and identify any existing gaps in knowledge or 
application of best practice. Munn et al. (2018) suggested that the objectives of a scoping 
review are to identify the types of evidence, to examine how the research was conducted, 
to clarify concepts and definitions and to identify and analyze knowledge gaps.

The key research questions were:
What is the available information on care homes in the United Kingdom 

regarding:

(1) Medicines-related incidents?
(2) Incident causation?
(3) Evaluation of changes and processes?

Method

Scoping review

A scoping review methodology (Arksey & O’Malley, 2005; Levac, Colquhoun, 
& O’Brien, 2010) was adopted in response to the research questions. The first 
five stages described by Arksey and O’Malley (2005) and Levac et al. (2010) 

2 M. W. IRONS ET AL.



were utilized. The use of this framework allowed the identification of the 
research questions and the research strategy that enabled the identification 
of the relevant documents. The Preferred Reporting Items for Systematic 
reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) 
Tricco et al. (2018) was utilized during study reporting.

Development of the research question included a search of the Cochrane 
Database and PubMed for existing scoping and systematic reviews. Whilst no 
relevant reviews were identified, Care Home Use of Medicines Study 
(CHUMS) published in 2008 (Alldred, Barber, & Buckle et al., 2008) was 
identified as a significant paper. Therefore, 2006 was a pragmatic starting 
point for the search timeframe to identify papers published whilst the 
CHUMS paper was being written.

Eligibility criteria

Documents published in the English language from January 2006 to 
January 2021, related to medicine-errors were eligible for inclusion. These 
included medicine-error rates, causes, improvement programs and medicine 
audits attributable to care homes in the UK. Documents included: peer- 
reviewed papers, peer reviewed conference abstracts and gray literature as 
defined by Adams et al. (2016).

The documents excluded were those not published in the English language 
or conducted outside of the UK; research articles, focussed on the manage-
ment of specific medicines or class of medicines or not matching the definition 
of gray literature.

Search strategy

To ensure breadth, depth and to avoid missing relevant documents, compre-
hensive systematic parallel searches were undertaken using the predefined 
concepts of medicine, care home, errors and learning or improvement. 
These included the search terms found in Table 1. Searches of Excerpta 
Medical Database (Embase), Management Information Consortium (HMIC) 
and Scopus were undertaken in accordance with PRISMA-ScR (Tricco et al., 
2018).

Internet searches of websites of UK regulators and organizations concerned 
with care homes and social care were undertaken (CQC, CI, CIW, RQIA, 
National Care Forum, Joseph Rowntree, Foundation). The most recent search 
was completed in January 2021.

Further searches were conducted of bibliographies of selected publications. 
For completeness, this process was followed by a comparison of the title and 
keywords of included publications against the search terms found in Table 1. 
Appendix A contains the search strategy executed in Embase.
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Study selection

The results from the electronic databases were exported to Excel 2010 
365 (MS Office, One Microsoft Way, Redmond, WA, USA). Initial 
screening was undertaken to remove duplicates and non-UK publica-
tions. Further screening cycles by title, abstract and full text were under-
taken by the first author (MI). Documents were categorized as; “Yes” 
(meeting the inclusion criteria, but not the exclusion criteria), “No” 
(Meeting the exclusion criteria or not meeting the inclusion criteria) 
or “Maybe.” Articles categorized as “Yes” and “Maybe” were taken 
forward to the next screening stage.

Data collection

A bespoke data collection form was developed using an inductive 
approach that was then used for data extraction. The extracted data 
comprised study authors, methods including location, care and or nursing 
homes, stated outcomes, measures or results/findings, sample sizes, dura-
tions, results, and limitations; the first author (MI) completed the data 
extraction forms.

Study quality assessment

A “risk of bias” assessment was optional according to the PRISMA-ScR 
checklist. However, due to the range of documents identified, critical 
appraisal of the included documents was undertaken using the specific 
critical appraisal skills program Critical Appraisal Skills Programme, , 
2018) checklist, according to the study design. The gray literature was 
appraised using the closest matching CASP checklist as suggested within 
library guides published by the University of Canberra (Appraisal (The 
AACODS Checklist) – Grey Literature in Health).

Table 1. Search terms.
Concept Search Terms

(1) Medicine (medication? OR “drug? Therapy” OR “drug? Administration” OR “drug? Therapy” OR 
“drug or medicinal products” OR prescribing)

(2) Care home (“care home” OR “nursing home” OR “residential home” OR “home care” OR “residential 
care” OR “residential services” OR “residential facilities”)

(3) Errors (error? Or incident? Or safety or accident? Or “medication? error?”)
(4) Learning or 

improvement
(audit OR learning OR improvement OR evaluation OR “quality of healthcare” OR “quality 

of social care” OR “health care quality” OR “clinical audit” OR “medical audit” OR 
“quality assurance”)
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Synthesis of results

Deductive and inductive approaches were applied to group the identified 
documents by both how the documents were developed, and the conclusions 
drawn within the documents. These included the context-mechanism- 
outcomes (CMO) contained within the documents as summarized by Jagosh 
(2019). The CMO approach provides a framework for realist causal explana-
tion and was used in this review to identify the elements that trigger or hinder 
the mechanism.

Results

Study selection

The initial database search identified 2933 records, and further 18 records were 
identified via other search processes. Initial screening removed 423 duplicate 
documents and 2221 non-United Kingdom documents. Screening by title 
removed 228 and abstract 35. A further 12 were excluded following a full- 
text review resulting in 32 documents for inclusion. Figure 1 shows the article 
selection process.

Study characteristics

The included documents (n = 32) are summarized in Table 2. The develop-
ment and evaluation of a care home charter for swallowing and medicines was 
described in three documents (Smithard et al., 2019; The Patients Association, 
2018; Wright, Hollowey, & Matala, 2018). Whilst NICE published guidance 
National Institute for Health and Care Excellence (2014) and a quality stan-
dard National Institute for Health and Care Excellence (2015) concerning 
Managing medicines in care homes. Therefore, whilst separately referenced, 
these two sets of documents were considered as two single documents by the 
authors.

The documents identified through the search strategy included multiple 
types including eleven full-text articles (original peer reviewed papers), nine 
conference abstracts, 12 classified as others including posters and publications 
from regulatory bodies, best practice organizations, working groups with 
patient, provider, and regulator representatives (Figure 1, see flow chart).

The closest matching CASP analysis was used to describe the study type and 
assess the quality of the paper irrespective of publication route. Eighteen 
documents were assessed using the qualitative cohort tool (Al-Hamadania 
et al., 2016; Alldred et al., 2015, 2008, 2011, 2010; Barber et al., 2009; Care 
Inspectorate, 2020; Cheng et al., 2019; Gilmartin-Thomas et al., 2017; Lang 
et al., 2017; Marshall, 2018; Patel & Donyai, 2013; Rivers et al., 2014; Sach et al., 
2015; Santos Serrano et al., 2016; Swift, 2018; Szczepura et al., 2011; Wild et al., 
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2011) two documents were assessed using the qualitative tool (Akhtar et al., 
2015; Lim et al., 2016) and the remaining 12 were assessed utilizing the review 
tool (Care Commission, Mental Welfare Commissoion for Scotland, 2009; 
Care Inspectorate, 2012; Care Quality Commission, 2019; Commission for 
Social Care Inspection, 2006; Gunnell et al., 2020; Joseph Rowntree 
Foundation, 2008; National Institute for Health and Care Excellence, 2014; 
National Care Forum, 2013; National Institute for Health and Care Excellence, 
2015; Smithard et al., 2019; Szczepura et al., 2008; The AHSN Network, 2020; 
The Health Foundation, 2011; The Patients Association, 2018; Wright et al., 
2018). (Figure 1 and Figure 2). The documents assessed using the qualitative 

Figure 1. PRISMA flow diagram
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cohort tool all report one or more patient or service group. The two docu-
ments assessed using the qualitative tool described mapping of medicine 
processes within care homes and using quality improvement methodology to 
improve “when required” protocols. Documents that summarized other docu-
ments were assessed using the review tool.

The identified documents were either reporting studies undertaken 
within one or more of the home nations or directed toward people living 
and working within one or more of the home nations these were deduc-
tively coded as England (23), Scotland (5), Wales (2), unspecified (2), and 
UK (1).

The registered status of care home described within the document or were 
directed toward were coded as care homes (with and without nursing = both) 
(22), unspecified (8), with nursing (3) and without nursing (0).

Outcomes

Based on the study questions, the selected documents were deductively coded 
for outcomes as rates and causes, causes, recommendations, or evaluation of 
change concerning medicine-related incidents. Seven documents described 
the rate and causes of medicine-related incidents (Al-Hamadania et al., 
2016; Alldred et al., 2008, 2011; Barber et al., 2009; Gilmartin-Thomas et al., 
2017; Santos Serrano et al., 2016; Szczepura et al., 2011). Eleven documents 
described possible causes of medicines-related incidents (Akhtar et al., 2015; 
Alldred et al., 2015, 2008, 2010; Gunnell et al., 2020; Lim et al., 2016; Patel & 

Figure 2. Fish bone diagram mapping the identified papers by type, service, country, outcome and 
theme
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Donyai, 2013; Rivers et al., 2014; Sach et al., 2015; Swift, 2018; Wild et al., 
2011). Further 11 documents made recommendations to reduce the rate of 
medicines-related incidents (Care Commission, Mental Welfare 
Commissoion for Scotland, 2009; Care Inspectorate, 2012; Care Quality 
Commission, 2019; Commission for Social Care Inspection, 2006; Joseph 
Rowntree Foundation, 2008; National Care Forum, (, 2013a); National 
Institute for Health and Care Excellence, 2014, 2015; The AHSN Network, 
2020; The Health Foundation, 2011; The Patients Association, 2018; Smithard 
et al., 2019; Szczepura et al., 2008; Wright et al., 2018). Whilst four documents 
described implementing one or more changes and evaluated the impact of the 
change (Care Inspectorate, 2020; Cheng et al., 2019; Lang et al., 2017; Marshall, 
2018).

Further coding categorized mechanisms as commissioning, delivery of care, 
design, form and packaging, incident rate, person centered, records, staffing 
and staff development. The characterization of the documents and themes are 
summarized within the fishbone diagram in Figure 2 and Table 3.

Rates and causes

Seven studies reported either an average medicine error rate or how the 
medicine error rate was influenced by a possible cause (Al-Hamadania et al., 
2016; Alldred et al., 2008, 2011; Barber et al., 2009; Gilmartin-Thomas et al., 
2017; Santos Serrano et al., 2016; Szczepura et al., 2011).

Six studies reported an average medicine error rate (Al-Hamadania et al., 
2016; Alldred et al., 2008; Barber et al., 2009; Gilmartin-Thomas et al., 2017; 
Santos Serrano et al., 2016; Szczepura et al., 2011). Mean medicine error rates 
were generally described per administered dose, ranging from one study report-
ing 1.2% Szczepura et al. (2011), four between 7% and 9% (Al-Hamadania et al., 
2016; Alldred et al., 2008; Barber et al., 2009; Gilmartin-Thomas et al., 2017) 
and a further study reporting 36.7% Santos Serrano et al. (2016).

Three studies (Alldred et al., 2008, 2011; Gilmartin-Thomas et al., 2017) 
across two population groups reported the impact of medicine formulations 
and packaging. These papers compared all medicines dispensed in their 
original packs (6.9%, 8.1% and 13.2%) to regularly administered tablets and 
capsules dispensed into multicompartment aids (3.1% and 4.2%) on average 
medicine error rates (Alldred et al., 2008, 2011; Gilmartin-Thomas et al., 
2017). Two papers explored medicine error rates associated with non-tablet 
and capsule formulations including liquids (12.3%), inhalers (50.0%) and 
other routes including creams, patches, and injections (39.3%) (Alldred 
et al., 2008, 2011).

18 M. W. IRONS ET AL.



The effect of dysphasia on medicine error rates was explored in a further 
paper (Santos Serrano et al., 2016). This paper reported average medicine 
errors per administered doses of 29.7% for people not living with dysphasia 
and 59.2% for people living with dysphasia.

Cause

Eleven studies explored the causes of medicines errors (Akhtar et al., 2015; 
Alldred et al., 2015, 2008, 2010; Gunnell et al., 2020; Lim et al., 2016; Patel & 
Donyai, 2013; Rivers et al., 2014; Sach et al., 2015; Swift, 2018; Wild et al., 2011).

Delivery of care and its impact on medicine errors was explored within five 
papers (Akhtar et al., 2015; Gunnell et al., 2020; Lim et al., 2016; Patel & 
Donyai, 2013; Swift, 2018). Two studies described how care homes were 
supported to develop their policies and procedure, one study described the 
input provided by the pharmacy team within a clinical commissioning group 
(Swift, 2018), whilst the other reports focussed on the services delivered by 
community pharmacies to support care homes (Patel & Donyai, 2013). 
Possible improvements to the delivery of care were explored in two papers. 
One mapped medicines processes and recommended improvement for exam-
ple improving access to records (Lim et al., 2016). The other paper described 
how templates for “when required medicines protocols” Akhtar et al. (2015) 
were improved through a quality improvement program to report on service 
improvement programs (Swift, 2018). The association between the CQC 
rating of inadequate and weaknesses with services medicines processes were 
described by Gunnell et al. (2020).

Five papers (Alldred et al., 2008, 2010; Gunnell et al., 2020; Lim et al., 2016; 
Sach et al., 2015) considered consistency of a persons’ care and medical records 
held within and between services particularly local GPs. Two papers explored 
the consistecy of a person’s records. Forty-eight medicine sensitivities were 
recorded across the records of 121 people living in care homes by Alldred et al. 
(2010). However, three sensitivities were recorded on the MAR, 29 in the care 
records and 35 within the GP records (Alldred et al., 2010). Sach et al. (2015) 
identified the consistency between GP and care home records GP appeared to 
be influenced by a number of factors including the number of prescribed 
medicines. The association between the CQC rating of inadequate and weak-
nesses with resident care records were described by Gunnell et al. (2020).

The benefits and need for staff training and development were explored in 
three papers (Alldred et al., 2008; Gunnell et al., 2020; Wild et al., 2011). 
Gunnell et al. (2020) described the association between the CQC rating of 
inadequate and a lack of staff development. Incidents such as staff interrupting 
colleagues administering medicines and poor administration technique were 
used by Alldred et al. (2008) to suggest that care staff would benefit from 
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additional training and development. Whilst Wild et al. (2011) described how 
staff development supported the roll out of a bar code medicine administration 
system.

Two papers explored person-centered care (Gunnell et al., 2020; Lim et al., 
2016). One paper highlighted the need for the resident to be involved in 
decision-making (Lim et al., 2016). The other paper highlighted CQC enforce-
ment action frequently resulted from the services lacking adequate resident- 
specific medicine risk assessments (Gunnell et al., 2020).

Staffing was explored by two papers (Gunnell et al., 2020; Rivers et al., 
2014). One paper highlighted CQC enforcement action often resulted from the 
services having staffing issues particularity at medicine administration times 

Table 4. Summary of the CASP analysis of the identified documents.
Study Validity Results Relevance

Year & Author 1 2 3 4 5a 5b 6a 6b 1 2 3 1 2 3

Quantitative (Cohort)
Care Inspectorate (2020) Y Y Y Y P P Y Y - - Y Y Y Y
Cheng et al. (2019) Y P Y Y N N Y Y - - Y Y Y Y
Marshall (2018) Y P Y Y P P Y Y - - Y Y Y Y
Swift (2018) Y N N N P P N N - - Y Y Y Y
Gilmartin-Thomas et al. (2017) Y Y Y Y Y Y Y Y - - Y Y Y Y
Lang et al. (2017) Y N N Y Y N Y Y - - Y Y Y Y
Al-Hamadania et al. (2016) Y P Y Y N N Y Y - - P Y Y Y
Santos Serrano et al. (2016) Y Y Y Y P P Y Y - - Y Y N Y
Alldred et al. (2015) Y N P P P P P Y - - Y Y Y Y
Sach et al. (2015) Y Y Y Y N N Y Y - - Y Y P Y
Rivers et al. (2014) Y Y Y P Y P Y Y - - Y Y Y Y
Patel and Donyai (2013) Y N P P P Y P Y - - Y Y Y Y
Alldred et al. (2011) Y Y Y Y P P Y Y - - Y Y Y Y
Szczepura et al. (2011) Y Y P Y P N Y Y - - Y Y N Y
Wild et al. (2011) Y Y Y N P N Y Y - - Y Y Y Y
Alldred et al. (2010) Y Y Y Y Y Y Y Y - - Y Y Y Y
Barber et al. (2009) Y Y Y Y P P Y Y - - Y Y Y Y
Alldred et al. (2008) Y Y Y Y P P Y Y - - Y Y Y Y

Qualitative
Lim et al. (2016) Y Y Y Y Y - Y - Y P Y Y - -
Akhtar et al. (2015) Y Y Y P Y - P - P P Y Y - -

Review
The AHSN Network (2020) Y Y Y Y Y - - - - - - Y P P
Gunnell et al. (2020) Y Y Y Y Y - - - - - - Y Y Y
Care Quality Commission (2019) Y Y Y Y Y - - - - - - Y P P
Smithard et al. (2019); The Patients Association (2018); 

Wright et al. (2018)
Y P P P P - - - - - - Y P P

National Institute for Health and Care Excellence (2014, 2015) Y Y Y Y Y - - - - - - Y Y Y
National Care Forum, ((2013a)) Y Y Y Y Y - - - - - - Y Y P
Care Inspectorate (2012) Y Y P Y Y - - - - - - Y Y Y
The Health Foundation (2011) Y Y Y Y Y - - - - - - Y Y P
Care Commission, Mental Welfare Commission for Scotland 

(2009)
Y Y Y Y Y - - - - - - Y Y P

Joseph Rowntree Foundation, 2008 Y P P P P - - - - - - Y N P
Szczepura et al. (2008) Y P P P Y - - - - - - Y Y P
Commission for Social Care Inspection (2006) Y Y Y Y Y - - - - - - Y P P

Key: (Y) Fulfills question, (P) partly answers question, (N) does answer question, (-) no direct question
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(Gunnell et al., 2020). Staff confidence in administering medicines and stress 
levels whilst administering medicines were explored in further paper (Rivers 
et al., 2014).

Transfer of care from hospitals to care homes was explored in two papers 
(Alldred et al., 2015; Gunnell et al., 2020). Care home manager views on 
hospital discharge processes from a postal survey were summarized in one 
paper (Alldred et al., 2015). The other paper highlighted CQC enforcement 
action resulted from care home staff not aware of all the medical changes for 
hospital admissions (Gunnell et al., 2020).

One study mapped the medicine supply and administration processes in 
care homes and where the care homes worked with other services (Lim et al., 
2016). Based on the process mapping diagram, improvements to the equip-
ment and building design were proposed (Lim et al., 2016).

Recommendations

Eleven documents were identified (Care Inspectorate, 2012; Care 
Commission, Mental Welfare Commissoion for Scotland, 2009; Care Quality 
Commission, 2019; Commission for Social Care Inspection, 2006; Joseph 
Rowntree Foundation, 2008; National Care Forum, , 2013a; National 
Institute for Health and Care Excellence, 2014, 2015; The AHSN Network, 
2020; Smithard et al., 2019; Szczepura et al., 2008; The Health Foundation, 
2011; The Patients Association, 2018; Wright et al., 2018) which made specific 
recommendations. Six documents were published by UK arm’s length govern-
ment bodies (Care Commission, Mental Welfare Commissoion for Scotland, 
2009; Care Inspectorate, 2012; Care Quality Commission, 2019; Commission 
for Social Care Inspection, 2006; National Institute for Health and Care 
Excellence, 2014, 2015). Three reports were published by think tanks, and 
trade groups (Joseph Rowntree Foundation, 2008; National Care Forum, 
2013a; The Health Foundation, 2011), two were supported by published 
literature reviews (National Care Forum, , 2013a, Szczepura et al., 2008) 
A charter was also published by a patient group specifically describing best 
practice for swallowing and medicines (Smithard et al., 2019; The Patients 
Association, 2018; Wright et al., 2018).

Improvements to person-centered care were recommended in eight docu-
ments (Care Commission, Mental Welfare Commissoion for Scotland, 2009; 
National Care Forum, 2013a; National Institute for Health and Care 
Excellence, 2014, 2015; Smithard et al., 2019; The Health Foundation, 
2011; The Patients Association, 2018; Wright et al., 2018). Areas for 
improvement included ensuring legal and best practice guidance were fol-
lowed prior to administering medicines covertly (Care Commission, Mental 
Welfare Commissoion for Scotland, 2009; Care Quality Commission, 2019; 
National Institute for Health and Care Excellence, 2014, 2015), which may 
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require independent advocates (The Health Foundation, 2011). Where resi-
dents have capacity, self-administration of medicines should be encouraged 
where appropriate (National Institute for Health and Care Excellence, 2014, 
2015). Care planning should be person-centered (Care Commission, Mental 
Welfare Commissoion for Scotland, 2009; Care Inspectorate, 2012; Care 
Quality Commission, 2019; National Institute for Health and Care 
Excellence, 2014, 2015; The Health Foundation, 2011). Two charters were 
published, one concerning residents and their medicines (National Care 
Forum, 2013a, National Care Forum, 2013b) the other concerning residents, 
their medicines, and swallowing difficulties (Smithard et al., 2019; The 
Patients Association, 2018; Wright et al., 2018).

Six documents explored communication (Care Commission, Mental 
Welfare Commissoion for Scotland, 2009; Care Inspectorate, 2012; Care 
Quality Commission, 2019; Commission for Social Care Inspection, 2006; 
National Institute for Health and Care Excellence, 2014, 2015; The Health 
Foundation, 2011). Of these, four documents highlighted scope for improve-
ment due to incomplete, duplicate, or inaccurate care home records (Care 
Commission, Mental Welfare Commissoion for Scotland, 2009; Care 
Inspectorate, 2012; Care Quality Commission, 2019; Commission for Social 
Care Inspection, 2006), and one recommended improvement in the informa-
tion provided by prescribers to care homes about the prescribed medicines 
(National Institute for Health and Care Excellence, 2014, 2015). 
Communication between care home staff on a daily basis was also highlighted 
as an area for improvement (The Health Foundation, 2011).

Six documents explored delivery of care, four reports from UK arm’s length 
government bodies (Care Commission, Mental Welfare Commissoion for 
Scotland, 2009; Care Inspectorate, 2012; Care Quality Commission, 2019; 
Commission for Social Care Inspection, 2006) and two documents from 
thinktanks and trade groups (National Care Forum, , 2013a, The Health 
Foundation, 2011). Recommendations to improve the delivery of care 
included improvements to medicines administration (Care Commission, 
Mental Welfare Commissoion for Scotland, 2009; Care Inspectorate, 2012; 
Care Quality Commission, 2019; Commission for Social Care Inspection, 
2006; The Health Foundation, 2011), medicines security, and systems to 
support residents should they become unwell (National Care Forum, , 
2013a). Recommended improvements to medicines administration included 
aligning the medicine administration times around critical and time-sensitive 
medicines (Care Inspectorate, 2012; The Health Foundation, 2011), investigat-
ing and reducing missed doses (Care Quality Commission, 2019). Improving 
medicine security related to preventing medicine trolleys being left open and 
unattended and the ensuring the safe storage of prescribed thickeners for 
drinks and liquid medicines (Care Quality Commission, 2019). Increased 
support for residents who became unwell included processes to safely 
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administer homely remedies for the treatment of self-limiting conditions and 
the identification, management, and escalation of a deteriorating resident 
(National Care Forum, , 2013a).

Gaps in staff development were highlighted in five documents (Care Quality 
Commission, 2019; Commission for Social Care Inspection, 2006; Szczepura 
et al., 2008; The AHSN Network, 2020; The Health Foundation, 2011). Two of 
the documents highlighted the specific areas for staff development. These 
concerned change management (Szczepura et al., 2008) and quality improve-
ment and safety cultures (The AHSN Network, 2020).

Recommendations about of transfer of care were made in five documents 
(Care Quality Commission, 2019; Joseph Rowntree Foundation, 2008; 
National Institute for Health and Care Excellence, 2014, 2015; Szczepura 
et al., 2008; The Health Foundation, 2011). Three documents raised concerns 
about the completeness of information shared between organizations when 
people’s care was transferred (Care Quality Commission, 2019; National 
Institute for Health and Care Excellence, 2014, 2015; The Health 
Foundation, 2011). Further two papers highlighted research was available 
about transfer of care from hospital to care homes; research was lacking 
concerning transfer of care between care homes (Joseph Rowntree 
Foundation, 2008; Szczepura et al., 2008).

CQC recommended that commissioner contracts should be clear about the 
oversight of medicines (Care Quality Commission, 2019). Digitalization of 
care home was recommended by the Academic Health Science Networks (The 
AHSN Network, 2020). Whilst the Health Foundation highlighted the need for 
adequate staffing levels (The Health Foundation, 2011).

Evaluation of change

Four papers (Care Inspectorate, 2020; Cheng et al., 2019; Lang et al., 2017; 
Marshall, 2018) described the implementation of a change of practice and the 
impact the change had on the reported medicine error rate. Three papers 
expressed the median medicine error rate per resident (Care Inspectorate, 
2020; Cheng et al., 2019; Marshall, 2018), whilst a fourth expressed the mean 
medicine intervention rate per resident and per medicine (Lang et al., 2017). 
Improving communication were described in two papers (Care Inspectorate, 
2020; Marshall, 2018). Both papers reported the benefits of removing discon-
tinued and duplicate medicines from the medicine administration records. 
One paper also reported the benefits of a daily communication sheet, improv-
ing “when required” protocols within care plans and twice daily checks of the 
topical medicine administration records (Care Inspectorate, 2020). All of these 
changes led to a reduction in the number of reported incidents involving 
medicines reported in the paper by means of graphs.
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Two papers described how staff development impacted on medicine-related 
incidents (Care Inspectorate, 2020; Cheng et al., 2019). One paper reported 
that staff development reduced medicines incident rates (Care Inspectorate, 
2020). Whilst the other paper reported that the number of potential incidents 
involving medicines prevented by an electronic medicines administration 
system were not significantly different between care workers who had received 
additional training and nursing staff (Cheng et al., 2019).

The use of regular agency staff was reported by one paper to reduce the 
number of medicine-related incidents (Care Inspectorate, 2020). Whilst 
another paper demonstrated the frequency of pharmacist interventions 
made by a step-down clinic following the discharge of hospital patients back 
to their care home that many not have been identified had the resident not 
attended the clinic (Lang et al., 2017).

Critical appraisal of the evidence

Three CASP checklists (Critical Appraisal Skills Programme, , 2018) were used 
to assess the quality of the included documents. these were for cohort and 
qualitative studies and systematic reviews. The questions asked within the 
checklists were answered: yes, partial or no. The checklist answers have been 
summarized in Table 4.

All the identified papers addressed a clearly focussed issue, and the results 
could be applied to the local population. Further four documents, two using 
the cohort and two using the review checklists, were assessed as containing 
sufficient relevant information that all the CASP checklist questions were 
answered as “yes” (Alldred et al., 2010; Gilmartin-Thomas et al., 2017; 
Gunnell et al., 2020; National Institute for Health and Care Excellence, 2014, 
2015). Seventeen documents, six using the cohort checklist, two using the 
qualitative checklist and nine using the review checklist were assessed as either 
“partial” or “yes” for containing sufficient relevant information for all the 
CASP checklist questions (Akhtar et al., 2015; Alldred et al., 2008, 2011; 
Barber et al., 2009; Care Commission, Mental Welfare Commissoion for 
Scotland, 2009; Care Inspectorate, 2012, 2020; Care Quality Commission, 
2019; Commission for Social Care Inspection, 2006; Lim et al., 2016; 
Marshall, 2018; National Care Forum, 2013; Rivers et al., 2014; Smithard 
et al., 2019; Szczepura et al., 2008; The AHSN Network, 2020; The Health 
Foundation, 2011; The Patients Association, 2018; Wright et al., 2018). The 
remaining 11 documents were assessed as lacking sufficient relevant informa-
tion requiring a “no” answer to one or more questions (Al-Hamadania et al., 
2016; Alldred et al., 2015; Cheng et al., 2019; Joseph Rowntree Foundation, 
2008; Lang et al., 2017; Patel & Donyai, 2013; Sach et al., 2015; Santos Serrano 
et al., 2016; Swift, 2018; Szczepura et al., 2011; Wild et al., 2011).
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Limitations identified by the cohort CASP analysis tool resulting in 
documents being classified as “partial” were associated with questions 
concerning the identification and minimization of confounding factors 
such as assuming the accuracy of the MAR and descriptions of service 
development programs within the cohort studies (Alldred et al., 2015, 2008, 
2011; Barber et al., 2009; Care Inspectorate, 2020; Marshall, 2018; Santos 
Serrano et al., 2016; Swift, 2018). The qualitative CASP analysis tool 
identified that most documents were classified a “partial” for the question 
concerning whether the data analysis was sufficiently rigorous (Akhtar 
et al., 2015; Lim et al., 2016). The application of the CASP systematic 
analysis tool to documents making recommendations highlighted that 
nine of the 12 documents only partially considered “are the benefits 
worth the harms and costs?” (Care Commission, Mental Welfare 
Commissoion for Scotland, 2009; Care Quality Commission, 2019; 
Commission for Social Care Inspection, 2006; Joseph Rowntree 
Foundation, 2008; National Care Forum, , 2013a; Smithard et al., 2019; 
Szczepura et al., 2008; The AHSN Network, 2020; The Health Foundation, 
2011; The Patients Association, 2018; Wright et al., 2018).

Limitations identified by the cohort CASP analysis tool sufficient to result in 
an “no” response to a question were associated with the minimization of 
confounding factors within the cohort studies (Al-Hamadania et al., 2016; 
Cheng et al., 2019; Lang et al., 2017; Sach et al., 2015; Szczepura et al., 2011; 
Wild et al., 2011), cohort recruitment (Alldred et al., 2015; Lang et al., 2017; 
Patel & Donyai, 2013; Swift, 2018) and the study results fit with other evidence 
(Santos Serrano et al., 2016; Szczepura et al., 2011).

Discussion

The average medicines incident rates reported in 2008 by Alldred et al. (2008) and 
2009 by Barber et al. (2009) was 8.4% per administered dose. A later study 
conducted by Gilmartin-Thomas et al. (2017) showed a reduction (7.1%). 
Szczepura et al. (2011) reported a 1.2% of averted administration errors and in 
2016 Al-Hamadania et al. (2016) reported 8% from a retrospective record analysis. 
Santos Serrano et al. in 2016 reported 36.7%, whilst investigating the impact of 
dysphagia. Due to differences in study design, these five medicine incident rates 
were difficult to compare. However, they demonstrated the wide range in reported 
results.

The impact of the presentation of the medicines was examined as a subgroup 
analysis Alldred et al. (2011) of a larger study Alldred et al. (2008) and through 
a double-armed observational study Gilmartin-Thomas et al. (2017). Both studies 
concluded that the use of MCAs compared to medicines in their original packs 
reduced the observed medicine incident rate within care homes. However, not all 
medicines can be supplied via MCAs, for example, liquids, patches, inhalers, and 
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eye drops. Therefore, services using MCAs for tablets and capsules must admin-
ister other medicines from original packs. The analysis of the results published by 
Gilmartin-Thomas et al. (2017) showed an increase in the medicine error rate 
from 8.1% when administering only from original packs to 13.2% when admin-
istering medicines from original packs when the services had original packs as 
well as MCAs for regular tablets and capsules. The cause of this difference was 
unclear but contributing factors could be dual systems or a higher medicine 
incident rate attributable to liquid (12.2%), inhaler (50%) and others (39.3%) 
non-tablet original pack medicines as reported by Alldred et al. (2011).

The regulators (Alldred et al., 2010; Care Quality Commission, 2019; 
Commission for Social Care Inspection, 2006) reported poor consistency of 
allergy information between the records. The regulators looked at the different 
records within the care home, while Alldred et al. compared care home records 
to those of the GP.

Patel and Donyai (2013) concluded that whilst advice on medicine waste 
and policies was provided to care homes, advice on medicine errors, adverse 
drug reactions and audit were not provided. Another survey Alldred et al. 
(2015) identified that whilst the majority of care homes use MCAs and 
MARs, systems were not in place to re-introduce them on discharge from 
hospital.

A consistent limitation of these papers and regulators’ reports describing 
medicine-related incidents rates was the assumption that the MAR accurately 
reflected the medicines administered to the resident. For example, omitted 
doses, due to the non-availability of the MAR and the medicine would not 
have been identified as a medicine-related incident. Therefore, the reported 
rates of medicine incidents were potentially underestimated.

Three studies (Alldred et al., 2008; Lim et al., 2016; Patel & Donyai, 2013), 
four service development programs (Care Inspectorate, 2020; Cheng et al., 
2019; Lang et al., 2017; Marshall, 2018) and 11 gray documents (Care 
Commission, Mental Welfare Commissoion for Scotland, 2009; Care 
Inspectorate, 2012; Care Quality Commission, 2019; Commission for Social 
Care Inspection, 2006, Joseph Rowntree Foundation, 2008; National Care 
Forum, 2013; National Institute for Health and Care Excellence, 2014, 2015; 
Smithard et al., 2019; Szczepura et al., 2008; The AHSN Network, 2020; The 
Health Foundation, 2011; The Patients Association, 2018; Wright et al., 2018) 
described how different aspects of medicine optimization could be improved. 
However, only the four service development programs implemented a change 
and assessed the outcome (Care Inspectorate, 2020; Cheng et al., 2019; Lang 
et al., 2017; Marshall, 2018). In 2019, an observational study showed no 
significant differences between the number of potential medicine-related inci-
dents stopped by an e-MAR made by care workers and nurses (Cheng et al., 
2019). One study (Lang et al., 2017) quantified the interventions undertaken by 
pharmacists supporting complex discharges to care homes, an average of 2.8 
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medicine interventions per patient transfer demonstrated a reduction in poten-
tial harm to the person. A service development paper in 2018 demonstrated 
duplicate entries and discontinued medicines remaining on MAR charts con-
tributed reduction in reported medicine error rates (Marshall, 2018). This paper 
described using quality improvement methodology, identified, and implemen-
ted single changes within the service and the impact of the change was 
monitored through the ongoing reporting and recording of the rate of incidents 
involving medicines. A further paper (Care Inspectorate, 2020) published in 
2020 demonstrated how the learning from the earlier study by Marshall (2018) 
could be scaled up across 10 care homes. The later papers showed that 
a reduction in the recording of incidents involving medicines could be achieved 
across more than one service through the application of a general quality 
improvement program and service-specific changes to practice.

Critical appraisal of the evidence

Critical appraisal of the evidence using the CASP checklists provided 
a framework to assess the resilience of gray literature to academic review, 
through the application of an evidence-based checklist across all the identified 
papers (Table 4). The checklist highlighted that all the papers addressed 
a clearly focussed issue, and the results could be applied to the local popula-
tion. An area of weakness across the documents concerned the potential for 
bias through the identification of participant groups. Whilst a weakness of 
these studies, this should not be unexpected as the conversion rate for 
approached care homes to participate in research was calculated by Ellwood 
et al. as 5.3%, even with a targeted approach via “research-ready care homes” 
(Ellwood et al., 2018). A further weakness identified through the CASP 
analysis was “are the benefits worth the harms and costs?” associated with 
papers making recommendations, largely due to the anticipated reduction in 
harm, not being quantified in severity or monetary terms, nor the investment 
required to deliver the reduction in harm.

Implications for policy and research

These findings highlight the UK-specific published evidence relating to med-
icines-related incident rates, identified causes of medicine incidents in care 
homes and the variation in published incident rates. There was a lack of 
published research or service development programs describing how changes 
identified in the papers proposed in the identified papers to medicine trolleys 
and other equipment, use of technology, and or operational processes affect 
the incidence of harm from medicine-related incidents to people living in care 
homes. Furthermore, the lack of a standardized tool for assessing or compar-
ing one process with another within the care homes setting was identified.
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Strengths and limitations

To the best of our knowledge, this is the first scoping review focussing on 
medicine incident rates in UK care homes. The major limitation of this 
research is the limited number of studies included. Also, the gray literature 
search identified that most clinical commissioning groups have their own 
audit tools. However, they were excluded, as not all were publicly available. 
The literature search also excluded non-UK studies, even if these could have 
been relevant and informed our findings.
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Conclusion

This scoping review highlighted several findings. The first was that different 
average medicine incident rates per administered dose were described in the 
published literature, ranging between 1.2% and 38%, with three studies describ-
ing a rate of around 8%. The second was that medicine incident rates increased 
with formulations that were not tablets or capsules within a range of 12% to 
50% depending on the formulation. Due to differences in the study designs, the 
average medicine incident rate was not calculated across the studies. The third 
result was informed by three studies evaluating the effectiveness of different 
inventions to reduce the rate of incidents involving medicines. Two evaluated 
improvements to the care home records and improved communication within 
care homes, the other introduced medicine review for people with complex 
medicines discharged from hospitals to care homes. The results suggest the 
need to conduct further studies to clarify and improve our understanding of 
medicine incident rates in care homes. Finally, the results of this review high-
light the need to develop, test, validate, and standardize a more robust approach 
and tool for assessing the effectiveness of systems and processes to minimize 
harm from medicines in care homes in the UK.
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or medicinal products” OR prescribing). Abstract (ab), Key words (kw), Title (ti) fields

719,418
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58,240
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4 (1 AND 2 AND 3) 932
5 (1 AND 2 AND 3) [Human] 874
6 (1 AND 2 AND 3) [Human] [DT FROM 2006] 788
7 (audit OR learning OR improvement OR evaluation OR “quality of healthcare” OR “quality 

of social care” OR “health care quality” OR “clinical audit” OR “medical audit” OR 
“quality assurance”) ab,kw,ti

3,026,910

8 (1 and 2 and 8) 1260
9 (1 AND 2 AND 8) [Human] 1177
10 (1 AND 2 AND 8) [Human] [DT FROM 2006] 992
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