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Abstract
Introduction  Reducing the occurrence of drug-related problems is a global health concern. In mental health hospitals, 
drug-related problems are common, leading to patient harm, and therefore understanding their potential risk factors is key 
for guiding future interventions designed to minimise their frequency.
Objective  The aim of this systematic review was to explore the potential risk factors of drug-related problems in mental 
health inpatient units.
Methods  Six databases were searched between 2000 and 2021 to identify studies that investigated the potential risk factors 
of drug-related problems in adults hospitalised in mental health inpatient units. Data extraction was performed by two authors 
independently and Allan and Barker’s criteria were used for study quality assessment. Studies were categorised based on 
drug-related problem types and potential risk factors were stratified as patient, medication, and hospital related.
Results  A total of 22 studies were included. Studies mostly originated in Europe (n = 19/22, 86.4%), and used a multivari-
able logistic regression to identify potential risk factors (n = 13, 59%). Frequently investigated factors were patient age (n = 
14/22), sex (n = 14/22) and the number of prescribed medications (n = 14/22). Of these, increasing the number of prescribed 
medications was the only factor consistently reported to be significantly associated with the occurrence of most types of 
drug-related problems (n = 11/14).
Conclusions  A variety of patient, medication and hospital-related potential risk factors of drug-related problems in mental 
health inpatient units were identified. These factors could guide the development of interventions to reduce drug-related 
problems such as pharmaceutical screening tools to identify high-risk patients for timely interventions. Future studies could 
test a wider range of possible factors associated with drug-related problems using standardised approaches.
Clinical Trial Registration  PROSPERO: CRD42021279946.

Key Points 

Greater numbers of prescribed medications are associ-
ated with an increased risk of drug-related problems in 
hospital-based mental health inpatients units.

There is a lack of evidence on a wider range of potential 
risk factors of drug-related problems in mental health 
inpatient units.

Identified potential risk factors in this review could assist 
in developing interventions to reduce drug-related prob-
lems such as pharmaceutical prioritisation tools for use 
in mental health inpatient units.
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1  Introduction

A drug-related problem (DRP) is defined as “An event 
or circumstance involving drug therapy that actually or 
potentially interferes with desired health outcomes” [1]. 
Drug-related problems are highly prevalent in mental 
healthcare with one study reporting a prevalence of 21.3% 
of which 17.21% were medication errors (MEs) and 4.12% 
were adverse drug events (ADEs) [2]. A systematic review 
published in 2017 reported the rates of MEs and ADEs 
in psychiatric hospitals to be 10.6–17.5 and 10–42 per 
1000 patient-days, respectively [3]. In a study published 
in 2021 originating from England, ADEs were reported to 
affect 12.6% of patients in mental health hospitals [4]. As 
DRPs may lead to patient morbidity and mortality [5], the 
World Health Organization (WHO) has launched its third 
Global Patient Safety Challenge on Medication Safety with 
a goal to reduce the incidence of preventable medication 
harm by half within 5 years [6]. To reach this goal and 
improve patient safety, data on the risk factors of DRPs 
are of utmost importance to inform the development of 
interventions.

Risk factors are warning signs that, when identified by 
healthcare professionals, alert them and direct their atten-
tion to areas where it is most needed. Understanding the 
potential risk factors (PRFs) of DRPs is important as this 
information may help healthcare professionals identify and 
prevent DRPs [7]. Such factors, when identified, can be 
incorporated into interventions to reduce the frequency 
of DRPs. Predictive models can be developed based on a 
set of risk factors to identify people at high risk of a par-
ticular condition and offer them a timely intervention [8]. 
Potential risk factors for DRPs can also be used to help 
pharmacists identify patients in most need of medication 
reviews through the development of pharmaceutical care 
prioritisation tools [9].

Whilst there are a number of published reviews of DRPs 
in mental healthcare [3, 10–13], most of these focused on 
the prevalence and types of DRPs with only one examining 
PRFs of DRPs [12]. This review, however, was restricted 
to the older patient population and was non-systematic in 
nature. Hence, despite existing evidence on the prevalence 
and types of DRPs in mental health, there is a lack of data 
on their risk factors.

Although there are some systematic reviews of PRFs 
of DRPs in general hospitals [14–16], none focused on 
mental health settings where PRFs may differ. For exam-
ple, patients in mental health hospitals may have cogni-
tive impairment that affects their medication use [17] and 
may lead to different patient-related PRFs. Psychotropic 
medications are commonly used long term [18] and at high 
doses [19], whereas parenteral medications are seldom 

used in psychiatry units [20], which may lead to different 
medication-related PRFs. Last, hospital factors also differ 
as patients in mental health units might have their medi-
cations administered in a central location such as clinic 
rooms instead of having them in their beds as observed 
in general hospitals [21]. Whilst examples of studies that 
primarily evaluated the PRFs of DRPs exist in psychia-
try [22], the literature on this topic is fragmented with 
some studies discussing the PRFs of DRPs in psychiatry 
as a secondary outcome [23]. Hence, a gap exists in our 
knowledge of PRFs of DRPs in mental healthcare and the 
nature of their association. Given the importance of this 
knowledge in developing interventions and limiting the 
frequency of DRPs, a review of PRFs of DRPs in mental 
health is warranted. We aim to comprehensively identify 
and characterise from the published literature the known 
PRFs of DRPs in hospital-based mental health units and to 
understand the type and extent of the relationship between 
each PRF and DRP.

2 � Methods

The protocol for this review was prepared according to Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA-P) guidelines [24] and was registered 
with PROSPERO (CRD42021279946).

2.1 � Definitions

In this study, a ‘potential risk factor’ was defined as a cor-
relate whose association with DRP occurrence was explored 
using formal statistical testing. This definition was derived 
from Offord and Kraemer who defined a correlate as “a vari-
able that is associated, either positively or negatively, with 
an outcome” and considered a risk factor as a type of cor-
relate that is associated with an increased probability of an 
outcome that is usually unpleasant [25].

Drug-related problems were defined as per the Pharma-
ceutical Care Network Europe [1] “A Drug-Related Problem 
is an event or circumstance involving drug therapy that actu-
ally or potentially interferes with desired health outcomes”. 
Drug-related problems in this study included adverse drug 
reactions (ADRs), ADEs, MEs, potentially inappropriate 
prescribing (PIP), and medication discrepancies (MDs). 
Definitions of DRP types can be seen in Table 1.

2.2 � Search Strategy

A search strategy was developed using medical subject head-
ings (MeSH) and related text words. The search strategy 
grid included four main keywords and their synonyms: drug 
related problems, psychiatry, risk factors, and hospital (see 



21Potential Risk Factors of Drug-Related Problems in Mental Health Units

Electronic Supplementary Material [ESM]). All types of 
studies published between 1 January, 2000 and 10 Septem-
ber, 2021 were included with no language limits. The year 
2000 was chosen to capture the modern healthcare era, as 
well as to coincide with the introduction of atypical antip-
sychotics and the publication of two landmark patient safety 
reports [32, 33]. Peer Review of Electronic Search Strategies 
(PRESS) [34] was used in developing the search strategy 
as its use was found to be beneficial in reducing errors and 
improving search strategies [34]. Moreover, the search strat-
egy was reviewed by an external reviewer, a University of 
Manchester librarian.

2.3 � Information Sources

The following databases were searched: MEDLINE, 
EMBASE, Web of Science, International Pharmaceutical 
Abstracts, PsycINFO, and CINAHL PLUS. The snowballing 
technique was used to find further related articles through 
relevant reviews and candidate studies [35].

2.4 � Study Records

The results of the literature search were uploaded to End-
note [36] to remove duplicates. Afterwards, the results were 
uploaded to the Rayyan [37] application for systematic 
reviews to assist with the screening process.

The titles, abstracts and full texts of obtained records 
were screened to identify studies for inclusion in the review. 
Excluded reviews were screened for relevant references 
before they were eliminated. The screening process was con-
ducted by FQ, but when eligibility was ambiguous, it was 
resolved through retaining the article for the next screening 

step and if necessary following discussion with all of the 
authors. When further information was needed for a par-
ticular study, study authors were contacted. There was no 
blinding of studies’ journals, authors or institutions.

Titles in other languages were translated using Google 
Translate whereas all identified abstracts were in English. 
Full-text non-English studies were translated using Google 
Translate to check their eligibility. If deemed eligible, arti-
cles were then translated by native speakers of the language 
who are fluent in English.

A data extraction form (see ESM) was developed and 
piloted across three included articles as standardised forms 
improve the validity and reliability of data extraction [38, 
39]. The form was used to extract the following data: title, 
authors, country, year, demographics, aim and objectives of 
the study, study setting, study design, duration of the study, 
sample size, inclusion and exclusion criteria, DRP identifica-
tion method, types of DRPs investigated, number of patients 
with DRPs, total number of DRPs, PRFs of DRPs and their 
strength of association, and statistical methods. The form 
underwent minor changes and clarifications before com-
mencing full extraction by FQA. Data was also extracted 
independently for all included studies by two of the authors 
(PJL and RNK) to reduce the risk of errors [39, 40].

2.5 � Inclusion and Exclusion Criteria

The inclusion and exclusion criteria are detailed in Table 2. 
A multivariable logistic regression might be an appropri-
ate choice to test the association between PRFs and DRPs 
as it adjusts for potential confounders. There are, however, 
other tests that do not account for confounding factors, such 
as a Chi-square test and univariable regression. These tests 

Table 1   Definitions of DRP types

DRP type Definition

Adverse drug events “An injury resulting from medical intervention related to a drug” [26]
Adverse drug reactions “A response to a medicine which is noxious and unintended, and which occurs at doses normally used in 

man” [27]
Medication errors “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 prescrib-
ing; order communication; product labeling, packaging, and nomenclature; compounding; dispensing; 
distribution; administration; education; monitoring; and use.” [28]

Medication discrepancies “Unexplained differences among documented regimens across different sites of care, continues after 
hospital discharge” [29]

Potentially inappropriate prescribing “Prescribing of medications that has more potential risk than potential benefit or prescribing that does not 
agree with accepted medical standards” [30]

Potentially inappropriate prescribing includes three domains: mis-prescribing, over-prescribing, and 
under-prescribing in older populations [31]

Potentially inappropriate medications Medications that are mis-prescribed or over-prescribed are usually referred to as potentially inappropriate 
medication

Potentially inappropriate omissions Omitted medications are referred to as potentially inappropriate omissions
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are still useful in the absence of more robust methods in 
providing an insight, albeit limited, into possible predic-
tors of DRPs. As the data on PRFs of DRPs in psychia-
try are unknown, any formal statistical test was eligible for 
inclusion.

2.6 � Quality Assessment

Quality assessment was carried out using Allan and Barker’s 
[41] criteria for ME studies. The criteria are made up of 13 
questions (see ESM); however, 12 questions were applied 
as one focuses on a risk of bias irrelevant to the included 
studies.

2.7 � Data Synthesis

Quantitative synthesis was not possible because of the het-
erogeneity of included studies and the different PRFs investi-
gated in each study. Systematic descriptive synthesis for the 
collected data was carried out in accordance with the guid-
ance from the Centre for Reviews and Dissemination [42]. 
Studies were categorised based on DRP types: PIP, MEs, 
ADRs, ADEs and MDs. If a study included more than one 
type of DRP without a separate analysis, it was categorised 
as a DRP. Potential risk factors for each type of DRP were 
grouped as patient, medication and hospital related.

3 � Results

The database search retrieved 36,570 records (see ESM) 
of which 8708 were duplicates identified through Endnote 
(5405) and Rayyan (3303). A total of 27,862 records under-
went screening followed by eligibility checking to identify 
21 studies that met the inclusion criteria. Screening refer-
ences of included studies identified one additional study, 
resulting in a final number of 22 studies included in the 

review. Details of the search results are demonstrated in a 
PRISMA chart (Fig. 1). 

3.1 � Characteristics of Included Studies

Of the included studies, eight identified PRFs of PIP 
[43–50], seven of MEs [20, 21, 51–55], three of ADRs [17, 
50, 56], two of MDs [57, 58], one of ADEs [4], and two 
included a wider range of DRPs [59, 60]. Sixteen studies 
were conducted in specialised mental health institutions/hos-
pital trusts [4, 20, 21, 45, 47–49, 51–54, 56–60] whereas 
six studies were completed in psychiatry units from general 
hospitals [17, 43, 44, 46, 50, 55]. The majority of the studies 
originated in Europe (19/22, 86.4%) [4, 17, 20, 21, 43–55, 
58, 60], particularly in the UK (n = 7/21, 33.3%) [4, 20, 21, 
52–54, 58]. The remaining studies were conducted in India 
(n = 2/21, 9.5%%) [56, 59] and the USA (n = 1/21, 4.8%) 
[57]. All studies were observational except for one that was 
interventional [44]. Thirteen studies used a multivariable 
logistic regression alone [47, 48, 54, 55, 58] or a multivari-
able logistic regression preceded by a univariate regression 
[4, 43–46, 50, 53] or bivariate regression [17] to test PRFs. 
Three studies were published between 2000 and 2010 [20, 
51, 52] with 13 published between 2010 and 2020 [17, 21, 
43–46, 53–55, 57–60] and six in 2021 [4, 47–50, 56]. Two 
non-English studies were included in the review [50, 51] and 
each was translated by a native speaker fluent in English. A 
summary of the study characteristics is presented in Table 3.

3.2 � Quality Assessment

Only two studies reported all necessary research sections 
described by Allan and Barker [41] in question one [17, 
54], including a clear and detailed introduction, method-
ology, results, interpretation and conclusion. None of the 
studies reported checking the assumptions for the statistical 
tests they performed. An approach to confirm validity of the 

Table 2   Inclusion and exclusion criteria

DRPs drug-related problems, PRFs potential risk factors

Inclusion criteria
Prospective or retrospective studies that investigated PRFs of DRPs in adults in hospital-based mental health units
Exclusion criteria
Studies conducted in non-hospital settings or in general hospitals for which psychiatry unit(s) data could not be extracted
Studies in which inpatient data could not be separated from other populations
Studies that measured a broader outcome where specific data for DRPs could not be extracted
Studies that focused on a specific medication or a specific DRP subtype such as dosing errors
Studies that did not describe the methodology used to identify DRPs or did not identify DRPs based on a calculable incidence rate
Abstracts with insufficient data on the PRFs of DRPs for which the full text could not be found
Studies that did not use formal statistical tests to identify PRFs of DRPs
Systematic reviews, meta-analyses, literature reviews, summary articles, case reports, case series, and qualitative studies
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DRP identification method was reported by the majority of 
studies (n = 15/22, 68%) while reliability was reported by 
eight studies (n = 8/22, 36.4%). The full quality assessment 
is presented in Table 4.

3.3 � Potential Risk Factors of Potentially 
Inappropriate Prescribing

Eight studies investigated PRFs of PIP [43–50]. However, 
only two studies [44, 45] identified the PRFs of both PIMs 
and potentially inappropriate omissions whereas six stud-
ies [43, 46–50] identified PRFs of PIMs only. Of the eight 
studies, four [47–50] were carried out in Germany and 
used the German PRISCUS list [61] for PIMs and two [43, 
44] were conducted in Switzerland and used the French 
adaptation of STOPP/START criteria [62] to identify both 
PIMs and potentially inappropriate omission. One study 
[46] used the French adaptation of Beers criteria [63, 64], 
and the final study [45] used the Beers criteria 2012 update 
[65] and the Dutch version of the STOPP/START criteria 
[66]. Four studies were prospective [43–45, 50] and four 
were retrospective [46–49]. Of these, only one was inter-
ventional [44]. All the studies used chart reviews to iden-
tify PIP and had a duration of 4 months or longer. Only 
two studies indicated that data collectors were trained 
[43, 44]. In one, data were collected by two trained physi-
cians [43], and the other, which was interventional, by one 

blinded physician who was not involved in the intervention 
team [44]. Validity of the PIP identification method was 
reported by all the studies, and in one, the causal rela-
tionship was discussed in a case conference with a person 
specialised in clinical pharmacology or pharmacology and 
toxicology [50]. Multivariable logistic regression was used 
to identify DRPs in seven studies [43–48, 50], whereas 
chi-square testing was used in the remaining study [49].

Potential risk factors and protective factors identified 
for PIP are presented in Table 5a. An increasing number 
of medications was the most commonly reported PRF of 
PIMs [43, 45, 47, 48, 50] followed by an increased dura-
tion of hospitalisation [47, 49] and prior fall within the 
last 3 months [43, 44]. The Charlson Co-morbidity Index, 
which is a score calculated based on age and the pres-
ence and severity of 16 morbidities to predict mortality, 
was the most frequently reported PRF of PO [43–45]. Two 
protective factors were identified for PIMs in two studies, 
increased age [47, 50] and dementia diagnosis [50]. No 
protective factors were reported for potentially inappropri-
ate omissions. An increased number of comorbidities was 
reported to be positively associated with the occurrence of 
PIMs in one study; however, it was borderline significant 
[adjusted odds ratio (AOR): 1.04 (95% confidence inter-
val 1–1.06)] [49]. This same PRF was also found to be 
associated with a reduction in PIMs in another study, and 
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again the association had borderline statistical significance 
[AOR: 0.97 (95% confidence interval 0.94–1.00)] [47].

3.4 � Potential Risk Factors of Adverse Drug Events 
and Adverse Drug Reactions

The search revealed three studies that investigated PRFs of 
ADRs [17, 50, 56], and one for ADEs [4]. In one study [17] 
ADRs were defined as per WHO definition and were inves-
tigated upon admission and during hospitalisation. Another 
study [56] defined ADRs similarly. “The term “ADR” is used 
to describe the noxious or unintended reaction produced by 
the drug normally used in human. It can be subjective and 
objective and can be measured”. The third study [50] defined 
ADRs as “any unfavourable or undesired event that occurs 
during treatment with an active substance. An AE is tem-
porally related to the administered drug. If there is also a 
causal relationship, this is referred to as an adverse drug 

reaction (ADR)” [67]. The study that investigated ADEs [4] 
defined them as “… any injury or harm related to the use of 
a drug” [68].

Only one study indicated the profession of data collec-
tors [4], and they were clinical pharmacists who received 
training by the study authors and given a study manual that 
included training material. However, another study indicated 
that one geriatric medicine physician and one pharmacovigi-
lance specialist reviewed the ADRs to ensure they were not 
related to the progression of the behavioural and psychologi-
cal symptoms of dementia [17]. All the studies used chart 
reviews to collect the data and one study [4] utilised a trigger 
tool developed by the Institute for Healthcare Improvement 
[69]. All the studies used a multivariable logistic regression 
to identify PRFs except for one that used chi-square testing 
[56], and this study did not find any statistically significant 
PRF.

Table 4   Quality assessment of 
included studies

U unclear, ✗ indicates no, ✓ indicates yes. Q.1. Does the study include the following sections: introduc-
tion, methodology,  results, interpretation, and conclusion including all detailed subsection? Q.2. Did the 
authors correctly identify and categorise variables? Q.3. Are the operational definitions for error categories 
and variables adequate for reproducibility? Q.4.  Was the research design appropriate for the purpose of 
the study? Q.5. Are special assumptions that underlie the study given recognition? Q.6. Were the meth-
ods used reasonably likely to produce reliable results? Q.7. Were the methods used reasonably likely to 
produce valid results? Q.8. Were the results obtained separable from the author’s interpretation of those 
results? Q.9. Did the research design allow equal opportunity for evidence that would prove and evidence 
that would disprove the hypotheses? Q.10. Is each conclusion justified? Q.11. Are conclusions supported 
by the data clearly distinguished from conclusions suggested by the data? Q.12. Were the statistical tests 
appropriately chosen and conducted?

Criteria Q.1 Q.2 Q.3 Q.4 Q.5 Q.6 Q.7 Q.8 Q.9 Q.10 Q.11 Q.12

Lang et al. [43] ✗ ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✗
Lang et al. [44] ✗ ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✗
Fond et al. [46] ✗ ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓ ✗ ✓ ✗
Rongen et al. [45] ✗ ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✗
Hefner et al. [49] ✗ ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✗
Wolff et al. [48] ✗ ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✗
Wolff et al. [47] ✗ ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓ ✗ ✓ ✗
Seifert et al. [50] ✗ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗
Kanagaratnam et al. [17] ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗
Dharman et al. [56] ✗ ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓ ✗ ✓ ✗
Alshehri et al. [4] ✗ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗
Belkacem et al. [51] ✗ ✓ ✓ U ✓ ✗ ✗ ✓ ✓ ✗ ✓ ✗
Haw et al. [20] ✗ ✓ ✓ ✓ ✓ ✗ ✗ ✓ ✓ ✓ ✓ ✗
Haw et al. [52] ✗ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗
Cottney et al. [21] ✗ ✓ ✓ ✓ ✓ ✗ ✗ ✓ ✓ ✓ ✓ ✗
Keers et al. [54] ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗
Keers et al. [53] ✗ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗
Soerensen et al. [55] ✗ ✓ ✓ ✓ ✓ ✗ ✗ ✓ ✓ ✓ ✓ ✗
Nelson et al. [57] ✗ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗
Brownlie et al. [58] ✗ ✓ ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓ ✓ ✗
Mateti et al. [59] ✗ ✓ ✓ ✓ ✓ ✗ ✗ ✓ ✓ ✗ ✓ ✗
Kibsdal et al. [60] ✗ ✓ ✓ ✓ ✓ ✗ ✗ ✓ ✓ ✓ ✓ ✗
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Identified PRFs significantly increasing the risk of ADRs 
included certain medication classes such as ACEIs/ARBs, 
anti-dementia agents, antidepressants, anti-diuretics, anti-
arrhythmic, and neuroleptic medications (AOR = 2.07, 1.84, 
1.64, 1.58, 2.21 and 2.04, respectively) [17]. Additionally, 
PIMs and an increased number of prescribed medications 
were reported to increase the risk of ADRs [50]. As for 
serious ADRs, reported PRFs included the use of ACEIs/
ARBs, type 1, 3 and 4 anti-arrhythmic agents, and neuro-
leptic medication (AOR = 2.95, 2.71 and 2.42, respectively) 
[17]. Serious ADRs were also associated with the use of 
potentially inappropriate medications identified through the 
PRISCUS list [50].

The only ascertained PRF of the occurrence of ADEs 
was length of hospitalisation [4]. It was reported that 
patients hospitalised for eight to 30 days or >30 days had an 
increased risk of ADEs compared with patients hospitalised 
for 7 days or less. The full list of factors associated with 
ADRs and ADEs is presented in Table 5b.

3.5 � Potential Risk Factors of Medication Errors

The PRFs of MEs were assessed by seven studies [20, 21, 
51–55]. Of these, four examined prescribing errors (PEs) 
[52–55], two medication administration errors (MAEs) [20, 
21], and one included other types of MEs [51]. It must be 
made clear that one study [55] reported measuring PIP not 
PE. This study defined PIP as “Prescribing that introduces a 
significant risk of an adverse drug-related event where there 
is evidence for an equally or more effective but lower-risk 
alternative therapy available for the same condition. Addi-
tionally, PIP includes the use of drug combinations with 
known drug–drug interactions, drug–disease interactions, 
over- dosing, use of drugs for longer time than clinically 
indicated, as well as lack of prescribing drugs that are clini-
cally indicated” [31, 70]. Although both studies from where 
the definition was adopted described PIP in elderly people, 
this study included adults in their population (age 18–83 
years). Additionally, PIP was categorised according to the 
type of decision error of the PE stage that was adapted from 
an ME study [71]. For these reasons, this study was classi-
fied under the category of PEs. Identified PRFs of MEs are 
listed in Table 5e.

All PE studies [52–54], except the one described earlier 
that reported using PIP, have consistently used the PE defini-
tion proposed by Dean et al. [72] with two of these studies 
[53, 54] using a modified version that encompasses mental 
health-specific situations. Additionally, all these studies used 
chart reviews to identify PEs and were prospective in nature. 
Data collection was performed by pharmacists [52], clinical 
pharmacists [54] clinical pharmacists and pharmacy techni-
cians [53], and clinical pharmacologists [55]. Two studies 
reported using a standardised guidebook and training of data 

collectors by a pharmacy co-ordinator who facilitated data 
collection [53, 54]. All PE studies used multivariable logistic 
regression to identify PRFs of PEs except one that used Chi-
square testing [52].

Several factors were investigated for their association 
with PEs. Two studies found that junior prescribers were 
less likely to make PEs compared with middle-grade and 
senior prescribers [53, 54]. Additionally, the same two 
studies found that the use of an electronic discharge pro 
forma increased the risk of PEs compared with handwritten 
prescriptions (AOR = 1.30, AOR = 1.92) [53, 54]. Non-
psychotropic medications [52], increased number of medi-
cations [53, 55] and having a somatic diagnosis [55] were 
also reported to significantly increase the risk of PEs. As 
for protective factors, PEs were less likely to occur with 
rewritten or discharge items compared with other prescrib-
ing stages [54]. However, when PEs occurred with discharge 
or rewritten items, they were more likely to be clinically 
relevant [54].

The two studies examining MAEs [20, 21] originated 
from the UK and reported using the definition proposed by 
Barker et al. [73]. One [20], however, stated that the defi-
nition used was adapted from two additional studies [74]. 
Notably, both studies used direct observations to identify 
PRFs of MAEs. In one study [20], data were collected by 
pharmacists while in the other study [21], it was collected 
by trained pharmacists and pharmacy technicians. One used 
a Chi-square test and included patient-related, medication-
related and hospital-related PRFs [20], while the other used 
Poisson regression and assessed selected hospital-related 
PRFs [21].

Medications that were found to be associated with a 
higher risk of MAEs were non-psychotropic medications 
and non-oral medications in one study [20]. Patient-related 
PRFs included having organic brain disease, incapability of 
consenting to medication administration, refusal to take or 
spitting out medications, and swallowing difficulty [20]. The 
latter remained significant even after the doses of crushed 
tablets or opened capsules were excluded (p = 0.0001).

Hospital-related PRFs included interruption of the nurse 
during the medication round and having to stop administer-
ing the medication to attend another ward activity [21]. This 
situation was found to increase the risk of MAEs by 48%. 
Additionally, with every increase of one ‘when required’ 
dose per round, the risk of error occurring in that round 
increased by 15% [21]. The number of patients on the ward 
during the round was also associated with a 6% increase in 
the risk of MAEs [21]. Moreover, with every one increment 
increase in the regular doses to be administered during the 
round, the rate of MAEs increased by 2% [21]. Last, errors 
were less likely to occur at the 22.00 hours round compared 
with all other rounds [20].
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The only study that included more than one type of ME 
[51] did not define them. The data were collected by two 
pharmacy students supervised by two pharmacists and was 
analysed using the Chi-square test [51]. This study evaluated 
prescription errors, dose calculation errors by pharmacists, 
missing drugs at the time of administration, and errors of 
drug preparation by nurses. However, only one PRF was 
reported, which is the nurse preparation, as when the nurse 
prepared the medication immediately before administration 
in the care setting, MEs were more likely to occur compared 
with preparing medications at night for the following day. 
[51].

3.6 � Potential Risk Factors of Medication 
Discrepancies

One study explored PRFs of MDs at admission [58]. Medi-
cation discrepancies at admission were defined as discrep-
ancies on medication reconciliation, which was defined as 
per the American Institute for Healthcare Improvement [75]. 
This study identified MDs via pharmacy technician chart 
reviews and PRFs through a multivariable logistic regression 
[58]. Increasing age and number of medications were posi-
tively correlated with an increased risk of MDs. However, 
the gap in days between admission and medication reconcili-
ation showed a statistically significant negative relationship 
indicating that an increase in the gap decreases the risk of 
MDs [58].

The other study investigated MDs at discharge [57]. Med-
ication discrepancies at discharge were defined as “… any 
difference between the medication discharge plan and the 
medication administration record without supporting docu-
mentation or obvious clinical rationale” [57]. For this study, 
data collectors were trained, and discrepancies were identi-
fied by a panel formed of a Board-certified psychiatric phar-
macist and five pharmacy students who were completing 
senior rotations. Medication discrepancies were identified 
through chart reviews and PRFs of MDs were assessed by 
a linear regression, which failed to identify any statistically 
significant PRF [57]. A complete list of tested PRFs of MDs 
is shown in Table 5c.

3.7 � Potential Risk Factors of Drug‑Related Problems

Two studies evaluated PRFs of a wider range of DRPs [59, 
60]. Both studies defined DRPs as per the Pharmaceuti-
cal Care Network Europe classification [1] and used chart 
reviews to identify DRPs. One study indicated that data were 
collected by clinical pharmacists who had around 5 years’ 
experience with medication reviews in somatic but not men-
tal health patients [60]. Chi-square testing was used by one 

study [59] to identify PRFs of DRPs while the other used 
the Pearson correlation [60]. The former identified increased 
age [59], while the latter reported the increased number of 
medications as PRFs  of DRPs [60] (Table 5d). A complete 
list of all identified PRFs of all types of DRPs with statistics 
results can be found in the ESM.

4 � Discussion

To our knowledge, this is the first systematic review to 
explore PRFs of DRPs in mental health inpatient units. Our 
findings revealed a variety of patient-related, medication-
related, and hospital-related PRFs of DRPs. Patient age, sex 
and the number of prescribed medications were the most 
commonly explored PRFs in this review, which is similar to 
findings of a review of PRFs of serious adverse reactions in 
general hospitals and nursing homes [14]. The factor most 
consistently reported to increase the risk of most types of 
DRPs was an increased number of prescribed medications, 
echoing the findings of two reviews outside mental health-
care [14, 76]. Potentially inappropriate prescribing was the 
most investigated type of DRP and was consistently associ-
ated with an increased number of medications, increased 
duration of hospitalisation and a prior fall within the last 3 
months. Consistency in PRFs of DRPs was apparent within 
the types and subtypes of DRPs but not across different 
types. This could be because of a lack of evidence or varia-
tion in the factors and circumstances involved with each type 
or subtype of DRP.

The present review identified some PRFs of ADRs 
in mental health to be analogous to acute care, including 
length of hospitalisation, some cardiovascular medications 
and some neurological medications [15, 77]. However, some 
PRFs differed such as increased age and female sex, which 
were reported as PRFs of ADRs in acute care but were asso-
ciated with an inconsistent effect in this review [15, 77]. 
This uncertainty in the relationship between sex as well as 
age with DRPs was previously observed by Saedder et al. in 
their review of DRPs in general hospitals and nursing homes 
[14]. Saedder et al. argued that female patients and elderly 
patients may have a higher risk of DRPs primarily owing to 
comorbidities and an increased number of prescribed medi-
cations; implying that neither age nor sex is a risk factor 
per se [14]. Indeed, the studies that found increased age or 
female sex to be associated with a higher risk of DRPs in 
our review used chi-square testing, which does not account 
for confounders such as polypharmacy or the presence of 
comorbidities. Another explanation could be the variation 
within individual DRPs as specific items of STOPP criteria 
were previously found to have different associations with age 
in primary care [78]. Future research could focus on inves-
tigating patient age and sex within DRP types and subtypes 
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while accounting for comorbidities and the number of pre-
scribed medications.

Some mental health-specific PRFs were identified in this 
review such as the use of non-psychotropic medications. 
Medication errors were found to occur more frequently 
with non-psychotropic medications in two studies in this 
review (PE = 1, MAE = 1), which is similar to findings 
of Maidment et al. [12] in their review of MEs in elderly 
psychiatric patients. Maidment et al. suggested that this 
might be explained by mental health professionals having 
less familiarity with non-psychotropic medications. In con-
trast, Alshehri et al. [3] reported that MEs occurred more 
frequently with psychotropic medications in mental health, 
though their finding was based on counting of data rather 
than based on prevalence rates. One study in this review 
offers a possible explanation to this inconsistency. It was 
found that senior prescribers were likely to make more non-
psychotropic errors compared with junior prescribers [53], 
indicating that a higher proportion of non-psychotropic 
errors might be related to a higher proportion of senior pre-
scribing in the unit. Future studies may further explore this 
association to confirm this finding.

Studies included in this review had some shortcomings 
such as not including any laboratory PRFs in their analy-
sis. Impaired renal function [14, 15, 77], liver disease [77] 
and increased white blood cells [77] are PRFs of DRPs in 
general hospitals and may be potential PRFs in psychiatry 
patients. Whilst patients in mental health wards may not be 
acutely physically unwell, older patients are at a higher risk 
of reduced renal function that could be accelerated with the 
use of some psychotropic medications such as lithium [79]. 
Additionally, uncontrolled blood pressure was reported as a 
PRF of DRPs in general hospitals [16], which may be similar 
in patients with mental illness who have been reported to 
have an increased risk of hypertension [80, 81]. The qual-
ity of the studies was also questionable as less than 10% 
reported all necessary research sections described in the 
quality assessment criteria used. The validity and reliability 
of methods used to identify DRPs were also questionable as 
less than one third of the studies had more than one health-
care professional evaluate DRPs based on a validated crite-
rion [4, 17, 50, 52–54]. This is important as ADRs might be 
confused with the signs and symptoms of disease [76], and 
when ADRs were evaluated by three clinical pharmacolo-
gists in one study, they disagreed on 50% of the cases [82]. 
Around one quarter of the studies used the Chi-square test, 
which does not account for confounding factors, to test the 
association between the PRFs and DRPs. The importance 
of accounting for confounders is highlighted by the fact that 
in some included studies, several PRFs identified through 
a univariable regression did not remain significant when 
a multivariable regression was conducted. Furthermore, a 
common phenomenon was that some studies reported results 

that were statistically significant without reporting all tested 
factors. This introduces the risk of selective reporting of 
significant results and may prompt bias [83]. Although nega-
tive findings might be less appealing, they are powerful and 
add to overall knowledge of phenomena [84]. It is therefore 
recommended that future studies use and report robust valid-
ity and reliability measures and statistical tests, and report 
detailed methodology and complete findings.

Marked variability was seen between studies in terms of 
methodology, point of care, location, DRP types and PRFs 
evaluated. Such heterogeneity is not unexpected as several 
systematic reviews of DRPs in various settings reported 
similar methodological variations [77, 85–88], which pre-
clude direct comparisons and pooling of the data. Yet, it 
is worth noting that some similarities exist indicating an 
awareness of this issue and attempts for standardisation. For 
example, both the MAE studies included used direct obser-
vation, which might be considered the gold standard for 
MAE measurement [89], whereas most studies examining 
other subtypes of MEs or types of DRPs used chart reviews. 
Moreover, almost all PE studies adopted the same defini-
tion of PEs. The marked variability observed between stud-
ies, however, underscores the need for more standardisation 
for PRF studies to yield homogenous results and allow for 
direct comparisons. Findings of this review could inform the 
development of a structured guide for PRF studies aiming to 
homogenise the methodology, type of explored factors, type 
of DRPs, as well as populations included.

This new knowledge of PRFs contributes to achieving 
patient safety goals set by WHO and the National Health 
Service. A key action area proposed by WHO in the third 
Global Patient Safety Challenge was high-risk situations 
and a main domain in the strategic framework was systems 
and practices of medications. Some PRFs identified in this 
review such as the number of prescribed medications could 
serve as indicators for high-risk situations to measure perfor-
mance in benchmarking and dashboards. Additionally, these 
PRFs could inform strategies and approaches to tackle the 
systems and practices of the medication challenge domain. 
Several strategies have been previously proposed to reduce 
the risk of DRPs such as medication reconciliation and 
reviews, ward-based clinical pharmacists, prescriber educa-
tion, avoiding the use of inappropriate medications, avoiding 
PRFs of ADRs, computer-based prescribing systems and 
computerisation of the medication process [7, 90, 91]. Risk 
factor data have previously been used to guide the provi-
sion of care by developing predictive scores that identify 
hospitalised patients at a high risk of DRPs in acute hospital 
settings [92–94]. Such predictive tools were reported to be 
of great value for pharmacists as it allows them to have a 
greater oversight of ward needs enabling them to manage 
workload more efficiently [95]. The results of this review 
could be used to develop pharmaceutical prioritisation tools 
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to identify inpatients with mental illness in most need of 
medication reviews. Such an approach is much needed to 
optimise pharmacy services as per the Lord Carter report 
[96] and mitigate the risks of DRPs, ensuring more patients 
are in good mental and physical health. In the UK, this 
approach may also help in achieving the objectives of the 
UK mental health strategy ‘No Health Without Mental 
Health’ [97].

Despite rigorous adherence to systematic review guide-
lines such as the Cochrane Handbook for Systematic Reviews 
of Interventions [98], PRISMA-P [24] and the Centre for 
Reviews and Dissemination [42], this study has limitations. 
First, by not searching the grey literature, relevant reports 
may have been missed. However, the choice of databases 
was based on an evidence of search optimality [99] and the 
search strategy was developed in accordance with PRESS 
guidelines [34] and was reviewed by a librarian from the 
University of Manchester. Another limitation is that the 
screening process was led by one researcher only. Nonethe-
less, uncertainties during screening were resolved through a 
discussion with all the authors and data were independently 
extracted by two of the study authors. Last, although some 
authors were contacted for clarifications, none responded, 
which may have affected the clarity of reported data. A main 
strength in this study is that strict inclusion and exclusion 
criteria were used so that only studies that demonstrated 
PRFs of DRPs using formal statistical tests based on preva-
lence were included. Additionally, this review included stud-
ies published in any language to reduce the risk of language 
bias.

5 � Conclusions

This review has synthesised current knowledge about PRFs 
of DRPs in mental health acute care at an international level. 
Patient age, sex and the number of prescribed medications 
were the most commonly evaluated factors for DRPs in men-
tal health-based units. An increased number of prescribed 
medications was the most consistently reported factor to be 
significantly associated with a higher risk of most types of 
DRPs. Other factors were consistent within but not across 
individual types of DRPs. Identified PRFs could be used 
in conjunction with current prioritisation approaches to 
develop tools to identify mental health inpatients in most 
need of pharmaceutical care. The results indicate a lack of 
comprehensive evidence on PRFs of DRP in acute mental 
healthcare and future research should focus on determin-
ing with greater certainty the range and nature of PRFs 
associated with DRPs in this setting using standardised 
approaches.
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