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Abstract
Purpose To review the international literature related to high-risk medication (HRM) in community care, in order to (1) define a
definition of HRM and (2) list the medication that is considered HRM in community care.
Methods Scoping review: Five databases were systematically searched (MEDLINE, Scopus, CINAHL, Web Of Science, and
Cochrane) and extendedwith a hand search of cited references. Two researchers reviewed the papers independently. All extracted
definitions and lists of HRMwere subjected to a self-developed quality appraisal. Data were extracted, analysed and summarised
in tables. Critical attributes were extracted in order to analyse the definitions.
Results Of the 109 papers retrieved, 36 met the inclusion criteria and were included in this review. Definitions for HRM in
community care were used inconsistently among the papers, and various recurrent attributes of the concept HRM were used.
Taking the recurrent attributes and the quality score of the definitions into account, the following definition could be derived:
“High-risk medication are medications with an increased risk of significant harm to the patient. The consequences of this harm
can be more serious than those with other medications”. A total of 66 specific medications or categories were extracted from the
papers. Opioids, insulin, warfarin, heparin, hypnotics and sedatives, chemotherapeutic agents (excluding hormonal agents),
methotrexate and hypoglycaemic agents were the most common reported HRM in community care.
Conclusion The existing literature pertaining to HRM in community care was examined. The definitions and medicines reported
as HRM in the literature are used inconsistently. We suggested a definition for more consistent use in future research and policy.
Future research is needed to determine more precisely which definitions should be considered for HRM in community care.
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Introduction

A documented and coordinated approach to safely manage
high-risk medication (HRM) is an essential standard to be
implied in order to obtain a label of accreditation and to im-
prove patient safety [1]. Being pressured by a general accred-
itation trend and the need for standards of care, many
community-based organisations aim for a higher quality of
care as well [2]. One of the predetermined standards for orga-
nisations addresses all aspects of the medication management
process, aiming at the prevention of patient incidents involv-
ing medication [3]. Improving the safety of medication man-
agement requires a multifaceted approach [4, 5]. It has been
suggested that, while aiming to reduce the risk characteristic
of medication and improving medication safety, systems
should focus on drugs that pose an above average risk of harm
[6].

Drug-related problems and adverse drug events are a seri-
ous burden to the healthcare system. Studies show that 12 to
25% of patients experience adverse drug events after hospital
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discharge or when receiving home care, with the majority of
these events being preventable [7–11]. This harm, due to the
lack of patient safety in this setting, represents 50% of the
global healthcare harm burden [12, 13]. Faults in the medica-
tion management process should be addressed in order to im-
prove the care and its safety, and safely managing medication
throughout the entire medication process is vital to ensure
positive patient outcomes, reach patient safety goals and de-
crease healthcare costs.

HRM should be identified through medication error data,
literature and organisational policies, instead of hastily
drafting a list which does not rely on evidence [14]. In addi-
tion, each HRM or class should be evaluated, and procedures
to improve safe use, such as the use of visible warning labels
or providing training, should be identified, in order to set up an
action plan [15].

When devising a HRM policy and working out specific
guidelines for healthcare professionals in the community care,
consensus is needed on what is considered HRM in this set-
ting. A first literature search taught us that there is a variety of
HRM lists and definitions for the concept and that clarity is
needed in this matter. The terminology is complex as many
terms are used interchangeably, and no precise definition of
HRM for the community care has been given. This topic needs
researching to create awareness and clarity for healthcare pro-
viders and the sake of patients’ safety. As a first step in devel-
oping a HRM policy in community care, the primary objective
of this study was to examine and map the existing literature
related to HRM in community care and more specifically to:

1) Define a definition of HRM in community care.
2) List the medication that is considered HRM in communi-

ty care.

Method

A scoping review methodology was used in this study
[16–18]. This methodology aims to map key concepts under-
pinning a research area and is used in areas that have not been
reviewed comprehensively before, perfectly fitting our re-
search purpose. The methodological enhancement proposed
by Daudt et al. was used [19]. The review is reported accord-
ing to the Preferred Reporting Items for Systematic reviews
and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) [20].

Search methods and study selection

Relevant scientific literature was searched in 5 electronic da-
tabases: MEDLINE (PubMed), Scopus, Cumulative Index to
Nursing and Allied Health Literature (CINAHL:

EBSCOhost), Web Of Science, and Cochrane between
January 2018 and April 2018 (ID). A biomedical information
specialist was consulted for developing the search strategy.
The initial search strategy was developed for MEDLINE and
adapted for the other databases. A mix of Medical Subject
Headings (MeSH-terms) and free text terms of the following
key concepts was used for the search strategy: “high-risk med-
ication, home care services, primary health care, community
health nurses” (see Supplement 1). No distinction was made
between the use of “high-alert medication” or “high-risk med-
ication”, as these terms are used interchangeably.

Papers were first screened for title and abstract, and by in-
depth reading (ID and TD) of the full texts, it was ensured that
all papers focused on the primary objective of this review.
Afterwards, the reference lists of the included papers were
manually searched to identify additional relevant papers
(ID). The entire study selection was checked by the last author
(TD). The selection process and results are reported in a flow
diagram according to the PRISMA reporting guidelines (see
Fig. 1) [20].

Inclusion and exclusion criteria

We included papers from inception to end of April 2018. This
scoping review considered all original studies that provided a
clear description, definition and/or list of HRM specifically
for the community care setting. To prevent loss of informa-
tion, papers with multiple relevant settings as target popula-
tion were also included. For example, studies about hospital
discharges, but with HRM use and follow-up period at home,
were included. Publications focusing exclusively onHRM use
in intramural settings and studies about the increased risk of
medication use in specific populations or settings were ex-
cluded, i.e. neonatal, obstetrics and gynaecology or paediatric
populations, non-therapeutic or non-medical drug consump-
tion or abuse, PWUD (“people who use drugs”) and
genomically high-risk drugs.

In accordance with the scoping review methodology, no
limitation of papers was made based on study type. The search
was limited to published and peer-reviewed papers with a
qualitative or quantitative design, and did not extend to expert
opinions, conference abstracts and reports and papers from
organisations [18]. No specific inclusion criteria were im-
posed for data collection method, language or publication
date. Papers in foreign languages were reviewed by interna-
tional colleagues to ensure a correct interpretation of the
papers.

Data extraction

Data was extracted from each study (ID) using a unified self-
developed matrix. General characteristics of all included stud-
ies were recorded in descriptive tables. For each paper, the
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HRM definition was extracted, as well as the list of HRM that
was used by the author and a reference or source, if this was
provided. Considering the aim of our review, study method-
ology and results were not extracted from the papers. This data
was considered irrelevant to the definitions and lists of HRM
provided in the papers. Unclarities and inconsistencies were
discussed (ID and TD). Relevant characteristics of the papers
are presented in Table 1.

Quality appraisal

In line with the used methodology of scoping reviews, no
methodological quality appraisal was performed [18]. The
intention of this study was to identify and analyse the defini-
tions of HRM used in literature and describe which medica-
tion was referred to as HRM. No primary study results of the
included papers were used. When examining and assessing
the papers, the quality of how authors defined HRM was con-
sidered. A literature search did not result in a validated ap-
praisal tool for the quality of definitions. The team therefore
designed an appraisal tool. Authors either constructed a new
definition of HRM, or referred to an existing definition.
Quality indicators evaluated the extent to which a definition
was constructed using scientifically sound methods, and the
quality of the scientific source referred to. The criteria and the
ratings are visualised in Box 1.

The “conceptual” quality appraisal based on this rating tool
allowed us to thematically examine and assess the definitions
used for HRM.

Box 1 Paper appraisal

Score 5: A definition of the concept HRM is developed in the paper. The
authors conducted a study about HRM with the purpose to define the
concept of HRM and additionally proposed a list of HRM. This paper
is considered a key source paper.

Score 4: Both a definition and a list of HRM are reported in the paper, and
a reference to a source has been made.
A. A reference to at least one key source (= source with rating 5) is
made. Other sources may or may not have been used. (Score 4A)
B. A reference to any other source is made, and that source is not a
key source. (Score 4B)

Score 3: Only a list of HRM is reported in the paper, and a reference to a
source has been made. No definition of the concept HRM is reported in
the paper.
A. A reference to at least one key source (= source with rating 5) is
made. Other sources may or may not have been used. (Score 3A)
B. A reference to any other source is made, and that source is not a
key source. (Score 3B)

Score 2: Both a definition and a list of HRM are reported in the paper, and
no reference to a source is made. (Score 2)

Score 1: Only a list of HRM is reported in the paper, and no reference to a
source has been made. No definition of the concept HRM is reported in
the paper. (Score 1)

No score: The author referred to a paper in which another concept than
HRM was defined.

Data analysis

In order to analyse the evidence and come to the best
overall definition, definitions of high quality (level 4 or
higher) were selected and recurrent attributes were

Fig. 1 PRISMA flow diagram of
selected studies (102)
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Table 1 Description of papers (in chronological order, then alphabetical for the author’s name)

No.
paper

First author Year Country Setting Healthcare
professionals
in the study

Definition of HRM, as
used by the author

Source or method of
definition

1 Homsted 2017 Maine, USA Community care • Care
management
social
worker

• Nurse
practitioner

• Pain specialist
• Pharmacists
• Physician
• Psychiatrist

NP NP

2 Hu 2017 Ontario, Canada Academic family
health team

• Family
physician

NP • Beers Criteria [21]
• ARS [22]

3 MacCallum 2017 Ontario, Canada Community care • Community
pharmacists

NP NP

4 Robb 2017 Northern Ireland Community care • District
nurses

A medicine that has
the highest risk of
causing patient injury
when misused.

• Institute for Safe
Medication Practices
(ISMP) [23]

• UK National Patient
Safety Agency [24]

5 Elliott 2016 Melbourne, Australia Community care • Community
nurses

Medicines associated
with heightened
risk of an adverse
medication event if
taken or administered
incorrectly.

ISMP [25]

6 Freyer 2016 Baden-Württemberg,
Germany

Hospital (discharge) • Pharmacists Active substances or
active ingredient
groups with a
particularly high
potential for adverse
drug effects.

Literature [26]

7 Kouladjian 2016 Australia Community care,
general
practitioners,
hospital

• Pharmacists
• GP
• Specialists

The use of the
medications has
been associated with
adverse events (AEs)
such as falls, frailty,
hospitalisation and
poor physical
function in older
adults.

• Literature [27]
• Drug Burden Index

(DBI) [28]

8 Phatak 2016 Illinois, USA Hospital (discharge) • Pharmacists NP NP

9 Takahashi 2016 Minnesota, USA Primary care NP NP NP

10 Toivo 2016 Finland Community care • Community
pharmacists

Medication causing
potential DDIs
(drug-drug
interactions), which
have shown to be a
significant cause for
adverse drug events
(ADEs).

Drug-drug interactions
according to the
FASS classification
(class C and D cause
clinically significant
potential DDI) [29]

11 Ble 2015 UK Primary care • GP We defined HRM
using the 2012
Beers’ criteria, a list
of 53 medications or
medication classes
potentially harmful
in the older population.
We focused on the 34
drugs or drug classes

Beers Criteria adapted
for the UK [21]
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Table 1 (continued)

No.
paper

First author Year Country Setting Healthcare
professionals
in the study

Definition of HRM, as
used by the author

Source or method of
definition

defined as “drugs to
avoid in older adults”.

12 Gilmore 2015 Baltimore, USA Hospital, inpatient
and outpatient
(post-discharge
follow-up)

• Inpatient and
outpatient
pharmacy
teams

NP • Literature [30]
• Common knowledge

13 McCarthy 2015 USA Hospital (discharge) NP NP Expert opinion
(majority of
prescriptions in own
organisation)

14 Rushworth 2015 Scotland Primary care NP NP NP

15 Pugh 2014 USA Hospital
(readmission)

NP The HEDIS HRME
measure included
some, but not all
of the drugs included
on the Beers Criteria,
retaining only those
for which there was
consensus that (1) they
should be avoided and (2)
outcomes were
considered high severity.

HEDIS High-Risk
Medication in the
Elderly (HRME)
drugs [31]

16 Saedder 2014 NP All (hospital,
nursing home,
home care)

NP Drugs that actually
cause serious MEs

• Screening Tool of
Older Person’s
Prescriptions
(STOPP) [32]

• Beers [33]
• Inappropriate

Prescribing in the
Elderly Tool (IPET)
[34]

17 Taha 2014 USA Hospital
(readmission)

NP NP NP

18 Iniesta-Navalon 2013 Spain Hospital
(admission)

NP HRM have a
heightened risk due
to the seriousness
of the errors that
these type of drugs
enhold, and where
the implementation
of procedures for its
management during
hospitalisation is
strongly recommended.

ISMP [35]

19 Martin 2013 USA Hospital (discharge) • Pharmacists High-risk medications
were defined as those
whose unintentional
omission from
discharge documents
could give rise to
significant harm (and
with little warning)
during the interval
between a patient’s
discharge and his or
her first post-discharge
physician
visit.

NP

20 Broadhurst 2012 Canada Home care NP ISMP [36]
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Table 1 (continued)

No.
paper

First author Year Country Setting Healthcare
professionals
in the study

Definition of HRM, as
used by the author

Source or method of
definition

• (Infusion)
Nurses

21 Cohen 2012 USA Community care • Pharmacists High-alert medications
carry a major risk of
causing serious injuries or
death to patients if
misused. Errors with these
drugs are not necessarily
more common, but the
consequences are
devastating.

• ISMP National
Medication Errors
Reporting Program
[37]

• Pennsylvania Patient
Safety Reporting
System [38]

• Food and Drug
Administration
MedWatch database
[39]

• Databases from
participating
pharmacies

• Community pharmacy
survey data [40]

• Public litigation data
[41]

• Literature review

22 Dreischulte 2012 UK Primary care • GP
• Pharmacists

Drugs that have been
shown to either commonly
cause harm and/or cause
severe harm in primary
care.

NP

23 Foust 2012 USA Hospital (discharge) NP Medications were
identified as “high risk” if
they fell within one of the
six medication
classifications associated
with a majority (87%) of
post-hospital ADEs

Literature [42]

24 Gaunt 2012 NP Community care NP High-alert medications
carry a significant
risk of causing serious
injury or death to patients
when they are used in
error. Although mistakes
may or may not be more
common with these drugs,
the consequences
of an error are clearly
more devastating to
patients.

ISMP [25]

25 Stafford 2012 Australia Hospital (discharge),
primary care

• GP
• GP practice

managers
•

Haematolo-
gists

• Nurses
• Stroke

physician
• Community

and hospital
pharmacists

• Patients

Warfarin is recognised
as a high-risk
medication for adverse
events, and the risks are
particularly heightened in
the period immediately
following a patient’s dis-
charge from hospital.

NP

26 Guthrie 2011 Scotland Primary care • GP We defined a new set of
indicators of hazardous

Literature [43]
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Table 1 (continued)

No.
paper

First author Year Country Setting Healthcare
professionals
in the study

Definition of HRM, as
used by the author

Source or method of
definition

prescribing for drugs
prescribed in situations
identified as clearly high
risk in national safety
alerts and commonly
implicated in serious harm,
as measured by emergency
hospital admission due to
an adverse drug event.

27 Stafford 2011 Australia Hospital (discharge) • Community
pharmacists

NP NP

28 Blalock 2010 North Carolina, USA Community care NP Medications that have been
associated with an
increased risk of falling

Literature [44]

29 Unroe 2010 North Carolina, USA Hospital (discharge) • Pharmacists The medications have a
higher risk of patient harm,
a higher risk of
subtherapeutic and
supratherapeutic drug
concentrations, or both.

• ISMP [45]
• North Carolina

Narrow Therapeutic
Index (NTI) list [46]

30 Jones 2009 Alberta, Canada Hospital-community • Pharmacists Warfarin has been identified
in hospitals as a high-alert
medication, as errors in
dosage or administration
can have severe conse-
quences.

ISMP [36]

31 Ferreri 2008 Carolina, USA Community care • Pharmacists NP Literature [47–50]

32 Leonard 2008 USA Hospital (discharge) • Pharmacists NP NP

33 Fenton 2006 Washington, USA Primary care • GP NP NP

34 Metlay 2005 Pennsylvania, USA Community care • Pharmacists Narrow therapeutic windows
resulting in above-average
risk of serious adverse
events

NP

35 Counsell 2000 Ohio, USA Community care NP NP Beers Criteria [51]

36 Coleman 1999 Seattle, USA Primary care • Primary care
physician

Those medications for which
there is empirical evidence
regarding the potential to
threaten functional status
in older adults. The main
adverse effects targeted
were confusion, sedation,
mental status changes and
predisposition to inducing
orthostatic hypotension.
By referring to these
medications as high-risk,
we did not mean to imply
that there would be no
acceptable indication for
these medications. Rather,
we attempted to account
for the cumulative effect of
risk incurred by repeated
prescribing of medications
that are associated with a
significant risk for adverse
outcomes in older adults.

• Literature [52, 53]
• Discussions with

national experts
• Knowledge of the

pharmacologic
effects in older
patients (e.g. longer
half-life)

NP, not provided; GP general practitioner
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extracted. Based on the level of supporting evidence and
recurrent attributes, we were able to draw up a definition.
This is shown in Supplement 3.

All medications considered HRM by the authors from pa-
pers with a quality score of level 3 or higher, were listed. The
frequency of inclusion in the list was calculated, creating a list
of medications often to seldom considered as HRM in papers
with a high-quality definition. This is shown in Table 2.

Results

The search yielded 109 citations and one additional paper was
identified from reference lists. After removing duplicates, 79
potentially relevant references were screened for title and ab-
stract. Of these, 22 were removed: 11 papers focused on HRM
in another setting, 8 papers reported about persons who used
drugs and 3 papers did not report about HRM. In total, 57
papers met criteria for full paper review. After reading the full
text, another 21 papers were excluded: 4 papers focused on
HRM in another setting, 2 were not available and 12 papers
did not report about HRM. From the initial 110 papers, 36
were included in the study.

Study characteristics

Table 1 presents the characteristics of all 36 papers included in
this review. Publication years ranged from 1999 to 2017. Data
reported on international studies undertaken in the USA [44,
54–70], Canada [71–74], Northern Ireland [75], Australia
[76–79], Germany [80], Finland [81], the UK [82, 83],
Scotland [84, 85] and Spain [86]. In two papers, no country
was mentioned [26, 87].

The definitions and lists of HRM in the papers were pre-
sented from a focus on different healthcare professionals:
pharmacists (n = 16), general practitioners (n = 9) and physi-
cians, specialists (n = 7) and nurses (n = 5).

Quality of papers

In 10 papers, authors referred to or relied on another concept than
HRM, such as a definition of medication that should be avoided
[59, 82] or drug-drug interactions [81]. As there was no clear
definition of HRM, these papers were scored as level 0 and not
further considered for analysis [26, 57, 59, 69–71, 80–82, 85].
Another 9 papers merely provided a list of HRM without a
reference (level 1) [54–56, 60, 66, 67, 72, 79, 84], and 4 papers
provided both a list and definition of HRM, again without a
reference or supporting evidence (level 2) [61, 68, 78, 83].

The 13 remaining papers all provided or relied on a refer-
ence for the HRM list and/or definition. Of these, 3 provided a
list of HRM but no definition (level 3) [44, 58, 73]. In the

remaining 10 papers, both a list of HRM and a definition of
HRM were provided (level 4) [62–65, 74–77, 86, 87]. No
paper in our review scored a level 5. The assessment for each
study can be found in Supplement 2.

Definitions of HRM

The lack of conceptual clarity necessitated an in-depth analy-
sis of the definitions used in the papers. We aimed to identify
and summarise attributes and characteristics related to the
concept HRM in those papers with a quality score of level 4
or higher. In each of the 10 papers, we found a different def-
inition for HRM. The sourcemost commonly referred to when
defining HRM in these 10 papers, was the Institute for Safe
Medication Practice [23, 25, 35–37, 45].

Although definitions for HRM were used inconsistently,
several recurrent attributes emerged when defining HRM.
These are shown in Supplement 3. The use of HRM in com-
munity care is mostly associated with a risk of certain events
[62, 64, 65, 75, 76, 86]. These events can take the form of
adverse (drug) events (A(D)Es) in general [63, 76], or more
specifically patient harm [65], patient injury [62, 75, 87], falls
[64, 77], frailty [77], hospitalisation [77], poor physical func-
tion [77] or even patient death [87]. Moreover, four authors
described the consequences of HRM use as serious [62, 74,
86, 87], while the other authors did not make this distinction in
severity.

When combining these attributes, HRM seem to imply a
certain increased risk of ADE. Taking the recurrent attributes
into consideration, we carefully define the following defini-
tion for HRM in community care: “HRM aremedications with
an increased risk of significant harm to the patient. The con-
sequences of this harm can be more serious than those with
other medications”.

Types of HRM

According to our exclusion criteria, papers about increased
risks of medication use for children, pregnancy or obstetrics
and gynaecology were discarded from the list [62, 63, 86].
When considering all 36 papers, a total of 209 specific med-
ications or categories were cited. When exclusively focusing
on those 13 papers that scored a level 3 or higher according to
our assessment tool, 66 specific medications or categories
were extracted from the articles with a median of 6 medica-
tions or categories reported per paper [range 1–43],
confirming the inconsistent use of the concept of HRM.

In these 13 papers, HRM was reported in an inconsistent
way. Only 8 of 66 HRM were mentioned in more than 4
papers, whereas the other 58 HRM were mentioned in 3 pa-
pers or less. The 8 most frequently reported medications or
categories in community care were opioids (n = 8), insulin
(n = 6), warfarin (n = 4), heparin (n = 4), hypnotics and
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sedatives (n = 4), chemotherapeutic agents (excluding hor-
monal agents ) (n = 4) , methot rexa te (n = 4) and
hypoglycaemic agents (n = 4). When dividing the list accord-
ing to the class of medications reported, 13 different classes
are reported. Drugs used for the cardiovascular or central ner-
vous system were most commonly listed as HRM. The list of
medications in literature that is considered HRM in commu-
nity care is shown in detail in Table 2. The medications in
Table 2 were classified by the research team, based on the
overall classification used in the papers.

Despite the clear inclusion criteria of the community care
setting during our search, several types of hospital-
administered medication, such as intravenous sedation agents
and anaesthetic agents, proved to be included in the list during
analysis of the HRM list. This indicates that some authors use
pre-established lists of medication without adapting them to
the reality of the community care setting, but use the list of
medication as such [62, 65, 86].

Discussion

In this review, we aimed to determine which definition can be
used uniformly for HRM in community care and which med-
ication can be considered HRM in community care. We
analysed the existing literature accordingly. Our findings are
that (1) no clear overall definition for this concept exists, al-
though several recurrent attributes were found, and (2) no
unique list of HRM for this setting was found. Authors pre-
dominantly draw on foreknowledge of medication that is
known to involve certain risks, or fragmentary literature, con-
sidering only one or several medications as HRM.

The amplitude of different definitions and attributes specif-
ic to HRM analysed in this review demonstrate that “high-risk
medication” is considered an attractive and superficial catch-
all and that clarification is needed.

The most common recurring attribute when definingHRM,
is the occurrence of injury or harm (ADEs) as a consequence
of HRM use. This harm can come from a medication error and
be preventable, occurring in any stage of the medication pro-
cess. On the other hand, the harm can be non-preventable and
occur unintended without a medication error at normal doses
and during normal use of the drug [88–90]. While analysing
the definitions for HRM in community care in our scoping
review, four authors mentioned that the risk of injury resulting
from HRM would only exist if the medication is misused or
used in error, hereby referring to preventable ADEs [74–76,
86]. It is estimated that between 12 and 25% of patients expe-
rience these ADEs when receiving home care or after hospital
discharge. A part of these events, more often the more serious
events, are indeed preventable [7–11]. However, earlier stud-
ies also estimated that in between 6 and 24% of hospitalised
patients non-preventable events were present [91–93]. It is

unclear whether HRM should be narrowed to medication with
a risk of preventable ADEs or also include non-preventable
ADEs.

HRM is mostly defined as medication with a heightened
risk of events, without a clear cut-off on the level of risk from
which medication is considered HRM. In none of the papers, a
clear and objective description of what a heightened risk
means, was found. On an individual level, it is impossible to
predict the probability of harm as this depends on patient-
specific criteria (e.g. comorbidity, polypharmacy) and is usu-
ally an individual estimate [94]. In general, data comparing
the risk of harm between medication is limited, making it
difficult to distinguish these higher and lower risks of medi-
cation and using a clear cut-off. We suggest the further use of
the term “heightened risk”when defining HRM in community
care. When analysing the medication associated most with
ADEs (both preventable and non-preventable), literature dem-
onstrates that these are mostly cardiovascular drugs, anti-in-
fectives, analgesics, CNS drugs, anticoagulants and opioids.
This data is similar to the list of HRM in community care
reported in our study [10, 42, 88, 95]. Additional research to
define medication-specific risks of ADEs in community care
is needed.

Some authors also mentioned the seriousness of the conse-
quences following HRM use, but linked these severe conse-
quences to misuse of HRM and made no measurable distinc-
tion between “normal” and “severe” consequences. As was
already stated, the use of HRM can potentially cause harm,
regardless of its correct or wrong use. With regard to the
amount of harm, Sakuma et al. demonstrated that several med-
ication classes (more specifically antibiotics and antitumoral
agents) are indeed associated with a higher rate of ADEs, but
that medication with a higher risk of events does not neces-
sarily induce more severe ADEs [96]. It would therefore be
reductive to claim that harm resulting from HRM use has
more severe consequences.

When analysing the sources and methods used by the au-
thors in the papers to define HRM (with a quality level of 4 or
higher), no less than 7 out of 10 authors referred to the Institute
of SafeMedication Practice as their source [62, 65, 74–76, 86,
87]. Our list and definition therefore coincide largely with
their data, but also takes other literature into account, specify-
ing the definition of HRM in our study and complementing
the list [63, 64, 77].

Even though there is some linguistic uncertainty whether
injuries due to HRM result from an error in the medication
process (preventable ADE) or from the use of medication
(ADR), one can expect that both types of harm can occur
during the use of HRM, and a definition should encompass
both. We propose using the term “harm” to cover both the
preventable and non-preventable ADEs in HRM use. Future
research should however focus on the prevalence of ADR in
community care patients to fill this gap. In addition, the
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heightened risk of the consequences is undeniable, but the
severity of harm is unclear. Therefore, derived from the rele-
vant papers in this review, we carefully define the following
definition for HRM in community care: “HRM in community
care are medications with an increased risk of significant harm
to the patient. The consequences of this harm can be more
serious than those with other medications.”

Evidence should be offered in a summarised way to
policymakers in order for it to be user-friendly [97]. In contrast
to papers that focus on merely one or a few medications, we
provide a complete list of medications that have been de-
scribed in literature as HRM in community care. Even though
this list of HRM can be considered vast and should be further
refined to exclude medication that is not administered in a
community setting, it can form the basis for researchers or
community-based organisations to further develop their
HRM-policy. After all, organisations are required to identify
organisation-specific risks and incidents and thus determine
which HRM will be addressed in their policy and clinical
practice, thereby reducing this proposed list [15, 98]. A peri-
odic evaluation of an organisation-specific list is also neces-
sary to continuously identify new areas of improvement in
medication management. Future research can also draw on
this exhaustive list and refine it for a specific group of
healthcare professionals, such as community care nurses or
for specific patient settings, such as community-dwelling
older adults.

Strengths and limitations

Our study has many important strengths. Firstly, the scoping
review methodology is based on earlier work of Arksey and
O’Malley’s six-stage framework. Later on, the method has
been updated by Levac and colleagues and a methodological
enhancement was proposed by Daudt et al. in 2013 [16, 17,
19]. Our scoping method has been enhanced in such a way
that it can provide a rigorous and transparent method for ex-
amining evidence on a topic or question in specific research
areas and thus allows the robust reporting of findings [16, 19,
99]. Secondly, very recently, the PRISMA guideline was also
extended for Scoping Reviews, providing the possibility of a
higher reporting quality. Our review gained methodological
rigour through the use of a robust methodological approach
according to previously cited guidelines and the guidance of
the PRISMA protocol [16, 19, 20, 99]. Finally, our scoping
reviewwas enhanced through a quality appraisal of the includ-
ed evidence, developed in the context of this study.

Certain limitations have to be acknowledged. It is possible
that this review did not identify all available and relevant
published or grey literature sources. A biomedical information
specialist supported the work, addressing this potential
limitation.

Many authors did not provide scientifically sound argu-
ments in defining and listing HRM. Starting from these pa-
pers, we developed a definition, aiming for a more clear and
consistent use of the concept in the future. However, some
critical attributes of the definition are vague, such as “a height-
ened risk” and “significant harm”, still allowing authors to
freely interpret these concepts.

Conclusion

In summary, we examined the existing literature pertaining to
HRM in community care. Despite the inconsistencies in the
definitions found in the relevant literature, the following def-
inition can be defined: “High-risk medication in community
care are medications with an increased risk of significant harm
to the patient. The consequences of this harm can be more
serious than those with other medications”. A comprehensive
list of 66medications is extracted from the literature and forms
the basis for the further development of healthcare organisa-
tions’ medication management policies. Future research, fo-
cused on refining this list, and possible interventions aimed at
HRM in a community setting, could improve medication care
and enhance the safety of patients in community care.

Acknowledgements The authors would like to thank the biomedical in-
formation specialist from University of Antwerp, Barbara Lejeune, for
helping with the development of the search strategy, dr Kristel Paque for
the critical review and Anja Thys for copy editing the paper.

Contributors Conceiving the study: ID, MC and TD
Data extraction: ID and TD
Synthesis of findings: ID and TD
Drafting manuscript: ID
Critical review and revision of manuscript: ID, MC, KDVand TD

Compliance with ethical standards

Competing interests The authors declare that they have no conflict of
interest.

Disclaimer The corresponding author attests that all listed authors meet
authorship criteria and that no others meeting the criteria have been
omitted.

References

1. Quality Improvement and Change Management Unit (2014) WA
high risk medication policy office of patient safety and clinical
quality. Perth

2. Viswanathan HN, Salmon JW (2000) Accrediting organizations
and quality improvement. Am J Manag Care 6:1117–1130

3. Commission on Safety A, in Health Care Q (2012) National Safety
and quality health service standards. Sydney

4. Avery AJ, Sheikh A, Hurwitz B et al (2002) Safer medicines man-
agement in primary care. Br J Gen Pract 52(Suppl):S17–S22

Eur J Clin Pharmacol



5. Wessell AM, Ornstein SM, Jenkins RG, Nemeth LS, Litvin CB,
Nietert PJ (2013) Medication safety in primary care practice. Am J
Med Qual 28:16–24. https://doi.org/10.1177/1062860612445070

6. Wilson T, Sheikh A (2002) Enhancing public safety in primary
care. BMJ 324:584–587

7. Gray SL, Mahoney JE, Blough DK (1999) Adverse drug events in
elderly patients receiving home health services following hospital
discharge. Ann Pharmacother 33:1147–1153. https://doi.org/10.
1345/aph.19036

8. Forster AJ, Clark HD, Menard A, Dupuis N, Chernish R, Chandok
N, Khan A, vanWalraven C (2004) Adverse events amongmedical
patients after discharge from hospital. CMAJ 170:345–349

9. Forster AJ, Murff HJ, Peterson JF, Gandhi TK, Bates DW (2003)
The incidence and severity of adverse events affecting patients after
discharge from the hospital. Ann Intern Med 138:161–167

10. Gandhi TK, Weingart SN, Borus J, Seger AC, Peterson J, Burdick
E, Seger DL, Shu K, Federico F, Leape LL, Bates DW (2003)
Adverse drug events in ambulatory care. N Engl J Med 348:
1556–1564. https://doi.org/10.1056/NEJMsa020703

11. Taché SV, Sönnichsen A, Ashcroft DM (2011) Prevalence of ad-
verse drug events in ambulatory care: a systematic review. Ann
Pharmacother 45:977–989. https://doi.org/10.1345/aph.1P627

12. Flott K, Durkin M, Darzi A (2018) The Tokyo declaration on pa-
tient safety. BMJ 362:k3424. https://doi.org/10.1136/bmj.k3424

13. PirmohamedM, James S,Meakin S, Green C, Scott AK,Walley TJ,
Farrar K, Park BK, Breckenridge AM (2004) Adverse drug reac-
tions as cause of admission to hospital: prospective analysis of 18
820 patients. BMJ 329:15–19. https://doi.org/10.1136/bmj.329.
7456.15

14. Grissinger M (2016) Your high-alert medication list is relatively
useless without associated risk-reduction strategies. P T 41:598–
600

15. Accreditation Canada (2018) Medication Management for
Community-Based Organizations

16. Arksey H, O’Malley L (2005) Scoping studies: towards a method-
ological framework. Int J Soc Res Methodol 8:19–32. https://doi.
org/10.1080/1364557032000119616

17. Levac D, Colquhoun H, O’brien KK (2010) Scoping studies: ad-
vancing the methodology

18. Peters MDJ, Godfrey CM, Khalil H, McInerney P, Parker D, Soares
CB (2015) Guidance for conducting systematic scoping reviews.
Int J Evid Based Healthc 13:141–146. https://doi.org/10.1097/
XEB.0000000000000050

19. Daudt HM, van Mossel C, Scott SJ (2013) Enhancing the scoping
study methodology: a large, inter-professional team’s experience
with Arksey and O’Malley’s framework. BMC Med Res
Methodol 13:48. https://doi.org/10.1186/1471-2288-13-48

20. Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D,
Moher D, Peters MDJ, Horsley T, Weeks L, Hempel S, Akl EA,
Chang C, McGowan J, Stewart L, Hartling L, Aldcroft A, Wilson
MG, Garritty C, Lewin S, Godfrey CM, Macdonald MT, Langlois
EV, Soares-Weiser K, Moriarty J, Clifford T, Tunçalp Ö, Straus SE
(2018) PRISMA extension for scoping reviews (PRISMA-ScR):
checklist and explanation. Ann Intern Med 169:467–473. https://
doi.org/10.7326/M18-0850

21. American Geriatrics Society (2012) Beers Criteria update expert
panel (2012) American Geriatrics Society updated Beers Criteria
for potentially inappropriate medication use in older adults. J Am
Geriatr Soc 60:616–631. https://doi.org/10.1111/j.1532-5415.2012.
03923.x

22. Rudolph JL, SalowMJ, Angelini MC, McGlinchey RE (2008) The
anticholinergic risk scale and anticholinergic adverse effects in
older persons. Arch Intern Med 168:508–513. https://doi.org/10.
1001/archinternmed.2007.106

23. Institute for Safe Medication Practices (2014) ISMP List of High-
Alert Medications in Acute Care Settings. https://www.ismp.org/
recommendations/high-alert-medications-acute-list

24. National Patient Safety Agency (2010) Rapid Response Report
NPSA/2010/RRR013 Safer administration of insulin. https://
www.sps.nhs.uk/wp-content/uploads/2018/02/2010-NRLS-1243-
Safer-administrnsulin-2010.06.16-v1.pdf

25. Institute for Safe Medication Practices High-Alert Medications in
Community/Ambulatory Settings | Institute For Safe Medication
Practices. https://www.ismp.org/recommendations/high-alert-
medications-community-ambulatory-list. Accessed 27 Feb 2019

26. Saedder EA, Brock B, Nielsen LP, Bonnerup DK, Lisby M (2014)
Identifying high-risk medication: a systematic literature review. Eur
J Clin Pharmacol 70:637–645. https://doi.org/10.1007/s00228-014-
1668-z

27. Bell JS, Mezrani C, Blacker N et al Anticholinergic and sedative
medicines - prescribing considerations for people with dementia.
Aust Fam Physician 41:45–49

28. Hilmer SN, Mager DE, Simonsick EM, Cao Y, Ling SM,Windham
BG, Harris TB, Hanlon JT, Rubin SM, Shorr RI, Bauer DC,
Abernethy DR (2007) A drug burden index to define the functional
burden of medications in older people. Arch Intern Med 167:781–
787. https://doi.org/10.1001/archinte.167.8.781

29. FASS (2003) Interaktionsregister FASS 2003. https://www.fass.se/
30. Budnitz DS, Lovegrove MC, Shehab N, Richards CL (2011)

Emergency hospitalizations for adverse drug events in older
Americans. N Engl J Med 365:2002–2012. https://doi.org/10.
1056/NEJMsa1103053

31. Jo Pugh MV, Hanlon JT, Wang C-P et al (2011) Trends in use of
high risk medications for older veterans: elements of financial/ per-
sonal conflicts MJP JTH CPWALTS MB MEA CBG DRB NIH
public access. J Am Geriatr Soc 59:1891–1898. https://doi.org/10.
1111/j.1532-5415.2011.03559.x

32. Gallagher P, Ryan C, Byrne S, Kennedy J, O’Mahony D (2008)
STOPP (screening tool of older person’s prescriptions) and START
(screening tool to alert doctors to right treatment). Consensus vali-
dation. Int J Clin Pharmacol Ther 46:72–83

33. BeersMH,Ouslander JG, Rollingher I, Reuben DB, Brooks J, Beck
JC (1991) Explicit criteria for determining inappropriate medication
use in nursing home residents. UCLA division of geriatric medi-
cine. Arch Intern Med 151:1825–1832

34. Naugler CT, Brymer C, Stolee P, Arcese ZA (2000) Development
and validation of an improving prescribing in the elderly tool. Can J
Clin Pharmacol 7:103–107

35. Instituto para el Uso Seguro de los Medicamentos (2007) Lista de
Medicamentos de Alto Riesgo. http://www.ismp-espana.org/
ficheros/medicamentos_alto_riesgo.pdf

36. Institute for SafeMedication Practices Canada ISMP’s List of High-
Alert Medications

37. Institute for Safe Medication Practices The National Medication
Errors Reporting Program (ISMP MERP)

38. Pennsylvania Patient Safety Authority Pennsylvania Patient Safety
Reporting System

39. Food and Drug Administration FDA MedWatch: the FDA safety
information and adverse event reporting program

40. Institute for Safe Medication Practices ISMP survey on high-alert
medications in community/ambulatory settings

41. Rothschild JM, Federico FA, Gandhi TK, Kaushal R,WilliamsDH,
Bates DW (2002) Analysis of medication-related malpractice
claims: causes, preventability, and costs. Arch Intern Med 162:
2414–2420

42. Forster AJ, Murff HJ, Peterson JF, Gandhi TK, Bates DW (2005)
Adverse drug events occurring following hospital discharge. J Gen
Intern Med 20:317–323. https://doi.org/10.1111/j.1525-1497.2005.
30390.x

Eur J Clin Pharmacol

https://doi.org/10.1177/1062860612445070
https://doi.org/10.1345/aph.19036
https://doi.org/10.1345/aph.19036
https://doi.org/10.1056/NEJMsa020703
https://doi.org/10.1345/aph.1P627
https://doi.org/10.1136/bmj.k3424
https://doi.org/10.1136/bmj.329.7456.15
https://doi.org/10.1136/bmj.329.7456.15
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1097/XEB.0000000000000050
https://doi.org/10.1097/XEB.0000000000000050
https://doi.org/10.1186/1471-2288-13-48
https://doi.org/10.7326/M18-0850
https://doi.org/10.7326/M18-0850
https://doi.org/10.1111/j.1532-5415.2012.03923.x
https://doi.org/10.1111/j.1532-5415.2012.03923.x
https://doi.org/10.1001/archinternmed.2007.106
https://doi.org/10.1001/archinternmed.2007.106
https://www.ismp.org/recommendations/high-alert-medications-acute-list
https://www.ismp.org/recommendations/high-alert-medications-acute-list
https://www.sps.nhs.uk/wp-content/uploads/2018/02/2010-NRLS-1243-Safer-administrnsulin-2010.06.16-v1.pdf
https://www.sps.nhs.uk/wp-content/uploads/2018/02/2010-NRLS-1243-Safer-administrnsulin-2010.06.16-v1.pdf
https://www.sps.nhs.uk/wp-content/uploads/2018/02/2010-NRLS-1243-Safer-administrnsulin-2010.06.16-v1.pdf
https://www.ismp.org/recommendations/high-alert-medications-community-ambulatory-list
https://www.ismp.org/recommendations/high-alert-medications-community-ambulatory-list
https://doi.org/10.1007/s00228-014-1668-z
https://doi.org/10.1007/s00228-014-1668-z
https://doi.org/10.1001/archinte.167.8.781
https://www.fass.se/
https://doi.org/10.1056/NEJMsa1103053
https://doi.org/10.1056/NEJMsa1103053
https://doi.org/10.1111/j.1532-5415.2011.03559.x
https://doi.org/10.1111/j.1532-5415.2011.03559.x
http://www.ismp-espana.org/ficheros/medicamentos_alto_riesgo.pdf
http://www.ismp-espana.org/ficheros/medicamentos_alto_riesgo.pdf
https://doi.org/10.1111/j.1525-1497.2005.30390.x
https://doi.org/10.1111/j.1525-1497.2005.30390.x


43. Howard RL, Avery AJ, Slavenburg S, Royal S, Pipe G, Lucassen P,
Pirmohamed M (2007) Which drugs cause preventable admissions
to hospital? A systematic review. Br J Clin Pharmacol 63:136–147.
https://doi.org/10.1111/j.1365-2125.2006.02698.x

44. Ferreri S, Roth MT, Casteel C et al (2008) Methodology of an
ongoing, randomized controlled trial to prevent falls through en-
hanced pharmaceutical care. Am J Geriatr Pharmacother 6:61–81.
https://doi.org/10.1016/j.amjopharm.2008.06.005

45. Institute for Safe Medication Practices ISMP High-Alert
Medications Recommendations. https://www.ismp.org/Tools/
highAlertMedicationLists.asp

46. North Carolina Board of Pharmacy North Carolina Narrow
Therapeutic Index list. http://ncbop.org/faqs/Pharmacist/faq_
NTIDrugs.htm

47. Leipzig RM, Cumming RG, Tinetti ME (1999) Drugs and falls in
older people: a systematic review and meta-analysis: I.
Psychotropic drugs. J Am Geriatr Soc 47:30–39

48. Leipzig RM, Cumming RG, Tinetti ME (1999) Drugs and falls in
older people: a systematic review andmeta-analysis: II. Cardiac and
analgesic drugs. J Am Geriatr Soc 47:40–50

49. Ensrud KE, Blackwell TL, Mangione CM, Bowman PJ, Whooley
MA, Bauer DC, Schwartz AV, Hanlon JT, Nevitt MC, Study of
Osteoporotic Fractures Research Group (2002) Central nervous
system-active medications and risk for falls in older women. J
Am Geriatr Soc 50:1629–1637

50. Cumming RG (1998) Epidemiology of medication-related falls and
fractures in the elderly. Drugs Aging 12:43–53. https://doi.org/10.
2165/00002512-199812010-00005

51. Beers MH (1997) Explicit criteria for determining potentially inap-
propriate medication use by the elderly. An update. Arch Intern
Med 157:1531–1536

52. Stuck AE, Beers MH, Steiner A, Aronow HU, Rubenstein LZ,
Beck JC (1994) Inappropriate medication use in community-
residing older persons. Arch Intern Med 154:2195–2200

53. Willcox SM, Himmelstein DU, Woolhandler S (1994)
Inappropriate drug prescribing for the community-dwelling elder-
ly. JAMA 272:292–296

54. Homsted FAE, Magee CE, Nesin N (2017) Population health man-
agement in a small health system: impact of controlled substance
stewardship in a patient-centered medical home. Am J Health Syst
Pharm 74:1468–1475. https://doi.org/10.2146/ajhp161032

55. Phatak A, Prusi R, Ward B, Hansen LO, Williams MV, Vetter E,
Chapman N, Postelnick M (2016) Impact of pharmacist involve-
ment in the transitional care of high-risk patients through medica-
tion reconciliation, medication education, and postdischarge call-
backs (IPITCH study). J Hosp Med 11:39–44. https://doi.org/10.
1002/jhm.2493

56. Takahashi PY, Heien HC, Sangaralingham LR, Shah ND, Naessens
JM (2016) Enhanced risk prediction model for emergency depart-
ment use and hospitalizations in patients in a primary care medical
home. Am J Manag Care 22:475–483

57. Gilmore V, Efird L, Fu D, LeBlanc Y, Nesbit T, Swarthout M
(2015) Implementation of transitions-of-care services through acute
care and outpatient pharmacy collaboration. Am J Health Syst
Pharm 72:737–744. https://doi.org/10.2146/ajhp140504

58. McCarthy DM, Wolf MS, McConnell R, Sears J, Chevrier A,
Ahlstrom E, Engel KG, Cameron KA, Adams JG, Courtney DM
(2015) Improving patient knowledge and safe use of opioids: a
randomized controlled trial. Acad Emerg Med 22:331–339.
https://doi.org/10.1111/acem.12600

59. Pugh JA, Wang C-P, Espinoza SE, Noël PH, Bollinger M, Amuan
M, Finley E, PughMJ (2014) Influence of frailty-related diagnoses,
high-risk prescribing in elderly adults, and primary care use on
readmissions in fewer than 30 days for veterans aged 65 and older.
J Am Geriatr Soc 62:291–298. https://doi.org/10.1111/jgs.12656

60. Taha M, Pal A, Mahnken JDD, Rigler SKK (2014) Derivation and
validation of a formula to estimate risk for 30-day readmission in
medical patients. Int J Qual Health Care 26:271–277. https://doi.
org/10.1093/intqhc/mzu038

61. Martin ES, Overstreet RL, Jackson-Khalil LR et al (2013)
Implementation of a specialized pharmacy team to monitor high-
risk medications during discharge. Am J Health Syst Pharm 70:18–
21. https://doi.org/10.2146/ajhp120146

62. Cohen MR, Smetzer JL, Westphal JE et al (2012) Risk models to
improve safety of dispensing high-alert medications in community
pharmacies. J Am Pharm Assoc 52:584–602. https://doi.org/10.
1331/JAPhA.2012.10145

63. Foust JB, Naylor MD, Bixby MB, Ratcliffe SJ (2012) Medication
problems occurring at hospital discharge among older adults with
heart failure. Res Gerontol Nurs 5:25–33. https://doi.org/10.3928/
19404921-20111206-04

64. Blalock SJ, Casteel C, Roth MT, Ferreri S, Demby KB, Shankar V
(2010) Impact of enhanced pharmacologic care on the prevention of
falls: a randomized controlled trial. Am J Geriatr Pharmacother 8:
428–440. https://doi.org/10.1016/j.amjopharm.2010.09.002

65. Unroe KT, Pfeiffenberger T, Riegelhaupt S, Jastrzembski J,
Lokhnygina Y, Colón-Emeric C (2010) Inpatient medication rec-
onciliation at admission and discharge: a retrospective cohort study
of age and other risk factors for medication discrepancies. Am J
Geriatr Pharmacother 8:115–126. https://doi.org/10.1016/j.
amjopharm.2010.04.002

66. Leonard CE, Haynes K, Localio AR, Hennessy S, Tjia J, Cohen A,
Kimmel SE, Feldman HI, Metlay JP (2008) Diagnostic E-codes for
commonly used, narrow therapeutic index medications poorly pre-
dict adverse drug events. J Clin Epidemiol 61:561–571. https://doi.
org/10.1016/j.jclinepi.2007.08.003

67. Fenton JJ, Levine MD, Mahoney LD, Heagerty PJ, Wagner EH
(2006) Bringing geriatricians to the front lines: evaluation of a qual-
ity improvement intervention in primary care. J Am Board Fam
Med 19:331–339

68. Metlay JP, Cohen A, Polsky D, Kimmel SE, Koppel R, Hennessy S
(2005) Medication safety in older adults: home-based practice pat-
terns. J Am Geriatr Soc 53:976–982. https://doi.org/10.1111/j.
1532-5415.2005.53308.x

69. Counsell SR, Holder CM, Liebenauer LL, Palmer RM, Fortinsky
RH, Kresevic DM, Quinn LM, Allen KR, Covinsky KE, Landefeld
CS (2000) Effects of a multicomponent intervention on functional
outcomes and process of care in hospitalized older patients: a ran-
domized controlled trial of Acute Care for Elders (ACE) in a com-
munity hospital. J Am Geriatr Soc 48:1572–1581

70. Coleman EA, Grothaus LC, Sandhu N,Wagner EH (1999) Chronic
care clinics: a randomized controlled trial of a new model of prima-
ry care for frail older adults. J Am Geriatr Soc 47:775–783

71. Hu T, Dattani ND, Cox KA, Au B, Xu L, Melady D, Jaakkimainen
L, Jain R, Charles J (2017) Effect of comorbidities and medications
on frequency of primary care visits among older patients. Can Fam
Physician 63:45–50

72. MacCallum L, Consiglio G, MacKeigan L, Dolovich L (2017)
Uptake of community pharmacist-delivered MedsCheck diabetes
medication review service in Ontario between 2010 and 2014.
Can J Diabetes 41:253–258. https://doi.org/10.1016/j.jcjd.2016.
12.001

73. Broadhurst D (2012) Transition to an elastomeric infusion pump in
home care. J Infus Nurs 35:143–151. https://doi.org/10.1097/NAN.
0b013e31824d1b7a

74. Jones C, Lacombe G (2009) Enhancing patient care via a
pharmacist-managed rural anticoagulation clinic. Healthc Q 13:
69–74

75. Robb A, Reid B, Laird EA (2017) Insulin knowledge and practice:
a survey of district nurses in Northern Ireland. Br J Community
Nurs 22:138–145. https://doi.org/10.12968/bjcn.2017.22.3.138

Eur J Clin Pharmacol

https://doi.org/10.1111/j.1365-2125.2006.02698.x
https://doi.org/10.1016/j.amjopharm.2008.06.005
https://www.ismp.org/Tools/highAlertMedicationLists.asp
https://www.ismp.org/Tools/highAlertMedicationLists.asp
http://ncbop.org/faqs/Pharmacist/faq_NTIDrugs.htm
http://ncbop.org/faqs/Pharmacist/faq_NTIDrugs.htm
https://doi.org/10.2165/00002512-199812010-00005
https://doi.org/10.2165/00002512-199812010-00005
https://doi.org/10.2146/ajhp161032
https://doi.org/10.1002/jhm.2493
https://doi.org/10.1002/jhm.2493
https://doi.org/10.2146/ajhp140504
https://doi.org/10.1111/acem.12600
https://doi.org/10.1111/jgs.12656
https://doi.org/10.1093/intqhc/mzu038
https://doi.org/10.1093/intqhc/mzu038
https://doi.org/10.2146/ajhp120146
https://doi.org/10.1331/JAPhA.2012.10145
https://doi.org/10.1331/JAPhA.2012.10145
https://doi.org/10.3928/19404921-20111206-04
https://doi.org/10.3928/19404921-20111206-04
https://doi.org/10.1016/j.amjopharm.2010.09.002
https://doi.org/10.1016/j.amjopharm.2010.04.002
https://doi.org/10.1016/j.amjopharm.2010.04.002
https://doi.org/10.1016/j.jclinepi.2007.08.003
https://doi.org/10.1016/j.jclinepi.2007.08.003
https://doi.org/10.1111/j.1532-5415.2005.53308.x
https://doi.org/10.1111/j.1532-5415.2005.53308.x
https://doi.org/10.1016/j.jcjd.2016.12.001
https://doi.org/10.1016/j.jcjd.2016.12.001
https://doi.org/10.1097/NAN.0b013e31824d1b7a
https://doi.org/10.1097/NAN.0b013e31824d1b7a
https://doi.org/10.12968/bjcn.2017.22.3.138


76. Elliott RA, Lee CY, Beanland C, Vakil K, Goeman D (2016)
Medicines management, medication errors and adverse medication
events in older people referred to a community nursing service: a
retrospective observational study. Drugs Real World Outcomes 3:
13–24. https://doi.org/10.1007/s40801-016-0065-6

77. Kouladjian L, Gnjidic D, Reeve E, Chen TF, Hilmer SN (2016)
Health care practitioners’ perspectives on deprescribing anticholin-
ergic and sedative medications in older adults. Ann Pharmacother
50:625–636. https://doi.org/10.1177/1060028016652997

78. Stafford L, van Tienen EC, Peterson GM, Bereznicki LR, Jackson
SL, Bajorek BV, Mullan JR, DeBoos I (2012) Warfarin manage-
ment after discharge from hospital: a qualitative analysis. J Clin
Pharm Ther 37:410–414. https://doi.org/10.1111/j.1365-2710.
2011.01308.x

79. Stafford L, Peterson GM, Bereznicki LR, Jackson SL, van Tienen
E, Angley MT, Bajorek BV, McLachlan A, Mullan JR, Misan GM,
Gaetani L (2011) Clinical outcomes of a collaborative, home-based
postdischarge warfarinmanagement service. Ann Pharmacother 45:
325–334. https://doi.org/10.1345/aph.1P617

80. Freyer J, Greißing C, Buchal P et al (2016) Entlassungsmedikation
–wasweiß der patient bei entlassung über seine arzneimittel? Dtsch
Med Wochenschr 141:e150–e156. https://doi.org/10.1055/s-0042-
108618

81. Toivo TM,Mikkola JAV, LaineK, AiraksinenM (2016) Identifying
high risk medications causing potential drug–drug interactions in
outpatients: a prescription database study based on an online sur-
veillance system. Res Soc Adm Pharm 12:559–568. https://doi.org/
10.1016/j.sapharm.2015.09.004

82. Ble A, Masoli JAH, Barry HE, Winder RE, Tavakoly B, Henley
WE, Kuchel GA, Valderas JM, Melzer D, Richards SH (2015) Any
versus long-term prescribing of high risk medications in older peo-
ple using 2012 Beers criteria: results from three cross-sectional
samples of primary care records for 2003/4, 2007/8 and 2011/12.
BMC Geriatr 15:146. https://doi.org/10.1186/s12877-015-0143-8

83. Dreischulte T, Grant AM, McCowan C, McAnaw J, Guthrie B
(2012) Quality and safety of medication use in primary care: con-
sensus validation of a new set of explicit medication assessment
criteria and prioritisation of topics for improvement. BMC Clin
Pharmacol 12:5. https://doi.org/10.1186/1472-6904-12-5

84. Rushworth GF, Diack L, Rudd IG, Stewart D (2015) General prac-
titioner views of an electronic high-risk medicine proforma to facil-
itate information transfer. Int J Clin Pharm 37:4–7. https://doi.org/
10.1007/s11096-014-0033-8

85. Guthrie B, McCowan C, Davey P et al (2011) High risk prescribing
in primary care patients particularly vulnerable to adverse drug
events: cross sectional population database analysis in Scottish gen-
eral practice. BMJ 342. https://doi.org/10.1136/bmj.d3514

86. Iniesta-Navalón C, Urbieta-Sanz E, Gascón-Cánovas JJ et al (2013)
Risk prescription associated to treatment at home of the elderly
patient when admitted to the hospital. Farm Hosp organo Of Expr
Cient la Soc Esp Farm Hosp 37:156–160. https://doi.org/10.7399/
FH.2013.37.2.461

87. Gaunt MJ (2012) High-alert medications for community/
ambulatory health care. In: Pharm. Times. https://www.
pharmacytimes.com/publications/issue/2012/january2012/high-
alert-medications-for-communityambulatory-health-care-

88. Gurwitz JH, Field TS, Harrold LR, et al (2003) Incidence and pre-
ventability of adverse drug events among older persons in the am-
bulatory setting. JAMA 289

89. Nebeker JR, Barach P, Samore MH (2004) Clarifying adverse drug
events: a clinician’s guide to terminology, documentation, and
reporting. Ann Intern Med 140:795–801

90. Morimoto T, Gandhi TK, Seger AC, Hsieh TC, Bates DW (2004)
Adverse drug events and medication errors: detection and classifi-
cation methods. Qual Saf Health Care 13:306–314. https://doi.org/
10.1136/qshc.2004.010611

91. Mannesse CK, Derkx FH, de Ridder MA, Man in 't Veld AJ, van
der Cammen T (2000) Contribution of adverse drug reactions to
hospital admission of older patients. Age Ageing 29:35–39

92. Onder G, Pedone C, Landi F et al (2002) Adverse drug reactions as
cause of hospital admissions: results from the Italian group of
pharmacoepidemiology in the elderly (GIFA). J Am Geriatr Soc
50:1962–1968

93. Lavan AH, Gallagher P (2016) Predicting risk of adverse drug
reactions in older adults. Ther Adv Drug Saf 7:11–22. https://doi.
org/10.1177/2042098615615472

94. Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts EA,
Janecek E, Domecq C, Greenblatt DJ (1981) A method for estimat-
ing the probability of adverse drug reactions. Clin Pharmacol Ther
30:239–245

95. van der Hooft CS, Dieleman JP, Siemes C, Aarnoudse AJ,
Verhamme KM, Stricker BH, Sturkenboom MC (2008) Adverse
drug reaction-related hospitalisations: a population-based cohort
study. Pharmacoepidemiol Drug Saf 17:365–371. https://doi.org/
10.1002/pds.1565

96. Sakuma M, Kanemoto Y, Furuse A et al (2015) Frequency and
severity of adverse drug events by medication classes. J Patient
Saf. https://doi.org/10.1097/PTS.0000000000000235

97. Andermann A, Pang T, Newton JN, Davis A, Panisset U (2016)
Evidence for health II: overcoming barriers to using evidence in
policy and practice. Heal Res Policy Syst 14:17. https://doi.org/
10.1186/s12961-016-0086-3

98. NIAZ Qmentum Internat ional (2015) Normen voor
medicatiebeheer voor maatschappelijke instellingen

99. Colquhoun HL, Levac D, O’Brien KK et al (2014) Scoping re-
views: time for clarity in definition, methods, and reporting. J
Clin Epidemiol 67:1291–1294. https://doi.org/10.1016/J.
JCLINEPI.2014.03.013

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

Eur J Clin Pharmacol

https://doi.org/10.1007/s40801-016-0065-6
https://doi.org/10.1177/1060028016652997
https://doi.org/10.1111/j.1365-2710.2011.01308.x
https://doi.org/10.1111/j.1365-2710.2011.01308.x
https://doi.org/10.1345/aph.1P617
https://doi.org/10.1055/s-0042-108618
https://doi.org/10.1055/s-0042-108618
https://doi.org/10.1016/j.sapharm.2015.09.004
https://doi.org/10.1016/j.sapharm.2015.09.004
https://doi.org/10.1186/s12877-015-0143-8
https://doi.org/10.1186/1472-6904-12-5
https://doi.org/10.1007/s11096-014-0033-8
https://doi.org/10.1007/s11096-014-0033-8
https://doi.org/10.1136/bmj.d3514
https://doi.org/10.7399/FH.2013.37.2.461
https://doi.org/10.7399/FH.2013.37.2.461
https://www.pharmacytimes.com/publications/issue/2012/january2012/high-alert-medications-for-communityambulatory-health-care
https://www.pharmacytimes.com/publications/issue/2012/january2012/high-alert-medications-for-communityambulatory-health-care
https://www.pharmacytimes.com/publications/issue/2012/january2012/high-alert-medications-for-communityambulatory-health-care
https://doi.org/10.1136/qshc.2004.010611
https://doi.org/10.1136/qshc.2004.010611
https://doi.org/10.1177/2042098615615472
https://doi.org/10.1177/2042098615615472
https://doi.org/10.1002/pds.1565
https://doi.org/10.1002/pds.1565
https://doi.org/10.1097/PTS.0000000000000235
https://doi.org/10.1186/s12961-016-0086-3
https://doi.org/10.1186/s12961-016-0086-3
https://doi.org/10.1016/J.JCLINEPI.2014.03.013
https://doi.org/10.1016/J.JCLINEPI.2014.03.013

	High-risk medication in community care: a scoping review
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Method
	Search methods and study selection
	Inclusion and exclusion criteria
	Data extraction
	Quality appraisal
	Data analysis

	Results
	Study characteristics
	Quality of papers
	Definitions of HRM
	Types of HRM

	Discussion
	Strengths and limitations

	Conclusion
	References


