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Abstract

Background Mental illness and medication safety are key priorities for healthcare systems around the world. Despite
most patients with mental illness being treated exclusively in primary care, our understanding of medication safety
challenges in this setting is fragmented.

Method Six electronic databases were searched between January 2000-January 2023. Google Scholar and reference
lists of relevant/included studies were also screened for studies. Included studies reported data on epidemiology,
aetiology, or interventions related to medication safety for patients with mental illness in primary care. Medication
safety challenges were defined using the drug-related problems (DRPs) categorisation.

Results Seventy-nine studies were included with 77 (97.5%) reporting on epidemiology, 25 (31.6%) on aetiology,
and 18 (22.8%) evaluated an intervention. Studies most commonly (33/79, 41.8%) originated from the United States
of America (USA) with the most investigated DRP being non-adherence (62/79, 78.5%). General practice was the
most common study setting (31/79, 39.2%) and patients with depression were a common focus (48/79, 60.8%).
Aetiological data was presented as either causal (15/25, 60.0%) or as risk factors (10/25, 40.0%). Prescriber-related risk
factors/causes were reported in 8/25 (32.0%) studies and patient-related risk factors/causes in 23/25 (92.0%) studies.
Interventions to improve adherence rates (11/18, 61.1%) were the most evaluated. Specialist pharmacists provided
the majority of interventions (10/18, 55.6%) with eight of these studies involving a medication review/monitoring
service. All 18 interventions reported positive improvements on some medication safety outcomes but 6/18 reported
little difference between groups for certain medication safety measures.

Conclusion Patients with mental illness are at risk of a variety of DRPs in primary care. However, to date, available
research exploring DRPs has focused attention on non-adherence and potential prescribing safety issues in older
patients with dementia. Our findings highlight the need for further research on the causes of preventable medication
incidents and targeted interventions to improve medication safety for patients with mental illness in primary care.
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Background

Medication safety is a healthcare priority across the globe
with the World Health Organization (WHO) setting a
global patient safety challenge with medication safety as a
key theme [1]. The National Health Service (NHS) in the
United Kingdom (UK) has also set a patient safety strat-
egy with medication safety and mental health safety as
two key areas for improvement [2]. The WHO have high-
lighted that the majority of deaths of people with serious
mental illness (SMI) may be prevented with improve-
ments in monitoring of physical health and medications,
particularly their side effects [3].

It has been observed that patients with SMI such as
schizophrenia and bipolar disorder have a considerable
reduction in life expectancy of 10-20 years compared to
the general population [4]. Patients with mental illness
are more likely to die from comorbidities such as cardio-
vascular disease (CVD), infections, and suicide [5] with
CVD being the leading cause of death in patients with
SMI [6]. In addition to this, research has also shown that
patients with mental illness are more likely to develop
comorbidities such as diabetes [7]. Psychotropic medica-
tions are used first line to treat psychiatric illnesses [8]
as they may help reduce symptoms, increase function-
ing, and prevent relapse of symptoms [9-11]. However,
psychotropic medications carry unpleasant side effects
such as antipsychotic related cardiovascular effects and
metabolic syndromes [12] which contribute to the risk
of developing comorbidities such as CVD, and increased
mortality in this population [13]. Comorbidity can also
increase the number of medicines being prescribed
together which can lead to potentially dangerous interac-
tions [14].

In recent years there has been increased attention in
the published literature on medication safety for patients
with mental illness in inpatient settings [15-20]. Unique
risk factors associated with this patient group have been
reported that can impact the safe use of medication
including those related to patient-clinician relationships,
patient behaviours, and impaired cognition [19, 21]. Use
of psychotropic medication within mental health hospi-
tals can result in harm [22], and it is known that these
inpatients are subject to prescribing, monitoring, dis-
pensing, and administration errors [19].

Primary care encompasses settings which “practice in
the context of family and community” [23] and include
services such as general practice, community pharmacy,
community mental health teams (CMHT), and elderly
care/nursing homes. Whilst several review papers have
summarised the evidence concerning medication safety
in mental health inpatient care [17, 24, 25], the avail-
able literature for primary care is fragmented despite the
emergence of recent studies [26, 27]. This is important as
90% of patients with mental illness are treated solely in
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primary care [28], and this setting accounts for a greater
estimated proportion of errors with medication in Eng-
land per year than secondary care for the general popula-
tion (38.4% compared to 19.9%) [29]. As many as four in
ten patients from the general population come to harm in
primary care and up to 80% of this is avoidable, with the
most harmful errors around diagnosis and the prescrib-
ing/use of medication [30]. Within mental health popu-
lations, some psychotropic medications such as lithium
require regular blood and physical health monitoring [31]
however, only 40% of patients prescribed lithium in Eng-
land receive the necessary health checks in primary care
[32]. As general practitioners (GPs) may have a lack of
formal training and knowledge regarding mental illnesses
[21, 33] this may also contribute towards the emergence
of medication safety challenges for this patient group. It
is also unclear whether the same risk factors identified for
medication safety challenges in secondary mental health
care [19] may be applicable to primary care settings.

Therefore, the aim of this scoping review was to iden-
tify and describe the evidence base for the epidemiology,
aetiology and evaluated remedial interventions address-
ing medication safety challenges that patients with men-
tal illness experience within primary care, in order to
identify future research targets.

Methods

The scoping review methodology was guided by the five
stage framework proposed by Arksey and O’Malley [34]
and reported following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses scoping review
(PRISMA-ScR) extension checklist [35, 36].

Research question

Preliminary searches of the literature were conducted,
and the following three research questions were
formulated:

1. What is the epidemiology of medication safety
challenges for patients with mental illness in primary
care?

2. What is the aetiology of these medication safety
challenges for patients with mental illness in primary
care?

3. What are the trialled interventions and their
outcomes to improve medication safety for patients
with mental illness in primary care?

Identification of relevant studies

Databases

A search was conducted using six electronic data-
bases: Embase, Medline, Cochrane reviews, PsycINFO,
CINAHL, and Web of Science core collection. These
databases provide good coverage of medico-scientific
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literature and the literature relating to health profession-
als [37, 38].

Search strategy

The search terms were grouped into three main themes
which were “mental health’, “primary care’, and “medi-
cation safety” These themes were the foundations of the
search strategy and variations of terminology were used
with appropriate Boolean operators applied for example,
“mental health OR mental illness” Search dates were
restricted to papers published from January 2000-January
2023 as the patient safety movement gathered momen-
tum from the start of the new millennium [39-41]. An
example of a search strategy used in one database can be
found in Supplementary file 1. Additional papers were
identified by screening reference lists of included and
relevant studies (e.g. topical systematic reviews), as well
as using the search engine, Google Scholar™. Only peer
reviewed data was included in this review, so for this rea-
son Grey literature was excluded [42]. A PRISMA flow
diagram was used to report and map the numbers at each
stage of the search and selection process [43].

Definitions

The definitions of medication safety terms and primary
care used for this scoping review can be seen in Table 1
below, with DRP being used as the overarching umbrella
term to categorise safety challenges.

Study selection

After the search strategy was applied to all six databases
the returned results were exported into Endnote 20 soft-
ware and the duplicates removed. The screening process
was carried out by one reviewer (MJA) who manually

Table 1 Definitions of medication safety and primary care terms
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screened all of the articles retrieved. Firstly, studies were
excluded by title, secondly by abstract, and the remain-
ing studies were carried forward for full-text review. Any
studies that were ambiguous were separated and dis-
cussed with the research team as to whether they should
be included. During the screening and review process all
the papers were scrutinised against the following inclu-
sion/exclusion criteria.

Studies were included that:

+ were set in primary care i.e., general practice,
community pharmacy, nursing/elderly care homes,
ambulatory care, community services (e.g. CMHTs,
community mental health clinics etc.)

+ had a population with previously confirmed
psychiatric diagnosis or confirmed diagnosis by
formal screening

« reported on medication safety of psychotropic and/
or non-psychotropic medication use in patients with
a confirmed psychiatric diagnosis

+ reported on at least one of the following:
epidemiology and/or aetiology of medication safety
challenges and/or evaluated interventions designed
to improve medication safety

+ presented epidemiological data as a rate (or data
enabling a rate to be calculated)

+ presented aetiological data qualitative/quantitatively
such as causal or risk factor data

+ presented interventions addressing one or more
safety challenges with qualitative/quantitative
medication safety outcomes reported

+ were published between 1st January 2000 and 17th
January 2023

Medication safety/primary care  Definition

term

Adverse drug event*
Adverse drug reaction*
Drug-related problem (DRP)

An injury due to the use of a medication [44]
A harmful/unpleasant reaction from the use of a medicinal product [45]
Broad term which covers unnecessary medication, ineffective medication, additional drug therapy required,

dose too high/low, non-adherence and adverse drug reactions. DRP is an umbrella term which encompasses
both medication errors and adverse drug reactions [46]

Medication error

"Any preventable event that may cause or lead to inappropriate medication use or patient harm while the medication is

in the control of the health care professional, patient, or consumer. Such events may be related to professional practice,
health care products, procedures, and systems, including prescribing, order communication, product labelling, packag-
ing, and nomenclature, compounding, dispensing, distribution, administration, education, monitoring, and use” [47]

Non-adherence

Potentially hazardous prescribing
(PHP)

Potentially inappropriate prescrib-
ing/medication (PIP/PIM)

Primary care

Any deviation (intentional or unintentional) from a prescribed medication regimen by a patient [48]
Prescribing events that have the potential to cause harm [49, 50]

Prescriptions/medication that “introduces a significant risk of an adverse drug related event when there is evidence for
an equally or more effective alternative medication” [51]

“the provision of integrated, accessible health care services by clinicians who are accountable for addressing a large

majority of personal health care needs, developing a sustained partnership with patients, and practicing in the context

of family and community.” [23]

*Only preventable incidents are of interest in this review
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+ focused on medication safety challenges originating
in primary care that were detected in secondary care
(e.g. emergency department)

+ reported on medication safety for one or more
different medication classes (e.g. antipsychotics)

Studies were excluded that:

+ were clinical case studies, clinical drug trials,
opinion/commentary, book reviews, reviews (e.g.
narrative, systematic)

« were based in a secondary care/inpatient context,
outpatient hospital clinics and prisons

+ included populations with a psychiatric diagnosis
by proxy (e.g. confirmed depression via an
antidepressant prescription)

+ reported medication safety challenges during
admission or on discharge from secondary care

«+ reported medication safety challenges in patients
without mental illness or where data for patients
with confirmed mental illness could not be extracted
from the wider study population

« reported medication safety data on specific drug(s)
alongside specific disease states in conjunction with
mental illness (e.g. depression and antiretrovirals,
depression and heart failure)

«+ presented only non-preventable adverse drug
reactions/events or side effect profiles for
medications (e.g. antipsychotic induced weight gain)

« focused on one drug (e.g. quetiapine)

«+ focused on one subtype of medication safety
challenge (e.g. drug/dose omission errors)

« were non-English language studies

Data extraction and charting

The data was extracted from the studies by one reviewer
(MJA) using a standardised collection form as shown in
Supplementary file 2. Extraction involved gathering gen-
eral background information such as study title, country
and primary care setting. The epidemiology and aetiology
of errors, preventable harm caused, and interventions
were also extracted. The majority of studies reported one
medication safety outcome of non-adherence, so a ran-
dom sample (20/54 studies) of these were evenly shared
for independent extraction by RNK & PJL. The rest of the
studies were all unique, so they were all taken forward
for independent extraction. Any discrepancies in extrac-
tion were discussed as a team until a consensus was
reached. This approach also supported the validation of
key themes emerging from the dataset which guided the
presentation of the results.

Data analysis and summary
Extracted data was entered into a summary table pre-
senting the key information: author & vyear, country,

Page 4 of 17

primary care setting(s), age of population, study popula-
tion, relevant psychiatric diagnosis(es) in the study sam-
ple, medication safety challenges reported, and whether
the study reported any epidemiological, aetiological, and/
or remedial intervention medication safety data. Each
represented country used predominantly similar ter-
minology to describe primary healthcare settings seen
in the UK; the terms internal medicine, internist, and
ambulatory care required alignment with general prac-
tice as a comparable UK setting. Where participant ages
were not readily available either the age in the dataset
(mean acceptable) was used, or the age was reported as
non-specified. Epidemiological and aetiological data was
presented in the form of a narrative, with key figures of
interest highlighted for DRP sub-types. The epidemiol-
ogy narrative was presented according to DRP types such
as non-adherence and PIP/PIM. Studies which evalu-
ated an intervention only had baseline data reported in
the epidemiological narrative. Interviews were included
in epidemiology which followed a structured format
and reported percentage rates. Aetiological data was
derived from incident reports, interviews, and statistics
from prevalence studies for DRP risk factors (correla-
tions) and causal data. Risk factors were defined as data
that presented quantitative correlations between mea-
surable factor(s) and DRPs, and causal data was quanti-
tative/qualitative data that provided underlying reasons
for the emergence of DRPs. This was summarised into a
table reporting safety challenges as either prescriber- or
patient-related. Prescriber-related included any clini-
cian orientated processes (e.g. prescribing) and patient-
related included any domains and responsibilities of the
patient (e.g. taking medication). Evaluated interventions
were presented in a table outlining the country of origin,
primary care setting, study population, aim of the inter-
vention, and impact on any reported medication safety
outcomes. Each master table for epidemiology, aetiol-
ogy and intervention data was condensed into summary
tables.

Results

A total of 11,878 articles were retrieved and, after dupli-
cates were removed, 10,911 were screened by title and
abstract. This resulted in 482 papers being taken forward
for full-text review. During the full-text review stage, a
total of 412 were excluded. Nine studies were identified
through reference screening of relevant/included stud-
ies and searches in Google Scholar . This resulted with
a final number of 79 studies being included in the scop-
ing review. Figure 1 provides a breakdown of the process,
including reasons for exclusion at the full-text stage.
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—

Fig. 1 PRISMA flow diagram of identification, screening, and selection process Adapted [43]

Study characteristics

Study publication date distributions were 2000-2010
(21/79, 26.6%) and 2011 onwards (58/79, 73.4%). The
included studies covered a wide geographical location as
follows; USA (33/79, 41.8%) [52—84], UK (11/79, 13.9%)
[26, 85-94], Australia (4/79, 5.1%) [95-98], Spain (4/79,
5.1%) [99-102], France (3/79, 3.8%) [103-105], Ger-
many (3/79, 3.8%) [106—108], Netherlands (3/79, 3.8%)
[109-111], Canada (2/79, 2.5%) [112, 113], India (2/79,

2.5%) [114, 115], Scotland (2/79, 2.5%) [116, 117], Slo-
venia (2/79, 2.5%) [118, 119], Sweden (1/79, 1.3%) [120],
Belgium (1/79, 1.3%) [121], Brazil (1/79, 1.3%) [122],
China (1/79, 1.3%) [123], Finland (1/79, 1.3%) [124], Israel
(1/79, 1.3%) [125], New Zealand (1/79, 1.3%) [126], South
Africa (1/79, 1.3%) [127], Taiwan (1/79, 1.3%) [128], and
across eight European countries (1/79, 1.3%) [129]. The
dataset summaries are presented in Supplementary file 3.
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The three most commonly studied settings were gen-
eral practice (31/79, 39.2%) followed by non-specific
community-dwelling settings (22/79, 27.8%) and then
community pharmacy and nursing homes (9/79, 11.4%
each). Participant ages varied with the three most com-
mon being patients across the adult age range (at least
18+) (41/79, 51.9%), followed by older adults (aged 55+)
(24/79, 30.4%) and then no age/no specific age (10/79,
12.7%) [26, 67, 75, 78, 83, 84, 88, 89, 93, 123].

The three most commonly studied populations were
patients with mental illness (59/79, 74.7%), followed
by elderly with comorbidities (one being a mental ill-
ness) (10/79, 12.7%) [52, 54, 56, 103—105, 124, 126, 128,
129] and then dementia with other comorbidities (5/79,
6.3%) [55, 86, 87, 97, 106]. Studies reported either one or
more mental health diagnoses with 37 studies focusing
on one and 42 reporting multiple diagnoses. Some stud-
ies focused specifically on patients with dementia (5/79)
and others included dementia as an elderly comorbidity.
The most commonly reported diagnoses were depres-
sion (48/79, 60.8%), followed by psychosis (23/79, 29.1%),
anxiety disorders (21/79, 26.6%), bipolar disorder (20/79,
25.3%), dementia (15/79, 19.0%), and others such as per-
sonality disorders (8/79, 10.1%). Ten studies (12.7%) did
not report/specify specific psychiatric diagnoses within
their study population.

Out of the 79 included studies, 77 (97.5%) reported
extractable epidemiological DRP data, 25/79 (31.6%)
reported aetiological data, and 18/79 (22.8%) investigated
and evaluated a remedial intervention. The most investi-
gated DRP was non-adherence with 62/79 (78.5%) studies
reporting data on this. The next most documented DRP
was PIP/PIM/Potentially Hazardous Prescribing (PHP)
with 20/79 studies (25.3%) reporting those. Four studies
reported both non-adherence and PIP/PIM (5.1%) [95,
96, 106, 129]. A total of twelve studies (15.2%) reported
on some other form of DRP such as a medication error
(12/12, 100%), and a preventable adverse drug reaction/
event (3/12, 25.0%).

Epidemiology of drug-related problems

Seventy-seven studies reported quantitative epidemio-
logical data for DRPs. A summary of the characteristics
can be seen in Table 2. Some studies utilised multiple
data collection methods (21/77, 27.3%) with the main
methods as follows: medical/chart/pharmacy/prescrip-
tion records (33/77, 42.9%), clinical/insurance databases
(21/77, 27.3%), questionnaire/survey (19/77, 24.7%),
interviews — providing % rates (17/77, 22.1%), patient
medication reviews (6/77, 7.8%), technology e.g. elec-
tronic pill counter (3/77, 3.9%), and observation e.g.
recording medication from home visits (1/77, 1.3%). The
DRP investigated the most was non-adherence (60/77,
77.9%), followed by PIM (14/77, 18.1%), then medication
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errors (11/77, 14.3%), PIP (5/77, 6.5%), preventable
adverse drug reactions/events (3/77, 3.9%), and PHP
(1/77, 1.3%). A data summary of each epidemiological
study can be viewed in Supplementary file 4.

Non-adherence

Non-adherence was the most investigated medication
safety challenge (60/77, 77.9%) with 53/60 (88.3%) of
these studies focusing solely on non-adherence. A total
of 56/60 (93.3%) non-adherence studies included patients
with mental illness as the main population. The two diag-
noses cited the most were depression (38/60, 63.3%),
and then psychosis (20/60, 33.3%). The setting where the
majority of non-adherence study data was exclusively
collected were general practice settings (26/60, 43.3%)
followed by non-specific community-dwelling settings
(19/60, 31.7%), with no studies collecting data from mul-
tiple community settings.

Non-adherence rates were as low as 12.2% of patients
out of a total of 49 participants [95] and as high as 97.8%
of patients (45/46 participants) [122]. Miasso et al. also
noted that non-adherence in Brazil to general psychotro-
pics was 88.9% in primary health care [122]. Two studies
reported similar initial antidepressant prescription col-
lection rates of 85.0% in Spain [100] and 85.1% in Sweden
[120], meaning similar non-adherence rates at the start of
antidepressant treatment. Discontinuation of antidepres-
sants over six months was reported to be half of patients
with similar figures of 53% in Belgium [121] and 52.7%
in Germany [108]. Antipsychotic non-adherence in the
USA was reported to be as high as 71.0% [69] with Mar-
cus et al. noting non-adherence to long-acting injectables
to be 51.8% [64]. Sedative hypnotic non-adherence was
found to be 6.3% in one study investigating adherence in
patients with bipolar disorder in the USA [68]. Mood sta-
biliser non-adherence was reported in three USA studies,
looking at a population with bipolar disorder, as being
19.3% [78], 24.1% [84], and as high as 82.3% [68]. Patients
discontinuing stimulant medication in the USA was
reported at a rate of 21.0% [81]. Of those (21.0%) discon-
tinuing stimulant medication, many discontinued within
one month of initiation (42.0%) and by six months 96.0%
had discontinued [81].

Potentially inappropriate prescribing/medication

In total 20/77 (26.0%) studies reported PIP/PIM/PHP
epidemiological data (14/20 PIM, 5/20 PIP, 1/20 PHP).
Half of these studies reported the study populations as
elderly with comorbidities (10/20, 50.0%). Five (5/20,
25.0%) studies focused specifically on patients with
dementia [55, 86, 87, 97, 106] and 4/20 (20.0%) evalu-
ated a broader range of psychiatric diagnoses [95, 96,
118, 119]. The final study used a clinical database with
a mental health sub-population to investigate indicators
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Table 2 Characteristics summary of 77 epidemiology studies
Study Characteristic Characteristic subcategory No. of
studies
(%)
Year of Publication 2000-2010 21 (27.3)
2011 onwards 56(72.7)
Country of origin USA 33(42.9)
UK 10 (13.0)
Europe 21(27.3)
Other 13(16.9)
Primary care setting General Practice 31(40.3)
Community-dwelling 21(27.3)
Nursing Homes 9(11.7)
Community Pharmacy 8(104)
CMHT 4(5.2)
CMHC 3(3.9)
Ambulatory Care 1(1.3)
Data collection method Medical/Pharmacy/Prescription records 33(42.9)
Clinical/insurance databases 21(27.3)
Questionnaire/survey 19 (24.7)
Interviews 17 (22.1)
Medication reviews 6(7.8)
Technology 3(3.9)
Observation 1(1.3)
DRP investigated Non-adherence 60 (77.9)
PIP/PIM/PHP 20 (26.0)
ME 11(14.3)
Preventable ADR/ADE 339
Patient population Patients with mental illness 58 (75.3)
Elderly 10(13.0)
Dementia patients with comorbidities 5(6.5)
General population (mental health sub-population) 3(3.9)
Patients with chronic diseases 1(1.3)
Psychiatric diagnoses within study population® Depression 48 (62.3)
Psychosis 23(29.9)
Anxiety disorders 21(27.3)
Bipolar disorder 20 (26.0)
Dementia 14(18.2)
NS 9(11.7)
Others* 8(104)

# Some studies reported multiple diagnoses; * e.g. ADHD/Personality disorders; ADE=Adverse drug event; ADR=Adverse drug reaction; CMHC=Community
mental health clinic; CMHT=Community mental health team; DRP=Drug-related problem; ME=Medication error; NS=Nonspecified; PHP=Potentially hazardous
prescribing; PIM=Potentially inappropriate medication; PIP=Potentially inappropriate prescribing; UK=United Kingdom; USA=United States of America

of PHP [26]. The diagnosis cited the most was depres-
sion 14/20 (70.0%), followed by dementia 10/20 (50.0%).
The main age of interest was elderly patients, with 15/20
(75.0%) investigating a population that were mostly aged
60 and above. Nursing homes were the most commonly
reported study setting (8/20, 40.0%) [52, 55, 86, 97, 104,
105, 118, 124].

The percentage of antidepressants reported to be
potentially inappropriate amongst elderly patients in
one study across eight European countries (2005) was
20.0% [129], with one study reporting this to be as high
as 43.7% in elderly patients [128]. PIP was seen with the

use of first and second generation antipsychotics with
studies reporting prevalence rates of 24.8% [97], 31.5%
[104], and 53.4% [128] of antipsychotics being poten-
tially inappropriate. One study specifically investigated
potentially inappropriate neuroleptics and found 55.6%
were inappropriate in patients with dementia, 37.5%
in patients with diagnosed depression, and 10.2% in
patients with mood disorders measured using a valid
scale [105]. Inappropriate benzodiazepine and hyp-
notic prescribing were as high as 39.7% (17,977/45,242)
and 48.4% (5,124/10,588) respectively, within an elderly
population in Taiwan [128]. One study cited 50.0% of
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anxiolytic prescriptions being affected by PIP [104]. No
studies reported any PIP/PIM data for mood stabilisers
or stimulants.

Medication errors and adverse drug reactions/events

A total of 11/77 (14.3%) studies reported other DRP epi-
demiological data which were medication errors (11/11),
preventable adverse drug reactions (2/11) and prevent-
able adverse drug events (1/11) [26, 54, 55, 74, 85, 88, 95,
96, 106, 118, 124]. The two most frequently cited study
settings were nursing homes (4/11, 36.4%) [54, 55, 118,
124] and general practice (4/11, 36.4%%) [26, 74, 88, 106].
Depression was the most cited psychiatric diagnosis
(7/11, 63.6%). The study age of interest were commonly
older patients with 5/11 (38.5%) reporting population
ages of 65 and over [54, 55, 106, 118, 124], 3/11 (27.3%)
studies examined an adult population [85, 95, 96], 2/11
(18.2%) studies did not specify a study population age
range [26, 88], and one study (9.1%) examined a paedi-
atric population<18 [74]. The study populations were
patients with mental illness - including dementia specific
(8/11, 72.7%) [55, 74, 85, 88, 95, 96, 106, 118], elderly with
comorbidities (2/11, 18.2%) [54, 124], and 1/11 (9.1%)
examined a general population clinical database [26]. The
most cited medication error type was drug-drug interac-
tions (7/11, 63.6%) [54, 55, 95, 96, 106, 118, 124], followed
by dosage errors/dose too high/low (5/11, 45.5%) [54, 88,
95, 96, 106], then monitoring errors (4/11, 36.4%) (26, 74,
88, 96].

A study originating in Slovenia which included 24
patients found a total of 79 drug-drug interactions (18
major and 61 minor), with the highest number of major
interactions per patient being five [118]. A study from
Germany found 8% of patients with dementia were pre-
scribed doses too high and 5% were prescribed doses too
low [106]. Two of the four studies reporting monitor-
ing issues reported additional tests being required for
patients [88, 96]. Two out of 11 studies (15.4%) reported
adverse drug reactions [95, 96] and one study found
55.1% experienced a suspected adverse drug reaction
[95]. Problems with antidepressants involved dosage
errors, drug-drug interactions, drug-disease interactions,
and therapeutic duplication [54]. For patients with SMI
in a UK study, monitoring of neuroleptics was overdue in
73.0% (16/22) of cases and blood parameters were out of
range in 27.0% (6/22) of cases [88].

Aetiology of drug-related problems

Aetiological data was collected most commonly in stud-
ies from the USA (12/25, 48.0%), followed by the UK
(5/25, 20.0%), Germany (2/25, 8.0%), Australia (1/25,
4.0%), Belgium (1/25, 4.0%), Canada (1/25, 4.0%), France
(1/25, 4.0%), South Africa (1/25, 4.0%), and Scotland
(1/25, 4.0%). Out of the 25/79 (31.6%) studies which
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reported aetiological data, 6/25 (24.0%) were qualitatively
derived, 16/25 (64.0%) quantitative, and 3/25 (12.0%)
used mixed methods. Data collection methods included
interviews/focus groups (12/25, 48.0%), surveys/ques-
tionnaires (9/25, 36.0%), medical/pharmacy/medication
records (7/25, 28.0%), medication reviews (2/25, 8.0%),
and a clinical database (1/25, 4.0%) with seven stud-
ies using multiple collection methods. A characteristics
summary of the aetiology studies can be seen in Table 3
with a data summary of each study available in Supple-
mentary file 5.

The study populations for the 25 aetiological studies
were as follows: patients with mental illness (20/25), gen-
eral population with mental health subpopulation (4/25),
and clinician views (mental health diagnoses unspeci-
fied). The full aetiology dataset can be seen in Supple-
mentary file 6. The aetiology of non-adherence was
most commonly investigated with 19/25 (76.0%) studies
reporting on this DRP. Nineteen studies (19/25, 76.0%)
included an objective to research DRP causes and/or risk
factors/predictors with fifteen of these studies (15/19,
78.9%) focusing solely on non-adherence and the remain-
ing four studies presenting data for non-adherence and
monitoring [113], PIM [107], PIP [103] and PHP/Moni-
toring [26]. Only two studies [93, 113] provided solely
aetiological data, the remaining 23 studies all presented
epidemiological data and/or evaluated an interven-
tion as it was their main objective. In total, prescriber-
related factors (e.g. time, communication, location) were
reported in 8/25 (32.0%) studies and patient-related fac-
tors were reported in 23/25 (92.0%) studies. Six aetio-
logical studies 6/25 (24.0%) [54, 55, 88, 93, 106, 113]
identified multiple DRPs but only presented aetiological
data for a selection of the identified safety challenges.

Risk factor data

The two most common data collection methods were
questionnaires (4/10, 40.0%) followed by medical records
(2/10, 20.0%). Out of the ten risk factor studies, six
reported these for non-adherence [54, 55, 58, 59, 68, 79],
one for PIM [86], one for PIP [103], one for PHP and a
medication error (monitoring) [26], and one for prevent-
able adverse drug events and a medication error which
was drug-drug interactions [106]. Risk factors for non-
adherence included patient scepticism about medica-
tion (p<0.05) [58], increased travel time to pharmacies
(p=0.04) [59], and polypharmacy (adjusted relative rate
ratio 2.72 (95% CI 1.76—-4.21)) [55]. Parsons et al. found
a correlation between the number of medications pre-
scribed and the occurrence of PIM (r=0.335, p<0.001)
[86]. Hiance-Delahaye et al. noted polypharmacy
(adjusted OR 5-9 drugs 2.61 (95% CI 1.11- 6.16) and
OR2=10 drugs 2.69 (95% CI 1.06—-6.87)) and longer symp-
tom duration (adjusted OR 2.82 (95% CI 1.42-6.99)) was
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Table 3 Characteristics summary of 25 aetiology studies
Study Characteristic Characteristic subcategory No. of
studies
(%)
Year of Publication 2000-2010 7 (28.0)
2011 onwards 18 (72.0)
Country of origin USA 12 (48.0)
UK* 6(24.0)
Europe 4(16.0)
Other 3(12.0)
Primary care setting General Practice 13 (52.0)
Community-dwelling 7(28.0)
Nursing Homes 3(12.0)
Community Pharmacy 2(80)
Data collection method” Interviews/Focus groups 12 (48.0)
Questionnaire/survey 9 (36.0)
Medical/Pharmacy/Prescription records 7(28.0)
Medication reviews 2 (8.0)
Clinical database 1(4.0)
DRP investigated Non-adherence 19 (76.0)
PIP/PIM/PHP 4(16.0)
ME 4(16.0)
Preventable ADR/ADE 1(4.0)
Aetiology data type Causal’ 15 (60.0)
Risk factor’ 10 (40.0)
Aetiological factors Patient-related 23(92.0)
Prescriber-related 8(32.0)

# some studies used multiple methods; * includes Scotland specific study; 1=Underlying reasons; 2=Correlations; ADE=Adverse drug event; ADR=Adverse drug
reaction; ME=Medication error; PHP=Potentially hazardous prescribing; PIM=Potentially inappropriate medication; PIP=Potentially inappropriate prescribing;

UK=United Kingdom; USA=United States of America

correlated with PIP of antidepressants in older patients
[103]. A UK study found>10 repeat prescriptions had a
higher risk of PHP (adjusted OR 30.22) but a lower risk
of inadequate monitoring (adjusted OR 0.35 (95% CI
0.29-0.41)), and female patients were more at risk of PHP
(adjusted OR 1.43 (95% CI 1.41-1.45)) and inadequate
monitoring (adjusted OR 1.12 (95% CI 1.05-1.20)) [26].
A study in patients with dementia in Germany found
cognitive impairment was associated with preventable
adverse drug events (p=0.004) and a psychiatric diagno-
sis was associated with inappropriate drug choice (OR
1.66 (95% CI 1.24-2.21) p=0.001) and therefore adverse
drug events (y*(10)=19.38, p=0.036) and drug-drug
interactions (y*(10)=56.15, p<0.001) [106].

Causal data

The most common data collection method used was
interviews (9/15, 60.0%) followed by questionnaires
(4/15, 26.7%), with the majority of causal data relating
to non-adherence (13/15 studies) and the reasons for
non-adherence can be viewed in Supplementary file 6.
Breakdown of communication was a common theme in
two studies [88, 107] with Voigt et al. (mixed methods
analysis in Germany) noting that there was poor commu-
nication from psychiatrists to GPs regarding prescribed

medication and lack of clinical information [107]. How-
ever Voigt et al. provided little causal data in the context
of mental illness as the main focus of the paper was PIM
prescribing in the elderly. Raynsford et al. noted in the 10
cases of drug error discovered by a specialist pharmacist,
that 50% of errors were due to poor communication from
secondary care and the other 50% were due to GPs not
paying attention to instructions from secondary care [88].
Overall however, Raynsford et al. provided little causal
data as the main focus was investigating the impact of a
specialist mental health pharmacy team within English
general practices. All 15 studies presented brief causal
data and did not report any incidents arising from mul-
tiple contributory factors or wider system involvement.

Remedial interventions for drug-related problems

Most studies (10/18, 55.6%) adopted the randomised con-
trolled trial study design to evaluate an intervention. The
top three countries where interventions were commonly
evaluated was the USA (6/18, 33.3%), followed by the
UK (4/18), then Slovenia and Australia (2/18 each). The
most common setting for intervention studies was gen-
eral practice (7/18, 38.9%), with 4/18 (22.2%) taking place
in community pharmacy, 4/18 (22.2%) in CMHTs, 1/18
(5.6%) in nursing homes, 1/18 (5.6%) in a community
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mental health clinic, and 1/18 (5.6%) in a non-specific
community setting. All of the intervention studies tar-
geted patients with mental illness as the main study
population, with one of those studies targeting patients
with dementia in general practice specifically [106]. A
characteristics summary of the intervention studies can
be seen in Table 4. A data summary of each intervention
study can be viewed in Supplementary file 7 with the full
dataset of interventions and reported outcomes available
in Supplementary file 8.

The three most common interventions aimed to
improve adherence (11/18, 61.1%) [53, 57, 71, 73, 76, 80,
89, 90, 99, 111, 123], optimise psychotropic drugs (2/18,
11.1%) [88, 119], and evaluate medicine reviews (2/18,
11.1%) [96, 118] with the remainder each evaluating a dif-
ferent intervention.

More than half the studies (10/18, 55.6%) utilised a
pharmacist to provide an intervention. Eight of the ten
pharmacist interventions involved a form of medication
review or monitoring service for patients. The remain-
ing two pharmacist interventions were to provide educa-
tion/coaching to patients to help improve adherence [99,
111]. The DRP targets were non-adherence (11/18), high
dose/multiple antipsychotics (1/18), monitoring (1/18),

Table 4 Characteristics summary of 18 intervention studies
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prescribing discrepancies (1/18), PIMs/drug-drug inter-
actions (2/18), and three had non-specified DRP targets
with some studies having multiple targets.

Whilst all 18 studies reported positive improvements
in some of their measured outcomes (results in Supple-
mentary file 8), 6/18 (33.3%) interventions reported
little difference between a few medication safety mea-
sures in the intervention and control groups. Outcome
measures used in the studies included adherence rates,
recommendation approvals, DRP rate reductions, and
prescribing discrepancy rates. Rubio-Valera et al. found
the intervention group were more likely to remain adher-
ent at 3 and 6 months, however, this did not reach statis-
tical significance [99]. Johnson et al. trialled a three part
quality improvement intervention in three CMHTs, and
reported that one of the teams achieved a reduced medi-
cation discrepancy rate and a non-statistically significant
improvement but the other two did not [85]. Raynsford
et al. reported a total of 104 interventions for different
DRPs such as adherence issues, high dose/multiple anti-
psychotics, physical health monitoring issues and drug
errors. Out of all the interventions made by a special-
ist medicines optimisation team, 5.8% were graded as
hospital admission prevented and 23.1% were graded as

Study Characteristic Characteristic subcategory No. of
studies
(%)
Year of Publication 2000-2010 4222
2011 onwards 14 (77.8
Country of origin USA 6(33.3
UK 4(222
Europe 5278
Other 3(16.7
Primary care setting General Practice 7 (389
Community Pharmacy 4222
CMHT 4(222
Nursing Homes 1(5.6

CMHC

Interventions

DRP targets*

Community-dwelling 1
Medication review
Education/coaching
Multimodal program
Multidisciplinary teleservice
Financial incentives
Technology
Non-adherence
Nonspecified DRPs
PIM/DDI

Prescribing discrepancies 1(
High dose/muiltiple antipsychotics 1(
Monitoring 1(5.6)

N W = N NN W w o

* some studies had multiple targets; CMHC=Community mental health clinicc CMHT=Community mental health team; DDI=Drug-drug interaction; DRP=Drug-
related problem; PIM=Potentially inappropriate medication; UK=United Kingdom; USA=United States of America
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being of no clinical significance to the patient [88]. Priebe
et al. (2016) trialled stopping financial incentives in UK
antipsychotic users and found no statistically significant
difference in mean adherence between the control and
intervention group [89]. Corden et al. trialled a mobile
app in the USA to improve adherence, adherence was
88.5% during the first four weeks, and in the final four
weeks of the eight week trial there was a non-statistical
decrease in adherence to 73.0% 7). Finally, Brook et al.
evaluated a pharmacy coaching program for patients
in the Netherlands and the intention-to-treat analy-
ses showed no effect on adherence. Only the analysis of
patients who received per-protocol interventions had sta-
tistically significant better adherence in the intervention
group compared to controls (95% CI 5.1-28.9, p<0.05)
[111].

Discussion
To our knowledge this is the first study to identify, gather
and describe the global published literature concern-
ing the epidemiology, aetiology, and impact of remedial
interventions designed to improve medication safety in
populations with mental illness within a primary care
setting. A total of 79 studies were identified, with 77
reporting on epidemiology, 25 on aetiology, and 18 evalu-
ated interventions. This review has highlighted important
medication safety challenges that patients with mental
illness may face in primary care, and supports the WHO
and NHS in having medicines safety [1, 2] and mental
health patient safety [2] as key areas for improvement.
The DRPs investigated most commonly were non-adher-
ence followed by PIP/PIM/PHP with very little aetiologi-
cal and intervention data reported for other preventable
medication safety challenges. Depression was the most
commonly cited diagnosis overall and a common focus
in medication error/adverse drug event studies. Patients
with dementia or elderly with mental illness comorbidi-
ties made up the majority of PIP/PIM studies. Schizo-
phrenia and bipolar disorder were mainly represented in
non-adherence studies and patients with other diagnoses
such as personality disorders and attention deficit hyper-
activity disorder were underrepresented as a whole. The
majority of interventions involved a specialist pharmacist
and most examined interventions designed to improve
adherence rates to psychotropics; whilst many reported
positive results on some medication safety measures,
some measures reported little difference between groups.
This review highlighted that the epidemiology, aetiol-
ogy, and trialled interventions of non-adherence have
been extensively explored within primary care. Some
non-adherence rates reported were considerably higher
than other patient groups with chronic conditions in
primary care [130]. Patients commonly reported side
effects as a major contributor to their non-adherence, a
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key influencing factor in another systematic review [131].
Non-adherence is a critical issue in mental health care as
it can lead to illness exacerbation and reduced efficacy of
treatments [131]. The methodologies used mostly sought
information from one source which may have limited
the exploration of other contributory factors and wider
system involvement, and might explain why patient-
related factors were the most cited cause. Depression
was the most common diagnosis within the non-adher-
ence studies and further insights are required for other
mental health conditions and associated medications.
Commonly intervention studies evaluated a single novel
intervention such as using technology or educational
programs which demonstrated some success, however,
as this review as well as another [132] found, the causes
of non-adherence are multifactorial, and therefore likely
require multifaceted intervention. Recommendations for
future policy development regarding non-adherence are
needed as it has been clearly evidenced as a prevalent
and well-understood issue.

The epidemiology and risk factors for PIP/PIM was
the second most commonly researched safety challenge
but not a common target for remedial intervention stud-
ies. The majority of focus for PIP/PIM studies was older
patients and those with dementia based in nursing
homes. Older patients are at risk of medication safety
events as this population are likely to have comorbidi-
ties, polypharmacy [133] and an increased risk of using
inappropriate medication [134]. It is known that older
patients are subject to metabolic changes, reduced clear-
ance, and polypharmacy which can lead to drug-drug
interactions [134]. Whilst it is therefore understandable
that PIP/PIM studies have focused on older patients, a
focus on those with specific diagnoses or in particular
settings may not provide a generalisable view across all
patients with mental illness. One recent study by Kha-
wagi et al. highlighted the prevalence and risk factors
for potentially hazardous prescribing in broader popu-
lations with mental illness in UK primary care, and may
be used to guide further international work [26]. Aetio-
logical data from three studies cited communication and
polypharmacy as key issues but overall was limited to
specific patient groups and contexts which may adversely
affect the development of remedial interventions. These
findings could be useful for future intervention research
as they identify some key mental health patient groups
where PIP/PIM is prevalent for development of targeted
interventions. Electronic health record searches (such as
a pharmacist-led information technology intervention for
medication errors (PINCER) and the Salford medication
safety dashboard (SMASH)) have been trialled as poten-
tial interventions for PIP at scale in primary care [135,
136] and demonstrated success as they can be applied
on a large scale, promote multidisciplinary working, and
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involve medicines experts such as pharmacists. There
may therefore be scope for a similar PIP/PIM interven-
tion for patients with mental illness [26], with limited evi-
dence from PIP/PIM intervention studies in this review
also suggesting benefits of multidisciplinary working and
specialist mental health pharmacist reviews. The findings
that PIP/PIM are prevalent issues supports the delivery
of training and implementation of electronic prescribing
systems to reduce prescribing error rates and improve
safety of prescriptions [2] which have demonstrated
reductions in prescribing errors in other settings such as
hospitals [137].

This review has emphasised the positive impact spe-
cialist mental health pharmacists can have on the care
of patients with mental illness in primary care, including
medication reviews, timely follow-ups, and appropri-
ate drug choice/prescribing. This finding is consistent
with other research which suggests pharmacists could
provide integrated care, follow-ups, and evidence-based
pharmacotherapy [138, 139]. This review also supports
NHS plans to expand the number of clinical pharmacists
in primary care to provide medicine reviews [140] and
to train more specialist mental health pharmacists for
roles in primary care such as working in CMHTs [141],
ultimately improving efficiency and patient care. Spe-
cialist pharmacist medication reviews are supported by
this review and are involved in the NHS Long Term Plan
[140]. Pharmacists were also integral in the data collec-
tion of included studies which highlights the importance
of their role in identifying and measuring the quality and
safety of medication use.

The majority of the causal and risk factor data was for
non-adherence and other DRPs were poorly represented.
Risk factor data identified correlations but not causation
so our understanding of the aetiology for other DRPs
such as PIP/PIM, medication errors and preventable
adverse drug events remains limited. The main aetio-
logical findings for non-adherence were mostly related to
patient factors such as side effects. Prescriber-related fac-
tors are less commonly reported despite evidence in this
review of safety challenges originating from prescriber
such as potentially inappropriate prescribing. Limited
risk factor and causal data for DRPs such as PIP/PIM,
medication errors, and preventable adverse drug events
means there is less knowledge to guide the development
of theory-driven and targeted interventions that have the
best chance of success. Using theory-driven approaches
when designing patient safety interventions helps to
demonstrate feasibility and acceptability [142]. Commu-
nication difficulties between services were highlighted
in this review as a contributor to preventable medica-
tion safety incidents. This supports the need for future
research regarding care transitions, which the WHO
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have also identified as a key challenge - medication safety
in transitions of care [143].

Our findings reveal that other DRP outcomes such as
medication errors and preventable adverse drug events
have received little attention in the literature and there
was a common focus on patients with depression and
elderly patients in medication error and adverse drug
event studies. The existing data does not provide a clear
epidemiological and aetiological picture as the relevant
studies did not focus on the aetiology of these DRPs as
their primary objective, and/or included a small variety
of medication errors and adverse drug events; thus the
prevalence and causes of a wider range of error sub-types
such as prescribing, monitoring, dispensing and admin-
istration have yet to be established. It is important to tar-
get medication errors and related adverse drug events as
these events are inherently preventable and cost the NHS
just over £98 million per year [29], hence why they are
targets for national and international policies [1, 2]. There
is evidence from studies in other disease states such as
diabetes and congestive heart failure, that pharmacist-led
medication reviews could identify and prevent adverse
drug events bringing considerable cost savings [144].
Recent evidence has highlighted that medication errors
and adverse drug events are common in secondary care
mental health settings and have unique factors which
underpin their nature and aetiology [18, 19]; the available
evidence from primary care in this review does not con-
firm whether these same factors apply or not and so this
question must be explored in-depth as seen elsewhere in
this setting [145] to guide the development of targeted
interventions with the best chance of success.

Strengths and limitations

This is the first study to compile available evidence con-
cerning the epidemiology, aetiology, and interventions
for DRPs in patients with mental illness in primary care.
A systematic approach was followed to develop and com-
plete the search which allowed transparency and rigour.
Independent extraction of study characteristics and data
was carried out by two additional reviewers. However,
there were several limitations to the review. The screen-
ing was carried out by one reviewer (MJA) which may
have resulted in studies being inappropriately excluded
however, any cases of uncertainty were discussed
amongst the research team. Grey literature was excluded
so some additional insights may be missing. Quality
assessment of the studies was not carried out as it can
lead to a form of selection bias [146] and also the aim of
the review was to primarily explore all of the available
peer-reviewed literature and identify future research tar-
gets. Non-english language studies were excluded which
may have led to exclusion of relevant non-English studies.
If a study reported on one specific drug or error subtype
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then it was excluded, and whilst including this data may
lead to additional insights it would not support generalis-
ability across populations with mental illness which was
the purpose of this review. The term “mental illness” is
relatively broad with no unified accurate definition [147,
148] which can lead to significant heterogeneity between
how each study defines the population. This difficulty was
minimised by including studies which confirmed their
study population by diagnosis or formal screening and
search terms within the strategy encompassed multiple
variations of the term.

Conclusion

This is the first scoping review to identify and describe
published literature concerning medication safety chal-
lenges for patients with mental illness in primary care. It
revealed that medication safety challenges are common
and that non-adherence and PIP/PIM are the most com-
monly investigated types of drug-related problem. The
available data identified important targets that may form
the focus of future interventions. Compared to these out-
comes, there is currently limited epidemiological and
aetiological data regarding medication errors and pre-
ventable adverse drug events for those with mental illness
in primary care settings, with gaps across outcomes for
specific mental health diagnoses and wider patient age
groups. Future work should further explore the epidemi-
ology and aetiology of medication errors and preventable
adverse drug events across wider groups of patients with
mental illness. This scoping review can be used to inform
future work on the pathway to developing remedial inter-
ventions to improve the outcomes for patients with men-
tal illness.

Abbreviations

CMHT Community Mental Health Team

CVvD Cardiovascular Disease

DRP Drug-related problem

GP General Practitioner

NHS National Health Service

PHP Potentially Hazardous Prescribing

PIM Potentially Inappropriate Medication

PINCER Pharmacist-led information technology intervention

PIP Potentially Inappropriate Prescribing

PRISMA-ScR  Preferred Reporting Items for Systematic Reviews and Meta-
Analyses Scoping Review

SMASH Salford medication safety dashboard

SMI Serious Mental lliness

UK United Kingdom

USA United States of America

WHO World Health Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512888-023-04850-5.

Supplementary Material 1 - Embase search strategy

Supplementary Material 2 - Data extraction form

Page 13 of 17

Supplementary Material 3 - Dataset summary of 79 included studies
Supplementary Material 4 - Data summary of 77 epidemiology studies
Supplementary Material 5 - Data summary of 25 aetiology studies

Supplementary Material 6 - Aetiology of medication safety challenges full
dataset

Supplementary Material 7 - Data summary of 18 intervention studies

Supplementary Material 8 - Intervention studies and reported outcomes
full dataset

Supplementary Material 9 - PRISMA-ScR Checklist

Acknowledgements
Not applicable.

Authors’ contributions

MJA: lead role in conception, design, data searching, main data extraction,
analysis, interpretation, drafted, revised and approved the manuscript.

PJL: conception, design, data extraction, analysis, interpretation, revised and
approved the manuscript.

RNK: conception, design, data extraction, analysis, interpretation, revised and
approved the manuscript.

Funding
Not applicable.

Data Availability

The data generated and analysed during this study to support the findings are
included in this published article and its supplementary files. Any additional
datasets used and/or analysed during the current study are available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate.
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 17 January 2023 / Accepted: 6 May 2023
Published online: 12 June 2023

References

1. World Health Organisation. Medication Without Harm - Global Patient Safety
Challenge on Medication Safety Geneva: World Health Organization; 2017
[updated 2017; cited 2021 Oct 26]. Available from: https.//www.who.int/
initiatives/medication-without-harm.

2. NHS England. The NHS Patient Safety Strategy: Safer culture, safer
systems, safer patients London: NHS. ; 2019 [updated 07/2019; cited
2022 Jan 11]. Available from: https.//www.england.nhs.uk/wp-content/
uploads/2020/08/190708_Patient_Safety_Strategy_for_website_v4.pdf.

3. WHO. Information sheet: Premature death among people with severe mental
disorders Geneva, Switzerland: World Health Organisation; [cited 2021 Sep-
tember 16]. Available from: https://www.who.int/mental_health/manage-
ment/info_sheet.pdf.

4. Chesney E, Goodwin GM, Fazel S. Risks of all-cause and suicide mortality in
mental disorders: a meta-review. World psychiatry : official journal of the
World Psychiatric Association (WPA). 2014;13(2):153-60.


https://doi.org/10.1186/s12888-023-04850-5
https://doi.org/10.1186/s12888-023-04850-5
https://www.who.int/initiatives/medication-without-harm
https://www.who.int/initiatives/medication-without-harm
https://www.england.nhs.uk/wp-content/uploads/2020/08/190708_Patient_Safety_Strategy_for_website_v4.pdf
https://www.england.nhs.uk/wp-content/uploads/2020/08/190708_Patient_Safety_Strategy_for_website_v4.pdf
https://www.who.int/mental_health/management/info_sheet.pdf
https://www.who.int/mental_health/management/info_sheet.pdf

Ayre et al. BMC Psychiatry

20.

21.

22.

23.

24,

25.

26.

27.

28.

(2023) 23:417

Colton CW, Manderscheid RW. Congruencies in increased mortality rates,
years of potential life lost, and causes of death among public mental health
clients in eight states. Prev Chronic Dis. 2006;3(2):A42-A.

Prior P, Hassall C, Cross KW. Causes of death associated with psychiatric illness.

JPublic Health Med. 1996;18(4):381-9.

Sokal J, Messias E, Dickerson FB, Kreyenbuhl J, Brown CH, Goldberg RW, et al.
Comorbidity of medical ilinesses among adults with serious mental illness
who are receiving community psychiatric services. J Nerv Mental Disease.
2004,192(6):421-7.

Lucca JM, Vamsi A, Kurian SJ, Ebi S. A prospective observational study

on psychotropic drug use in non psychiatric wards. Indian J Psychiatry.
2019,61(5):503-7.

Haddad PM, Correll CU. The acute efficacy of antipsychotics in schizophre-
nia: a review of recent meta-analyses. Therapeutic Adv Psychopharmacol.
2018;8(11):303-18.

Penn E, Tracy DK. The drugs don't work? Antidepressants and the current
and future pharmacological management of depression. Therapeutic Adv
Psychopharmacol. 2012,2(5):179-88.

Gould TD, Chen G, Manji HK. Mood stabilizer psychopharmacology. Clin
Neurosci Res. 2002;2(3-4):193-212.

Stroup TS, Gray N. Management of common adverse effects of antipsychotic
medications. World psychiatry : official journal of the World Psychiatric Asso-
ciation (WPA). 2018;17(3):341-56.

Correll CU, Solmi M, Veronese N, Bortolato B, Rosson S, Santonastaso P, et al.
Prevalence, incidence and mortality from cardiovascular disease in patients
with pooled and specific severe mental illness: a large-scale meta-analysis
of 3,211,768 patients and 113,383,368 controls. WORLD PSYCHIATRY.
2017,16(2):163-80.

Kukreja S, Kalra G, Shah N, Shrivastava A. Polypharmacy in psychiatry: a
review. Mens sana monographs. 2013;11(1):82-99.

Keers RN, Williams SD, Vattakatuchery JJ, Brown P, Miller J, Prescott L, et

al. Medication safety at the interface: evaluating risks associated with
discharge prescriptions from mental health hospitals. J Clin Pharm Ther.
2015;40(6):645-54.

Keers RN, Placido M, Bennett K, Clayton K, Brown P, Ashcroft DM. What causes
medication administration errors in a mental health hospital? A qualitative
study with nursing staff. PLoS ONE. 2018;13(10):e0206233-e.

Maidment ID, Lelliott P, Paton C. Medication errors in mental healthcare: a
systematic review. Qual Saf Health Care. 2006;15(6):409-13.

Alshehri GH, Ashcroft DM, Nguyen J, Hann M, Jones R, Seaton K, et al. Preva-
lence, nature, severity and preventability of adverse drug events in Mental
Health Settings: findings from the MedicAtion relateD harm in mEntal health
hospitals (MADE) study. Drug Saf. 2021,44(8):877-88.

Alshehri GH, Keers RN, Carson-Stevens A, Ashcroft DM. Medication Safety in
Mental Health Hospitals: a mixed-methods analysis of incidents reported to
the National Reporting and Learning System. J Patient Saf. 2021;17(5):341-51.
Keers RN, Hann M, Alshehri GH, Bennett K, Miller J, Prescott L, et al. Preva-
lence, nature and predictors of omitted medication doses in mental health
hospitals: a multi-centre study. PLoS ONE. 2020;15(2):14.

Maidment ID, Parmentier H. Medication error in mental health: implications
for primary care. Mental health in family medicine. 2009;6(4):203-7.
Rothschild JM, Mann K, Keohane CA, Williams DH, Foskett C, Rosen SL,

et al. Medication safety in a psychiatric hospital. Gen Hosp Psychiatry.
2007,29(2):156-62.

Institute of Medicine Committee on the Future of Primary Care. In: Donald-

son M, Yordy K, Vanselow N, editors. Defining Primary Care: An Interim Report.

Washington (DC): National Academies Press (US) Copyright 1994 by the
National Academy of Sciences.; 1994.

Alshehri GH, Keers RN, Ashcroft DM. Frequency and nature of medication
errors and adverse drug events in Mental Health Hospitals: a systematic
review. Drug Saf. 2017;40(10):871-86.

Procyshyn RM, Barr AM, Brickell T, Honer WG. Medication errors in psychiatry:
a comprehensive review. CNS Drugs. 2010;24(7):595-609.

Khawagi WY, Steinke D, Carr MJ, Wright AK, Ashcroft DM, Avery A, et al.
Evaluating the safety of mental health-related prescribing in UK primary care:
a cross-sectional study using the clinical Practice Research Datalink (CPRD).
BMJ Qual Saf. 2021;25:25.

Hodkinson A, Tyler N, Ashcroft DM, Keers RN, Khan K, Phipps D, et al. Prevent-
able medication harm across health care settings: a systematic review and
meta-analysis. BMC Med. 2020;18(1):NPAG-NPAG.

England L. RCGP position statement on mental health in primary care
England: Royal College of General Practitioners/Primary Care Mental Health

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Page 14 of 17

Steering Group; 2017 [cited 2021 Oct 22]. Available from: http://www.info-
coponline.es/pdf/RCGP-PS-mental-health.pdf.

Elliott RA, Camacho E, Jankovic D, Sculpher MJ, Faria R. Economic analysis

of the prevalence and clinical and economic burden of medication error in
England. BMJ Qual Saf. 2021;30(2):96-105.

Auraaen A, Slawomirski L, Klazinga N, editors. The economics of patient safety
in primary and ambulatory care: Flying blind;2018.

Nederlof M, Heerdink ER, Egberts ACG, Wilting |, Stoker LJ, Hoekstra R, et al.
Monitoring of patients treated with lithium for bipolar disorder: an interna-
tional survey. Int J bipolar disorders. 2018;6(1):12.

Savage N, Green J, Seshadri M, Thalitaya MD. Study on lithium monitoring
amongst patients in a community mental health and primary care setting in
Rural England. Psychiatria Danubina. 2017;29(Supplement 3):481-S6.

Lester H. Current issues in providing Primary Medical Care to People with
Serious Mental illness. Int J Psychiatry Med. 2006;36(1):1-12.

Arksey H, O'Malley L. Scoping studies: towards a methodological framework.
Int J Soc Res Methodol. 2005;8(1):19-32.

PRISMA Extension for Scoping Reviews (PRISMA-ScR). Checklist and Explana-
tion. Ann Intern Med. 2018;169(7):467-73.

McGowan J, Straus S, Moher D, Langlois EV, O'Brien KK, Horsley T, et al.
Reporting scoping reviews—PRISMA ScR extension. J Clin Epidemiol.
2020;123:177-9.

Greenhalgh T, Peacock R. Effectiveness and efficiency of search methods

in systematic reviews of complex evidence: audit of primary sources. BMJ.
2005;331(7524):1064-5.

Bramer WM, Rethlefsen ML, Kleijnen J, Franco OH. Optimal database
combinations for literature searches in systematic reviews: a prospective
exploratory study. Syst Rev. 2017,6(1):245.

Smetzer JL, Vaida AJ, Cohen MR, Tranum D, Pittman MA, Armstrong CW. Find-
ings from the ISMP Medication Safety Self-Assessment® for hospitals. Joint
Comm J Qual Saf. 2003;29(11):586-97.

Kohn LT, Corrigan JM, Donaldson MS. To err is human: building a Safer Health
System. Washington (DC): National Academies Press (US). Institute of Medi-
cine Committee on Quiality of Health Care in America; 2000.

Donaldson L. An Organisation with a Memory: Report of an expert group on
learning from adverse events in the NHS. London; 2000.

Pappas C, Williams I. Grey Literature: its emerging importance. J Hosp Librari-
ansh. 2011;11(3):228-34.

Moher D, Liberati A, Tetzlaff J, Altman DG, The PG. Preferred reporting items
for systematic reviews and Meta-analyses: the PRISMA Statement. PLoS Med.
2009;6(7):21000097.

Bates DW, Cullen DJ, Laird N, Petersen LA, Small SD, Servi D, et al. Incidence
of adverse drug events and potential adverse drug events: implications for
Prevention. JAMA. 1995;274(1):29-34.

Aronson JK, Ferner RE. Clarification of terminology in drug safety. Drug Saf.
2005;28(10):851-70.

n den Bemt PM, Egberts TC, de Jong-van den Berg LT, Brouwers JR. Drug-
related problems in hospitalised patients. Drug Saf. 2000;22(4):321-33.
National Coordinating Council for Medication Error Reporting and Preven-
tion. About Medication Errors - What is a medication error? NCC MERP:

USA; 2021 [cited 2021 Oct 26]. Available from: https://www.nccmerp.org/
about-medication-errors.

Mickelson RS, Holden RJ. Medication adherence: staying within the boundar-
ies of safety. Ergonomics. 2018;61(1):82-103.

Khawagi WY, Steinke DT, Nguyen J, Pontefract S, Keers RN. Development of
prescribing safety indicators related to mental health disorders and medica-
tions: modified e-Delphi study. Br J Clin Pharmacol. 2021;87(1):189-209.
Spencer R, Bell B, Avery AJ, Gookey G, Campbell SM. Royal College of General
P. Identification of an updated set of prescribing-safety indicators for GPs. Br J
Gen Pract. 2014;64(621):2181-e90.

Hanlon JT, Schmader KE, Ruby CM, Weinberger M. Suboptimal prescribing in
older inpatients and outpatients. J Am Geriatr Soc. 2001;49(2):200-9.
Stevenson DG, Decker SL, Dwyer LL, Huskamp HA, Grabowski DC, Metzger
ED, et al. Antipsychotic and benzodiazepine use among nursing home resi-
dents: findings from the 2004 national nursing Home Survey. Am J GERIATRIC
PSYCHIATRY. 2010;18(12):1078-92.

Fortney JC, Pyne JM, Edlund MJ, Stecker T, Mittal D, Robinson DE, et al. Rea-
sons for antidepressant nonadherence among veterans treated in primary
care clinics. J Clin Psychiatry. 2011,72(6):827-34.

Hanlon JT, Wang X, Castle NG, Stone RA, Handler SM, Semla TP, et al. Potential
underuse, overuse, and inappropriate use of antidepressants in older veteran
nursing home residents. J Am Geriatr Soc. 2011;59(8):1412-20.


http://www.infocoponline.es/pdf/RCGP-PS-mental-health.pdf
http://www.infocoponline.es/pdf/RCGP-PS-mental-health.pdf
https://www.nccmerp.org/about-medication-errors
https://www.nccmerp.org/about-medication-errors

Ayre et al. BMC Psychiatry

55.

56.

57.

58.

59.

60.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

(2023) 23:417

Hanlon JT, Aspinall SL, Handler SM, Gellad WF, Stone RA, Semla TP, et al.
Potentially suboptimal prescribing for older veteran nursing home patients
with dementia. Ann Pharmacother. 2015;49(1):20-8.

Rhee TG, Schommer JC, Capistrant BD, Hadsall RL, Uden DL. Adm Policy
Mental Health Mental Health Serv Res. 2018;45(2):224-35. Potentially Inap-
propriate Antidepressant Prescriptions Among Older Adults in Office-Based
Outpatient Settings: National Trends from 2002 to 2012.

Sirey JA, Banerjee S, Marino P, Bruce ML, Halkett A, Turnwald M, et al. Adher-
ence to Depression Treatment in Primary Care A Randomized Clinical Trial.
JAMA PSYCHIATRY. 2017,74(11):1129-35.

Aikens JE, Nease DE Jr, Nau DP, Klinkman MS, Schwenk TL. Adherence to
maintenance-phase antidepressant medication as a function of patient
beliefs about medication. Ann Fam Med. 2005;3(1):23-30.

Noel PH, Lee S, Williams JW Jr, Gonzalez J. Adherence to mental health
treatment in a primary care clinic. Volume 18. JOURNAL OF THE AMERICAN
BOARD OF FAMILY PRACTICE; 2005. pp. 87-96. 2.

Stephenson JJ, Tuncelli O, Gu T, Eisenberg D, Panish J, Crivera C, et al. Adher-
ence to oral second-generation antipsychotic medications in patients with
schizophrenia and bipolar disorder: physicians’ perceptions of adherence vs.
pharmacy claims. Int J Clin Pract. 2012;66(6):565-73.

Gilmer TP, Dolder CR, Lacro JP, Folsom DP, Lindamer L, Garcia P, et al.
Adherence to treatment with antipsychotic medication and health care
costs among medicaid beneficiaries with schizophrenia. Am J Psychiatry.
2004;161(4):692-9.

Ganoczy D, Blow FC, Valenstein M, Ignacio RV, Kales HC, Sajatovic M. Age
comparison of treatment adherence with antipsychotic medications among
individuals with bipolar disorder. Int J Geriatr Psychiatry. 2007;22(10):992-8.
Tamburrino MB, Nagel RW, Chahal MK, Lynch DJ. Antidepressant medication
adherence: a study of primary care patients. Prim Care Companion J Clin
Psychiatry. 2009;11(5):205-11.

Marcus SC, Zummo J, Pettit AR, Stoddard J, Doshi JA. Antipsychotic Adher-
ence and Rehospitalization in Schizophrenia Patients Receiving Oral Versus
Long-Acting Injectable Antipsychotics Following Hospital Discharge. JOUR-
NAL OF MANAGED CARE & SPECIALTY PHARMACY. 2015;21(9):754 - 68.
Forma F, Green T, Kim S, Teigland C. Antipsychotic medication adherence and
Healthcare Services utilization in two cohorts of patients with Serious Mental
illness. CLINICOECONOMICS AND OUTCOMES RESEARCH. 2020;12:123-32.
Olfson M, Marcus SC, Tedeschi M, Wan GJ. Continuity of antidepressant
treatment for adults with depression in the United States. Am J Psychiatry.
2006;163(1):101-8.

Farley JF, Wang CC, Hansen RA, Voils Cl, Maciejewski ML. Continuity of anti-
psychotic medication management for Medicaid patients with schizophre-
nia. PSYCHIATRIC Serv. 2011;62(7):747-52.

Bates JA, Whitehead R, Bolge SC, Kim E. Correlates of medication adherence
among patients with bipolar disorder: results of the bipolar evaluation of
satisfaction and tolerability (BEST) study: a nationwide cross-sectional study.
Prim Care Companion J Clin Psychiatry. 2010;12(5):e1-8.

Nayak R, Desai R. Effects of medication nonadherence and comorbidity on
health resource utilization in schizophrenia. J Managed Care Specialty Pharm.
2019;25(1):37-44A.

Bultman DC, Svarstad BL, Bultman DC, Svarstad BL. Effects of physician
communication style on client medication beliefs and adherence with
antidepressant treatment. Patient Educ Couns. 2000;40(2):173-85.

Bhat S, Billups SJ, Kroehl ME, Trinkley KE, Chow Z, Loeb DF, et al. Evaluation of
a clinical pharmacist-led multidisciplinary antidepressant Telemonitoring Ser-
vice in the primary care setting. Popul HEALTH Manage. 2018;21(5):366-72.
Fontanella CA, Bridge JA, Marcus SC, Campo JV. Factors associated with
antidepressant adherence for medicaid-enrolled children and adolescents.
Ann Pharmacother. 2011,45(7-8):898-909.

Hoffman L, Enders J, Luo JC, Segal R, Pippins J, Kimberlin C. Impact of an
antidepressant management program on medication adherence. Am J MAN-
AGED CARE. 2003;9(1):70-80.

Singhal S, Billian J, Kloosterman C, Bailey T, Soares N. Low rates of Clinician
Monitoring for Second Generation Antipsychotic Medications in Community
Pediatric Practice. COMMUNITY MENTAL HEALTH JOURNAL; 2021.

Pyenson B, Goldberg S, Iwasaki K, Boyarsky V, Dirani R. A Medicaid and
commercial insured claims-based study to estimate improved antipsychotic
medication adherence among patients with schizophrenia. JOURNAL OF
BEHAVIORAL HEALTH SERVICES & RESEARCH. 2013;40(2):222 - 33.

Corden ME, Koucky EM, Brenner C, Palac HL, Soren A, Begale M et al. MedLink:
a mobile intervention to improve medication adherence and processes of
care for treatment of depression in general medicine. Digit HEALTH. 2016;2.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Page 15 of 17

Kales HC, Kavanagh J, Chiang C, Kim HM, Bishop T, Valenstein M, et al. Predic-
tors of antidepressant nonadherence among older Veterans with Depression.
PSYCHIATRIC Serv. 2016;67(7):728-34.

Sajatovic M, Ignacio RV, West JA, Cassidy KA, Safavi R, Kilbourne AM, et

al. Predictors of nonadherence among individuals with bipolar disorder
receiving treatment in a community mental health clinic. Compr Psychiatr.
2009;50(2):100~7.

Spoont M, Sayer N, Nelson DB. PTSD and treatment adherence - the role of
health beliefs. ] Nerv MENTAL DISEASE. 2005;193(8):515-22.

Velligan D, Mintz J, Maples N, Li XY, Gajewski S, Carr H, et al. A randomized trial
comparing in person and electronic interventions for improving adherence
to oral medications in Schizophrenia. Schizophr Bull. 2013;39(5):999-1007.
Toomey SL, Finkelstein JA, Sox CM, Rusinak D. Why do children with ADHD
discontinue their medication? Clin Pediatr. 2012;51(8):763-9.

Dibonaventura M, Gabriel S, Dupclay L, Gupta S, Kim E. A patient perspective
of the impact of medication side effects on adherence: results of a cross-
sectional nationwide survey of patients with schizophrenia. BMC Psychiatry.
2012;12:20.

Sajatovic M, Valenstein M, Blow FC, Ganoczy D, Ignacio RV. Treatment adher-
ence with antipsychotic medications in bipolar disorder. Bipolar Disord.
2006;8(3):232-41.

Sajatovic M, Valenstein M, Blow F, Ganoczy D, Ignacio R. Treatment adherence
with Lithium and anticonvulsant medications among patients with bipolar
disorder. PSYCHIATRIC Serv. 2007;58(6):855-63.

Johnson CF, Liddell K, Guerri C, Findlay P, Thom A. Medicines reconciliation

at the community mental health team-general practice interface: quality
improvement study. Br J Psychiatry Bull. 2020;44(1):12-8.

Parsons C, Johnston S, Mathie E, Baron N, Machen |, Amador S, et al. Poten-
tially inappropriate prescribing in older people with dementia in Care Homes
a retrospective analysis. Drugs Aging. 2012;29(2):143-55.

Delgado J, Jones L, Bradley MC, Allan LM, Ballard C, Clare L, et al. Potentially
inappropriate prescribing in dementia, multi-morbidity and incidence of
adverse health outcomes. Age Ageing. 2021;50(2):457-64.

Raynsford J, Dada C, Stansfield D, Cullen T. Impact of a specialist mental
health pharmacy team on medicines optimisation in primary care for
patients on a severe mental iliness register: a pilot study. Eur J Hosp Pharm.
2020;27(1):31-5.

Priebe S, Bremner SA, Pavlickova H. Discontinuing financial incentives for
adherence to antipsychotic depot medication: long-term outcomes of a
cluster randomised controlled trial. BMJ OPEN. 2016;6(9).

Priebe S, Yeeles K, Bremner S, Lauber C, Eldridge S, Ashby D et al. Effective-
ness of financial incentives to improve adherence to maintenance treatment
with antipsychotics: cluster randomised controlled trial. BMJ-BRITISH Med J.
2013;347.

Falcaro M, Ben-Shlomo Y, King M, Freemantle N, Walters K. Factors associated
with discontinuation of antidepressant treatment after a single prescription
among patients aged 55 or over: evidence from English primary care. Social
Psychiatry & Psychiatric Epidemiology. 2019;54(12):1545-53.

Saini P, Chantler K, Kapur N. GPs'views and perspectives on patient non-
adherence to treatment in primary care prior to suicide. J MENTAL HEALTH.
2018;27(2):112-9.

Maidment ID, Aston L, Moutela T, Fox CG, Hilton A. A qualitative study explor-
ing medication management in people with dementia living in the com-
munity and the potential role of the community pharmacist. Health Expect.
2017;20(5):929-42.

Davé S, Classi P, Kim Le T, Maguire A, Ball S. Discontinuation of antidepressant
therapy among patients with major depressive disorder. Open J Psychiatry.
2012,Vol.02N0.04:9.

Bell JS, Whitehead P, Aslani P, McLachlan AJ, Chen TF. Drug-related problems
in the community setting - pharmacists'findings and recommendations for
people with mental illnesses. Clin Drug Investig. 2006,26(7):415-25.

Gisev N, Bell JS, O'Reilly CL, Rosen A, Chen TF. An expert panel assessment of
comprehensive medication reviews for clients of community mental health
teams. Soc Psychiatry Psychiatr Epidemiol. 2010;45(11):1071-9.

Harrison SL, O'Donnell LK, Bradley CE, Milte R, Dyer SM, Gnanamanickam ES,
et al. Associations between the drug Burden Index, potentially inappropri-
ate medications and quality of life in residential aged care. Drugs Aging.
2018;35(1):83-91.

Woodward SC, Bereznicki BJ, Westbury JL, Bereznicki LRE. The effect of knowl-
edge and expectations on adherence to and persistence with antidepres-
sants. Volume 10. PATIENT PREFERENCE AND ADHERENCE; 2016.



Ayre et al. BMC Psychiatry

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

115.

116.

118.

(2023) 23:417

Rubio-Valera M, March Pujol M, Ferndndez A, Pefarrubia-Marfa MT, Travé P,
del Lopez Y, et al. Evaluation of a pharmacist intervention on patients initiat-
ing pharmacological treatment for depression: a randomized controlled
superiority trial. Eur Neuropsychopharmacol. 2013;23(9):1057-66.

Aznar-Lou |, Iglesias-Gonzalez M, Gil-Girbau M, Serrano-Blanco A, Fernandez
A, Penarrubia-Maria MT, et al. Impact of initial medication non-adherence to
SSRIs on medical visits and sick leaves. J Affect Disord. 2018;226:282-6.
Serrano MJ, Vives M, Mateu C, Vicens C, Molina R, Puebla-Guedea M, et al.
Therapeutic adherence in primary care depressed patients: a longitudinal
study. ACTAS Esp DE PSIQUIATRIA. 2014;42(3):91-8.

Oller-Canet S, Fernandez-San Martin MI, Garcia-Lecina R, Castro Rodriguez
JI, Font-Canal T, Lacasta-Tintorer D, et al. Do depressed patients comply with
treatments prescribed?: a cross-sectional study of adherence to the antide-
pressant treatment. Actas Esp Psiquiatr. 2011,39(5):288-93.
Hiance-Delahaye A, de Schongor FM, Lechowski L, Teillet L, Arvieu JJ, Robine
JM, et al. Potentially inappropriate prescription of antidepressants in old
people: characteristics, associated factors, and impact on mortality. Int
Psychogeriatr. 2018;30(5):715-26.

Cool C, Cestac P, Laborde C, Lebaudy C, Rouch L, Lepage B et al. Poten-

tially Inappropriate Drug Prescribing and Associated Factors in Nursing
Homes. JOURNAL OF THE AMERICAN MEDICAL DIRECTORS ASSOCIATION.
2014;15(11).

de Laffon C, Lapeyre-Mestre M, Vellas B, de Souto Barreto P, Rolland Y. Organi-
zational Factors Associated With Inappropriate Neuroleptic Drug Prescribing
in Nursing Homes: A Multilevel Approach. JOURNAL OF THE AMERICAN
MEDICAL DIRECTORS ASSOCIATION. 2015;16(7):590-7.

Wucherer D, Thyrian JR, Eichler T, Hertel J, Kilimann |, Richter S, et al. Drug-
related problems in community-dwelling primary care patients screened
positive for dementia. Int Psychogeriatr. 2017,29(11):1857-68.

Voigt K, Gottschall M, Kdberlein-Neu J, Schiibel J, Quint N, Bergmann A. Why
do family doctors prescribe potentially inappropriate medication to elderly
patients? BMC Fam Pract. 2016;17:1-11.

Booker A, Bohlken J, Rapp MA, Kostev K, THERAPEUTICS. Persistence with
antidepressant drugs in patients with dementia: a retrospective database
analysis. Volume 54. INTERNATIONAL JOURNAL OF CLINICAL PHARMACOL-
OGY AND; 2016. pp. 323-9. 5.

van Geffen EC, Gardarsdottir H, van Hulten R, van Dijk L, Egberts AC, Heerdink
ER. Initiation of antidepressant therapy: do patients follow the GP's prescrip-
tion? BrJ Gen Pract. 2009,59(559):81-7.

Holvast F, Wouters H, Burger H, Oude Voshaar RC, Hek K, Verhaak PFM, et al.
Non-adherence to antidepressants among older patients with depression: a
longitudinal cohort study in primary care. Fam Pract. 2018;36(1):3-11.

. Brook OH, van Hout H, Stalman W, Nieuwenhuyse H, Bakker B, Heerdink

E, et al. A pharmacy-based coaching program to improve adherence to
antidepressant treatment among primary care patients. PSYCHIATRIC Serv.
2005;56(4):487-9.

. Rezansoff SN, Moniruzzaman A, Fazel S, Procyshyn R, Somers JM. Adherence

to antipsychotic medication among homeless adults in Vancouver, Canada:
a 15-year retrospective cohort study. Soc Psychiatry Psychiatr Epidemiol.
2016;51(12):1623-32.

. Guillaumie L, Moisan J, Gregoire JP, Villeneuve D, Beaucage C, Bujold M et al.

Perspective of community pharmacists on their practice with patients who
have an antidepressant drug treatment: Findings from a focus group study.
RESEARCH IN SOCIAL & ADMINISTRATIVE PHARMACY. 2015;11(2):E43-E56.

. Pillai A, Keyes KM, Susser E. Antidepressant prescriptions and adherence in

primary care in India: insights from a cluster randomized control trial. PLoS
ONE. 2021;16(3).

Sriramulu SB, Elangovan AR, Isaac M, Kalyanasundaram JR. Treatment non-
adherence pattern among persons with neuropsychiatric disorders: a study
from a rural community mental health centre in India. INTERNATIONAL
JOURNAL OF SOCIAL PSYCHIATRY; 2021.

Burton C, Anderson N, Wilde K, Simpson CR, Burton C, Anderson N, et al. Fac-
tors associated with duration of new antidepressant treatment: analysis of a
large primary care database. Br J Gen Pract. 2012;62(595):104-12.

. Jaffray M, Cardy AH, Reid IC, Cameron IM. Why do patients discon-

tinue antidepressant therapy early? A qualitative study. Eur J Gen Pract.
2014,20(3):167-73.

Stuhec M, Bratovic N, Mrhar A. Impact of clinical pharmacist’s interventions
on pharmacotherapy management in elderly patients on polypharmacy with
mental health problems including quality of life: a prospective non-random-
ized study. Sci Rep. 2019,9.

121

123.

125.

127.

129.

137.

139.

141.

Page 16 of 17

. Stuhec M, Lah L. Clinical pharmacist interventions in elderly patients with

mental disorders in primary care focused on psychotropics: a retrospec-
tive pre-post observational study. Therapeutic Adv Psychopharmacol.
2021;11:20451253211011007.

. Freccero C, Sundquist K, Sundquist J, Ji J. Primary adherence to antidepres-

sant prescriptions in primary health care: a population-based study in
Sweden. Scand J Prim Health Care. 2016;34(1):83-8.

Demyttenaere K, Enzlin P, Dewe W, Boulanger B, De Bie J, De Troyer W, et al.
Compliance with antidepressants in a primary care setting, 1: Beyond lack of
efficacy and adverse events. J Clin Psychiatry. 2001,62:30-3.

. Miasso Al, Telles PCP, Borges TL, Pereira AD, Vedana KGG, Shasanmi R et al.

Adherence to Psychotropic Medications and Associated Factors in Primary
Health Care. ISSUES IN MENTAL HEALTH NURSING. 2016;37(10):775 — 83.

Dou L, Hu LL, Zhang N, Cutler H, Wang Y, Li SP. Factors Associated with Medi-
cation Adherence among patients with severe Mental Disorders in China: a
propensity score matching study. Patient Prefer Adherence. 2020;14:1329-39.

. Hosia-Randell HM, Muurinen SM, Pitkéla KH. Exposure to potentially inappro-

priate drugs and drug-drug interactions in elderly nursing home residents in
Helsinki, Finland: a cross-sectional study. Drugs Aging. 2008;25(8):683-92.
Ayalon L, Gross R, Yaari A, Feldhamer E, Balicer RD, Goldfracht M. Disparities
in antidepressant adherence in primary care: Report from Israel. Am J MAN-
AGED CARE. 2011;17(9):E340-E7.

. Lee D, Martini N, Moyes S, Hayman K, Zolezzi M, Kerse N. Potentially inap-

propriate medication use: the Beers'Criteria used among older adults with
depressive symptoms. J Prim Health Care. 2013;5(3):182-90.

Kalimashe L, du Plessis E. Mental healthcare users’self-reported medication
adherence and their perception of the nursing presence of registered nurses
in primary healthcare. HEALTH SA GESONDHEID. 2021;26.

. Wang TC, Ku PJ, Lu HL, Hsu KC, Trezise D, Wang HY. Association between

potentially inappropriate medication Use and Chronic Diseases in the Elderly.
Int J Environ Res Public Health. 2019;16(12):12.

Fialova D, Topinkova E, Gambassi G, Finne-Soveri H, Jénsson PV, Carpenter

|, et al. Potentially inappropriate medication use among elderly home care
patients in Europe. JAMA: J Am Med Association. 2005;293(11):1348-58.

. Fernandez-Lazaro Cl, Garcia-Gonzélez JM, Adams DP, Fernandez-Lazaro D,

Mielgo-Ayuso J, Caballero-Garcia A, et al. Adherence to treatment and related
factors among patients with chronic conditions in primary care: a cross-
sectional study. BMC Fam Pract. 2019;20(1):132.

. Semahegn A, Torpey K, Manu A, Assefa N, Tesfaye G, Ankomah A. Psychotro-

pic medication non-adherence and its associated factors among patients
with major psychiatric disorders: a systematic review and meta-analysis. Syst
Reviews. 2020;9(1):17.

. Higashi K, Medic G, Littlewood KJ, Diez T, Granstrom O, De Hert M. Medica-

tion adherence in schizophrenia: factors influencing adherence and conse-
quences of nonadherence, a systematic literature review. THERAPEUTIC Adv
Psychopharmacol. 2013;3(4):200-18.

. Mira JJ. Medication errors in the older people population. Expert Rev Clin

Pharmacol. 2019;12(6):491-4.

. Dagli RJ, Sharma A. Polypharmacy: a global risk factor for elderly people. J Int

oral health : JIOH. 2014:6(6):iii.

. Avery AJ, Rodgers S, Cantrill JA, Armstrong S, Cresswell K, Eden M, et al. A

pharmacist-led information technology intervention for medication errors
(PINCER): a multicentre, cluster randomised, controlled trial and cost-effec-
tiveness analysis. Lancet. 2012;379(9823):1310-9.

. Williams R, Keers R, Gude WT, Jeffries M, Davies C, Brown B, et al. SMASH!

The Salford medication safety dashboard. J Innov Health Inform.
2018;25(3):183-93.

Shawahna R, Rahman NU, Ahmad M, Debray M, Yliperttula M, Decléves X.
Electronic prescribing reduces prescribing error in public hospitals. J Clin
Nurs. 2011;20(21-22):3233-45.

. Harms M, Haas M, Larew J, DeJongh B. Impact of a mental health clinical

pharmacist on a primary care mental health integration team. The mental
health clinician. 2018;7(3):101-5.

Herbert C, Winkler H. Impact of a clinical pharmacist-managed clinic in
primary care mental health integration at a Veterans Affairs health system.
The mental health clinician. 2018;8(3):105-9.

. NHS. The NHS Long Term Plan England: NHS. ; 2019 [updated 01/2019; cited

2021 Nov 28]. Available from: https://www.longtermplan.nhs.uk/wp-content/
uploads/2019/08/nhs-long-term-plan-version-1.2.pdf.

The Pharmaceutical Journal. Community mental health pharmacist training
scheme to start in April 2022. Pharm J,. 2022;308(7959).


https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf
https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf

Ayre et al. BMC Psychiatry

142.

143.

144.

145.

146.

(2023) 23:417

Taylor N, Lawton R, Slater B, Foy R. The demonstration of a theory-based
approach to the design of localized patient safety interventions. Implement
Sci. 2013;8(1):123.

World Health Organisation. Medication Safety in Transitions of Care. Geneva:
World Health Organization; 2019.

Ferndndez EV, Warriner CL, David T, Gordon E, Twigg G, Carroll NV. Potential
cost savings by prevention of adverse drug events with a novel medication
review program. J Am Pharm Assoc (2003). 2020,60(3):462-9.e4.

Slight SP, Howard R, Ghaleb M, Barber N, Franklin BD, Avery AJ. The causes of
prescribing errors in English general practices: a qualitative study. Br J Gen
Pract. 2013;63(615):e713-20.

Stone J, Gurunathan U, Glass K, Munn Z, Tugwell P, Doi SAR. Stratification

by quality induced selection bias in a meta-analysis of clinical trials. J Clin
Epidemiol. 2019;107:51-9.

Page 17 of 17

147. Telles-Correia D, Saraiva S, Gongalves J. Mental Disorder-The need for an
Accurate Definition. Front Psychiatry. 2018,9:64.

148. Martinez-Martinez C, Richart-Martinez M, Ramos-Pichardo JD. Opera-
tional definition of Serious Mental illness: heterogeneity in a review of the
Research on Quality-of-life interventions. J Am Psychiatr Nurses Assoc.
2020;26(3):229-44.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Understanding the medication safety challenges for patients with mental illness in primary care: a scoping review
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Research question
	﻿Identification of relevant studies
	﻿Databases


	﻿Search strategy
	﻿Definitions
	﻿Study selection
	﻿Studies were included that:
	﻿Studies were excluded that:

	﻿Data extraction and charting
	﻿Data analysis and summary
	﻿Results
	﻿Study characteristics
	﻿Epidemiology of drug-related problems
	﻿Non-adherence
	﻿Potentially inappropriate prescribing/medication
	﻿Medication errors and adverse drug reactions/events


	﻿Aetiology of drug-related problems
	﻿Risk factor data
	﻿Causal data

	﻿Remedial interventions for drug-related problems
	﻿Discussion
	﻿Strengths and limitations

	﻿Conclusion
	﻿References


