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Abstract

Introduction

Structured medication reviews (SMRs), introduced in the United Kingdom (UK) in 2020, aim

to enhance shared decision-making in medication optimisation, particularly for patients with

multimorbidity and polypharmacy. Despite its potential, there is limited empirical evidence

on the implementation of SMRs, and the challenges faced in the process. This study is part

of a larger DynAIRx (Artificial Intelligence for dynamic prescribing optimisation and care inte-

gration in multimorbidity) project which aims to introduce Artificial Intelligence (AI) to SMRs

and develop machine learning models and visualisation tools for patients with multimorbid-

ity. Here, we explore how SMRs are currently undertaken and what barriers are experienced

by those involved in them.

Methods

Qualitative focus groups and semi-structured interviews took place between 2022–2023.

Six focus groups were conducted with doctors, pharmacists and clinical pharmacologists (n

= 21), and three patient focus groups with patients with multimorbidity (n = 13). Five semi-
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structured interviews were held with 2 pharmacists, 1 trainee doctor, 1 policy-maker and 1

psychiatrist. Transcripts were analysed using thematic analysis.

Results

Two key themes limiting the effectiveness of SMRs in clinical practice were identified: ‘Medi-

cation Reviews in Practice’ and ‘Medication-related Challenges’. Participants noted limita-

tions to the efficient and effectiveness of SMRs in practice including the scarcity of digital

tools for identifying and prioritising patients for SMRs; organisational and patient-related

challenges in inviting patients for SMRs and ensuring they attend; the time-intensive nature

of SMRs, the need for multiple appointments and shared decision-making; the impact of the

healthcare context on SMR delivery; poor communication and data sharing issues between

primary and secondary care; difficulties in managing mental health medications and specific

challenges associated with anticholinergic medication.

Conclusion

SMRs are complex, time consuming and medication optimisation may require multiple fol-

low-up appointments to enable a comprehensive review. There is a need for a prescribing

support system to identify, prioritise and reduce the time needed to understand the patient

journey when dealing with large volumes of disparate clinical information in electronic health

records. However, monitoring the effects of medication optimisation changes with a feed-

back loop can be challenging to establish and maintain using current electronic health

record systems.

Introduction

Structured medication reviews (SMRs) were introduced in the United Kingdom (UK) in Octo-

ber 2020 and incorporated into the NHS England Directed Enhanced Service (DES) contract

for 2021 [1]. SMRs represent a National Institute for Health and Care Excellence (NICE)-

approved clinical intervention facilitating shared-decision making between clinicians and

patients, to inform treatment decisions. The objective is to reduce medication-related harm in

patients with complex or problematic polypharmacy [1, 2]. While General Practitioners (GPs),

pharmacists and advanced nurse practitioners (ANPs) who meet training criteria can conduct

SMRs, the prevailing expectation is for clinical pharmacists within Primary Care Networks

(PCNs) to assume primary responsibility as a commissioned service [3]. The varied methods

employed by PCNs to proactively identify patients suitable for SMRs, and conduct these

reviews, is contingent on available resources and capacity. Anecdotal evidence suggests that

PCNs currently use limited digital tools, such as searching electronic health records (EHR)

based on the total number of drugs prescribed or disease codes, to identify patients at risk of

medication-related harm.

There is sparse empirical evidence reporting on the implementation of SMRs, their impact

on patient outcomes, and the challenges faced by healthcare professionals (HCPs) and patients

during SMRs [4, 5]. This scarcity of evidence is unsurprising given that SMRs were introduced

in 2020 amidst the COVID-19 pandemic [1]. Nonetheless, estimates suggest a percentage

reduction in per-patient medicines following an SMR ranging from 2.7% to 9.9%, with up to

19.5% reduction in use for the highest-risk group in care homes [6].
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Patients with complex multimorbidity and polypharmacy, whose medicines have not been

optimised are at risk of adverse outcomes and medication-related harm [7]. The definition of

complex multimorbidity is contentious [8] but here we are referring to patients living with

four or more conditions, which is strongly associated with polypharmacy [8, 9]. The use of

data from EHRs to develop evidence-based digital health tools can be a promising resource to

assist HCPs in conducting targeted, efficient and effective SMRs.

The NIHR-funded DynAIRx study (Artificial Intelligence for dynamic prescribing optimi-

sation and care integration in multimorbidity) aims to develop AI-driven tools that integrate

information from electronic health and social care records, clinical guidelines and risk-predic-

tion models in order to support the delivery of SMRs [10]. The DynAIRx project will produce

machine learning models, dashboards, and different tools including Causal Inferencing to pro-

vide clinicians and patients with evidence-based information to prioritise patients at most risk

of harm and/or patients most likely to benefit from SMRs. Aligned with the NICE multimor-

bidity guidelines, [7, 11] DynAIRx will focus on three patient groups at high-risk of rapidly

worsening health from multimorbidity: (a) individuals with mental and physical health co-

morbidity, [12–14] in whom the prescribing for mental health improvement can lead to

adverse physical health consequences; (b) those with complex multimorbidity (four or more

long-term health conditions taking ten or more drugs); [9, 15] and (c) older people with frailty

who are at high risk of adverse outcomes [16].

The initial step towards introducing AI-driven prescribing support tools into clinical prac-

tice involves understanding the current scope of work, how SMRs are presently undertaken

and by whom, the time required in real-world clinical practice to undertake them, and cru-

cially, investigate what determinants act as potential barriers to efficient and effective SMR

implementation. The aim of this study was to explore how SMRs are undertaken and what bar-

riers those undertaking them (and receiving them) experience.

Methods

Participants and recruitment

This study sought to recruit health care or management professionals working in health care

settings (primary care in the community or secondary care in hospital services) across the UK

where review of prescription medications is a regular part of the clinical workload. This

included those working in General Practice, secondary care hospital services (geriatric medi-

cine, clinical pharmacology, falls clinics, mental health practitioners), clinical commissioning

of services or management of clinical services (practice managers), and pharmacists, including

PCN pharmacists (those involved in conducting SMRs across several neighbouring GP prac-

tices). Patient participants included those with (a) multiple and physical co-morbidities; (b)

complex multimorbidity; (c) older people with frailty. Patient and carer representatives of the

three key multimorbidity groups outlined above were also invited. This included recruiting

adult individuals (over the age of 18) with/or caring for someone with multiple (4 or more)

long-term health conditions, co-existing mental and physical health problems, prescribed�10

regular medications, frailty.

Purposive sampling identified potential HCP participants that were known to be involved

in medicines optimisation services through the researchers own clinical and professional net-

works. Snowballing (wherein research participants were asked to assist the recruitment by

attempting to identify other potential participants) was employed to identify contacts through

existing service providers along with advertisement in GP forums and at national events for

individuals participating in clinical polypharmacy research [17]. Purposive sampling of poten-

tial patient representatives were identified through advertisement across the NIHR Applied
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Research Collaboration public advisor networks and through research databases at the

researchers host institutions. Potential participants were provided with study information and

an invitation to participate. Participants received comprehensive briefings from researchers

about the study, and written consent was obtained prior to the focus group or interview partic-

ipation. Withdrawal of consent was permitted at any stage, even after the focus group or

interview.

Ethical approval

The Newcastle North Tyneside Research Ethics Committee (REC reference:22/NE/0088)

granted ethical approval for the DynAIRx study.

Data collection

Data collection occurred from November 2022 to November 2023. Focus groups and semi-

structured interviews were conducted to gather participant views. Focus groups were utilised

for patient participants in order to stimulate discussion of common and shared experiences.

Individual interviews supplemented the HCP focus groups in order to ensure as many HCPs

could be involved as possible owing to time constraints for some HCPs. Focus group topic

guides and interview schedules were developed and refined by the clinical members of the

research team (LW, AA, AW, FM, AG) and tailored to HCP and patient groups. The topic

guides (see S1 Appendix) included questions exploring the experience of conducting or receiv-

ing SMRs, barriers to undertaking them and opinions on key medication challenges in multi-

morbidity groups from both the clinician and patient perspective. Sessions occurred in person

and online (via Microsoft Teams), lasting from 49 to 109 minutes. Audio recordings under-

went verbatim transcription and anonymisation to remove any potentially identifiable infor-

mation. Each participant was assigned a code, and recordings were subsequently deleted. Data

collection and analysis occurred concurrently. The Consolidated Criteria for Reporting Quali-

tative Research checklist was used to ensure comprehensive reporting of our qualitative study

(see S1 Appendix). No participant withdrew consent for their data to be used in the study.

Data analysis

Transcripts were imported into QSR NVivo 121 and analysed using thematic analysis [18].

Transcripts were read to familiarise researchers with the data. Inductive reasoning guided the

initial coding by AA and SW, who collated and examined codes to identify themes. The multi-

disciplinary coding team (AA, SW, LW, AW, FM) consisted of clinicians and researchers, and

engaged in regular reflexive practices to ensure a rigorous and transparent qualitative study.

Recognising the diverse expertise and perspectives within the team, we held regular coding

clinics where codes and initial themes were reviewed and discussed. By openly sharing our

perspectives and challenging each other’s viewpoints, we aimed to balance our interpretations

and avoid overemphasis on any single disciplinary lens. This allowed us to critically examine

how our professional backgrounds and assumptions might shape the interpretation of find-

ings. These reflexive sessions were instrumental in identifying and mitigating biases, ensuring

that our analysis remained grounded in the participants’ narratives rather than our preconcep-

tions. Themes were defined and supported by quotes. Detailed notes of discussions and devel-

opments were kept to ensure analytical rigour and plausibility [19]. The remaining dataset

underwent hybrid inductive and deductive thematic analysis using the inductively defined

themes, with codes and themes iteratively revised. Once all team members agreed no new

codes or meaning to influence thematic analysis were emerging, we assumed saturation was

achieved [20]. At this point, further recruitment was stopped.
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Results

Six focus groups with HCPs (n = 21) and 3 patient focus groups (n = 13) were conducted. A

further five semi-structured interviews with HCPs took place (see Table 1 for details).

Two overarching themes developed from analysis of the HCP and patient interviews and

focus groups, within which a number of sub-themes emerged:

1. Medication reviews in practice

a. Limited availability of digital tools to assist in identifying and prioritising patients for a
SMR

b. Organisational challenges and patient factors affecting patient engagement for a SMR

c. Time consuming “detective work”

d. SMRs require multiple appointments

e. Influence of healthcare context on delivering SMR

f. Factors influencing deprescribing discussions

2. Medication-related challenges

a. Poor communication and data sharing between primary and secondary care

b. Difficulties managing mental health medication for prescriber and patient

c. Challenges around anticholinergic medication optimisation for prescriber

Fig 1 displays each key theme from this study and a detailed list of the barriers to each stage

of the SMR process. Supplementary quotes for each theme can be found in S2 Appendix.

1. Medication reviews in practice

Table 1. Table showing participant type and number of participants that took part in the focus groups and semi-

structured interviews.

Focus Groups Number of Focus

Groups

Number of

Participants

GP group 2 2, 6

Pharmacist group (mix of primary and secondary care pharmacists) 2 3, 5

Clinical pharmacologist group 1 3

Psychiatrist group (mix of secondary care and prison care) 1 2

Patient focus group (a) individuals with mental and physical health co-

morbidity, in whom the prescribing for mental health improvement can

lead to adverse physical health consequences. (Mental and physical co-

morbidities FG)

1 6

Patient focus group (b) those with complex multimorbidity (four or

more long-term health conditions taking ten or more drugs). (Complex

multimorbidity FG)

1 4

Patient focus group (c) older people with frailty who are at high risk of

adverse outcomes. (Older people with frailty FG)

1 3

Semi-structured Interviews Number of Interviews

Primary care pharmacist 1

Secondary care pharmacist 1

Policy-maker 1

Secondary care psychiatrist 1

Postgraduate GP-trainee 1

https://doi.org/10.1371/journal.pone.0299770.t001
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a. Limited availability of digital tools to assist in identifying and prioritising patients for a
SMR

PCN pharmacists reported proactively identifying and prioritising patients to conduct

SMRs. Patient identification was based on the criteria outlined by the DESGP contract, which

includes patients in care homes (both nursing and residential facilities), individuals with com-

plex multimorbidity and polypharmacy, urgently referred patients, older individuals encoun-

tering medication-related harms, and patients recently discharged from hospital. HCPs also

referenced using available healthcare management automated search tools within the EHR,

including ‘Ardens search’ [21] and ‘ProActive Register Management (PARM) diabetes’ [22], to

identify pre-determined conditions, prescribing alerts and other variables that form part of the

practice workload. They also used targets from the Investment and Impact Fund (IIF) for

patient identification (IIF is an incentive scheme where PCNs can improve health and the

quality of care for patients with multimorbidity), which participants described as beneficial

but a waste of resources in the context of SMRs which should focus on patients with complex

multimorbidity and polypharmacy [23]. Despite this, HCPs noted a limited number of digital

tools to assist in identifying and prioritising patients for a SMR.

“I’ll be honest that we’ve not really had any tools that have been developed specific for support-
ing SMR.” (Pharmacist 2, Interview)

Since the introduction of EHRs in the NHS, HCPs are expected to assign ‘SNOMED codes’

to document patients with specific diagnostic, symptom or treatment codes in a logical hierar-

chical manner to specify clinical information [24]. These codes facilitate searches for specific

medical conditions, symptoms and treatments within the GP EHR, facilitating the identifica-

tion of individuals requiring an SMR. Pharmacists noted that EHR searches do not adequately

consider the complexity of patients, making it challenging to stratify those that would benefit

most from an SMR. Additionally, participants highlighted a lack of sensitivity and specificity

in the current search mechanisms (meaning the searches either do not identify all the intended

patients or identify too many).

Fig 1. Interaction of organisational factors, inequalities, digital tools, and investigative efforts in Medication-

related Challenges.

https://doi.org/10.1371/journal.pone.0299770.g001
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“The actual indicator that my team has been focusing on is supposed to be the ones where
patients are prone to medication errors . . . but when I actually look at the patients, I haven’t
got a clue why the actual computer system has decided that most of the time.” (Participant 1,

Pharmacist FG1)

HCPs were concerned that the identification of patients who would benefit from an SMR

could exceed the clinical capacity of the staff available to meet the need. They felt that any digi-

tal tool used to prioritise patients’ needs should match the clinical capacity of the practice.

“The tools have to be a bit cleverer . . . We can generate a list of patients today . . . PCNs at the
moment essentially do that, but what you have to do is almost the list that’s generated to the
capacity . . . People would not switch it on if they felt that it could generate lots of patients you
would not then see.” (Policy-maker, Interview)

b. Organisational challenges and patient factors affecting patient engagement for a SMR

GPs or secondary care clinicians (excluding clinical pharmacologists) often conducted

opportunistic medication reviews, compared to the proactive SMRs conducted by PCN phar-

macists. In alignment with the DES requirements, HCPs described how the task of conducting

an SMR was contingent upon organisational contracts, practice size, and staff availability. The

presence of a PCN pharmacist for SMRs facilitated streamlined tasks, enabling GPs to focus on

patients with more complex medical profiles. GPs voiced concerns about burnout in areas

where demand for SMR exceeded the clinical capacity to undertake them. This challenge was

particularly pronounced in regions of lower socioeconomic status where patients often pre-

sented with complex multimorbidity and polypharmacy at a younger age, especially those with

co-morbid mental and physical health problems. Moreover, respondents felt that patients

residing in deprived areas were less likely to attend scheduled SMRs, compelling GPs to resort

to opportunistic reviews. This highlights potential inequity in access to SMRs and overall

health surveillance.

“In the poorer area of the practice there’s no clinical pharmacist, that’s all done opportunisti-
cally, if done at all, by the GP partners there. I think that there’s a couple that are approaching
burn out, if not complete burn out and the practice is almost run by locums. So, when I’m
going in there, it’s quite tough and I will often see medications that are inappropriately pre-
scribed, polypharmacy, several of the same drugs, and I will opportunistically undertake a
structured medical review.” (Participant 3, GP FG1)

c. Time consuming “detective work”

Whether HCPs identified patients proactively or opportunistically, the preparation time for

a medication review ranged from 10 minutes to 1 hour. Several factors influenced this prepara-

tion time, including the availability of information, case complexity, barriers to accessing

information, information density, and time constraints. The challenge in finding and collating

information within the patient’s clinical records constituted a significant portion of the prepa-

ration time. For instance, discharge letters from hospitals are often located as attachments

within the patient record, requiring HCPs to locate and read the letter. These necessary prepa-

ratory activities take away from the face-to-face time available with the patient.
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“Probably double the amount of prep time than it was actually with the patient. I mean,
granted we did spend a while with the patient because we both like to talk, and the patient cer-
tainly did, but I think, and that’s the problem, isn’t it? You get the best information out of
your patient when you let them talk and you let them tell you lots of things that you wouldn’t
normally ask, but you haven’t got the time to do that so it’s tricky isn’t it to find the balance.
But the biggest thing with the prep time was getting the information.” (Participant 3, Pharma-

cist FG1)

HCPs also conveyed frustration regarding the substantial time required to determine the

original indication for a particular prescription and the ongoing necessity for it, even during

major transition periods such as a patient’s admission to a care home.

“We don’t get enough actual structured reviews, so they’ll be getting put on medication, people
in care homes, and then left on those medicines. There’s no recognition of the changes. As you
move in a care home, you’re generally more frailer, your renal function, haematic function
might not be as great and, you know, you’re not moving as much, so your need for some medi-
cines might not be as great as it was when the medicine was first started.” (Policy-maker,

Interview)

“So along with what you said about deprescribing Selective Serotonin Reuptake Inhibitors
(SSRIs), especially, you know they’ve been on them for 4–5 years and they are adamant they
don’t want to reduce them or stop them or have any sort of conversation about it, yeah, they’re
quite challenging I think. Also, I think sometimes you can’t quite work out what medications
people have been on. I mean if we talk about SSRIs they may have tried multiple different
ones in the past and sometimes it’s difficult to work out what they’ve been on without having
to go through the long, long list searching all the different medications that are SSRIs that
they’ve tried. It would be so helpful if you know it could just bring up yeah been used before,

and then know which one you could try. . .knowing that you want to try a different one.” (Par-

ticipant 6, GP FG1)

Although it is possible within the EHR system to link the prescription of an individual drug

to its clinical indication, anecdotal evidence suggests this is time consuming and therefore may

not be done in clinical practice.. As such, indications for prescribed medicines are recorded in

the free text for the consultation which can easily become obscured over time within the exten-

sive information contained in the clinical record. Examining the clinical free text for this infor-

mation was emphasised as a challenge in efficiently conducting SMRs.

“Although in my letters I would clearly state to the GP why I am prescribing the second line
antipsychotic just so that people know, but over time that tends to get lost, the rationale for
that prescribing tends to get lost and before you know you leave post, somebody else comes
and begins to increase that second antipsychotic you know, so that becomes a problem.” (Par-

ticipant 1, Psychiatrist FG)

Moreover, existing EHRs are not adept at presenting patient histories in a manner condu-

cive to HCPs pinpointing areas for potential deprescribing. This deficiency in the system leads

to a cumulative high pill burden for patients, as illustrated in the quote below.

“At the age of [18–20], I was diagnosed with bipolar. I am now [71–74] and I have lived for
that period of time on medication, a lot of medication actually . . . I counted the number of
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tablets and my boxes on my bedside the other day and there was 13 different tablets, so that is
what I am being prescribed by my GP.” (Patient 1, Mental and physical co-morbidities FG)

Patients also expressed uncertainty about the initial reasons for starting medications.

Patients reported receiving medications for many years and being unsure whether the medica-

tion was still necessary.

“She is also on a daily injection of adult growth hormone which another consultant put her on
at the time and she has been having them for probably 10 to 15 years, and no-one seems to
know now who initially prescribed it and who is in charge of that. I am concerned, does she
really need them? She is having them every day . . . Initially it was an asset to go with the
immunodeficiency but now I don’t really know.” (Patient 5, Mental and physical co-morbidi-

ties FG)

d. SMRs require multiple appointments

SMRs typically lasted a minimum of 30 minutes, often extending beyond this duration. The

variability in duration was contingent upon the patient’s complexity and the focused nature of

the review. Allowing adequate time to address broader health concerns was deemed crucial,

enabling the identification of potential issues requiring deeper exploration by the clinician.

HCPs acknowledged that SMRs were not a singular event, and patients might necessitate

multiple appointments for a comprehensive review. Consequently, EHR systems were recog-

nised as needing functionality to alert HCPs to schedule additional appointments after the ini-

tial SMR, emphasising the iterative and ongoing nature of medication reviews.

“The first time I see patients, you want almost a bit of a holistic conversation, but actually
when you start making interventions you go with what matters most to the patient or where
the biggest risk is and you then table the others . . . You can imagine that being 2 or 3 hours in
4 different appointments before you get to the bottom of where you want to be . . . I think we
had to contact on average about 2 to 3 times per patient, but there were more complex patients
as well . . . I don’t think you can stop medicines or optimise medicines without seeing that
patient again as least once.” (Policy-maker interview)

Patients expressed a desire to be involved in the decision-making during reviews and valued

the opportunity to discuss issues such as how medications fit into their routines and other

resources that may be available to them.

"I’ve got a series of chronic things, take a load of pills and they’re each for separate things, and
I have been concerned for years whether there’s any interaction with them, between them.
And also they make me feel tired all the time and perhaps there are some of them where I
could actually get rid of them." (Patient 1, Older people with frailty FG)

e. Influence of healthcare context on delivering SMR

The duration of conducting a SMR was also contingent on the specific healthcare setting in

which it took place. One pharmacist highlighted that SMRs conducted in care homes lacked a

strict time limit and were oriented towards achieving specific outcomes, such as the number of
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medicines deprescribed in particular patient groups. This reflected the contextual variability in

the conduct and objectives of SMRs, emphasising the need for flexibility in the approach based

on the healthcare environment and patient population.

“We were just told take whatever time you need but because we were not measured on the
quantity, we were measured on the quality, and we were recorded the number of medicines
basically stopped and in particular groups actually so, and then that would have gone on the
report because that was the way of showing what we were doing and the basic value for
money I guess.” (Participant 1, Pharmacist FG1)

The emphasis placed on a medication list varied depending on the reviewer and the health-

care setting. A pharmacist working in secondary care articulated a tendency to allocate less

attention to certain medicines in a hospital setting, prioritising focus on medications more

likely to cause harm. This perspective highlights the nuanced approach that different HCPs

may adopt based on their expertise and the specific context in which they operate.

“At the moment, the bisphosphonate would be something that I’m less concerned about it a
very high acuity environment, that’s the thing that I’m probably going to, maybe if I get a
chance, write in the discharge summary for the GP to check up on whether or not that’s still
appropriate. Whereas I’m chasing those big harms.” (Participant 2, Pharmacist FG1)

f. Factors influencing deprescribing discussions

Discussions around deprescribing between HCPs and patients were reported to be influ-

enced by several factors. These included the specific type of medicine to be deprescribed, the

patient’s willingness to discontinue the medication, sociodemographic location, availability of

additional health services in the area, whether the medication was initially prescribed in pri-

mary or secondary care and the existence of pre-established stopping criteria for certain medi-

cations (e.g., bisphosphonates for more than 5 years). Additionally, HCPs and patients

acknowledged a degree of reluctance to engage in deprescribing due to perceived potential

risks associated with the cessation of certain medications. These multifaceted factors contrib-

ute to the complexity and individualised nature of deprescribing discussions within the health-

care context.

“I find it really, really difficult because all of the guidelines will say, oh, you should have this
patient on statins, etc., and you think I really probably shouldn’t they’re 95, but having
stopped them in the past then a patient unfortunately ends up with a stroke, they go to hospi-
tal, the hospital tells them it’s because their GP stopped their statin and puts them back on.”

(Participant 2, GP FG2)

“The antidepressant one is interesting. So, I did work for 9 years in a really deprived area . . .

SSRIs for a long time and they were pretty reluctant to come off it but usually willing to accept
if it didn’t work out just put them back on it. It just meant in a much more middle-class area
there’s the opposite where they’re all desperate to come off it and probably coming off it far too
soon. So, I don’t think it needs to be doctor-led, it seems to be more about their external pres-
sures and there’s been a lot of areas done in deprived communities with link workers and
social prescribers and I think if you’re going to look at polypharmacy in these sort of groups
then that’s probably the way to do it stopping all their meds.” (Participant 4, GP FG1)
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In one case, a pharmacist highlighted the challenges associated with decision-making when

optimising medicines for complex, younger patients, emphasising the impact of side-effects on

their quality of life. Equally, the importance of considering quality of life in frail older adults

with polypharmacy was acknowledged, although perceived as less complicated than in younger

adults.

"I know well that’s it isn’t it, it’s not necessarily that they’re a complex medicine it’s that

there is evidence to say that this can prolong your life but it’s causing them that much upset, so

it’s, for me it’s not necessarily the, I can’t think of any particular group of drug its more the

younger you get, you know 50 is very young and that you have got a lot of life left to live so

that’s when it becomes more of a clinical decision for me that as a pharmacist I don’t feel like I

would be able to make" (Participant 1, Pharmacist FG1)

2. Medication-related Challenges

Potential for medication-related harm identified by our key stakeholder groups included

issues with specific medicines, conditions, and risky medication combinations; mental health

medications; prescriptions from specialists; anticholinergic medicines; difficulties in determin-

ing prescription timelines to assist in decision-making; challenges with younger complex

patients; and siloed care.

a. Poor communication & data sharing between primary and secondary care

HCPs identified the challenge of extracting information from hospital discharge letters as a

key source of frustration. Patients, in particular, assumed that EHRs seamlessly connected pri-

mary and secondary care, and in some cases, their community pharmacy. This assumption left

patients bewildered and, in certain cases, reliant on the HCPs knowing the complete narrative

behind their health records. The disjointed communication and misconceptions surrounding

record integration emphasised the need for improved interoperability to enhance the contin-

uum of care.

“We will be waiting a week for an outpatient letter to come through and it’s really confusing,
stop this, change that, increase the dose here, and you’re kind of stuck in the middle. So some-
times the patient will have left that meeting there and it will be ‘like go and see your GP and
they will do this bit’, well [that’s] not happening until I’ve got that letter. There is that real
mismatch of communication.” (Participant 1, GP FG2)

“When the repeat prescription came through, despite the fact that the surgery had received the
discharge letter, everything was all wrong, and this is just one of those things that happens. So,

you get a review and it is whether that data from that review and the story behind it and who
it goes back to and whether it is acted on, I think that is important.” (Patient 3, Complex mul-

timorbidity FG)

Communication gaps between GPs, specialist clinicians, and patients were evident due to

varying expectations. GPs expressed challenges in managing specialist medications with

patients, including concerns about patients’ ability to self-manage their medicines. These chal-

lenges highlighted aspects of fragmented care between primary care and specialist clinicians.

HCPs also cited difficulties and reluctance in communicating and potentially engaging in con-

flict with specialist doctors. Participants described specialist doctors as lacking a holistic view

when prescribing for patients, favouring certain medicines, and having limited knowledge in

drug interactions.
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“I think multidisciplinary is key, however when I notice that I liaise with specialists, depending
on who I speak to, their drug is the most important and trying to get a consensus about what
is best for the patient is obviously one of the challenges like that’s how we got in this situation
to begin with you know, so I do find that’s one of the challenges. so, I think you need someone
who is you know, who is a specialist but has also got a sort of holistic view of patient care as
well which doesn’t always happen in secondary care, but sometimes does.” (Participant 3,

Polypharmacy FG)

Participants noted that central nervous system medicines had complicated medication regi-

mens and hence required more coordinated care and responsibility between the specialist pre-

scriber and GP. Addressing these challenges calls for enhanced collaboration, knowledge

exchange, and a holistic approach to patient care between primary care and specialist

clinicians.

“I find it, with the pain management clinic, they stop medication, give you a list of all these
other tablets you need to start to see how things go and then sort of leave you to it, discharge
the patient in your hands and expect you to sort of manage it all. And the same thing is with
migraine and headaches from neurology. That’s just a minefield . . . I think when you’re in
specialty, you feel that you can give any sort of long protracted complicated regime and the
patient is just going to manage it because that’s the only medication that you think that
they’re on. So yeah, they can be quite difficult.” (Participant 5, GP FG1)

“He [GP] says that we can’t actually change any medication to do with your bipolar, that has
got to be done by your psychiatrists . . . I don’t think they would change anything to do with
psychiatry.” (Patient 1, Mental and physical co-morbidities FG)

b. Difficulties managing mental health medication

Mental health medication and management emerged as a consistent sub-theme across key

HCP stakeholder groups, irrespective of their professional background. Both doctors and

pharmacists described difficulties in monitoring and adjusting psychiatric medicines, includ-

ing uncertainties about how to address specific issues related to psychiatric medicines. Partici-

pants expressed a sense of being ‘out of their depth’, particularly concerning antipsychotic

medicines. They conveyed a lack of confidence in assessing the risks and benefits of antipsy-

chotic prescribing, feeling deskilled in this specific area of medication management, and find-

ing it challenging to safely challenge prescribers. This sense of unease prompted participants

to seek ways of contacting the mental health team, only to encounter additional hurdles, such

as difficulties in locating relevant information within patient records to facilitate multidisci-

plinary coordinated patient care.

“But the other one is someone with very complex psychiatric problems, still maybe under the
mental health team, and I haven’t got really access to the details apart from maybe I’ve got,
you know, some of the other diagnoses. But if I think maybe one of those drugs is potentially
causing more harm than could then I’m not clear how then to action that and who to speak to
and who were they actually seeing” (Participant 1, Polypharmacy FG)

For example, a clinical pharmacologist explained that evaluating the success of managing

antipsychotics is not as straightforward as assessing physical health conditions. This complex-

ity may contribute to the observed lack of confidence among HCPs when it comes to
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deprescribing psychiatric medicines. The nuanced nature of mental health outcomes, com-

pared to more tangible markers of success in physical health, adds an additional layer of intri-

cacy to the decision-making process in psychiatry. This includes the complexity of managing

mental health medication.

“The biggest challenge group that I think we face in a deprived area is the patients who are on
long term opioid medication, long term neuropathic meds, they’ve probably got a diagnosis of
fibromyalgia, they’ve probably got personality disorder plus / minus mental health problems.
And the issues that we have is that they’ve almost been sequentially added medication on
because GPs don’t really often know what to do with them unless you have a special interest in
that field like I do. And when they go and see pharmacists, they are very challenging to phar-
macists and pharmacists don’t have the clinical knowledge to be able to sift through what can
often be quite dramatic presentations.” (Participant 1, GP FG1)

c. Challenges around anticholinergic medicines

Anticholinergic medicines, which inhibit the neurotransmitter acetylcholine involved in

numerous physiological functions, has been associated with adverse outcomes such as cogni-

tive decline and falls, particularly when multiple anticholinergic medicines are used concur-

rently (termed anticholinergic burden) [25, 26]. GPs, clinical pharmacologists, and

pharmacists described the importance of reviewing and deprescribing anticholinergic medi-

cines where possible. However, the process of calculating anticholinergic burden (ACB) in

frail, older adults is time consuming, primarily due to the absence of automated calculators

embedded within the EHR system.

Doctors and pharmacists expressed frustrations around the re-prescribing of anticholiner-

gics after deprescribing them. They attributed the persistence of high ACB to limitations in

prescribing guidelines and a scarcity of alternative options to replace anticholinergic drugs.

These challenges highlighted the need for tools within EHR systems to facilitate efficient

assessment of ACB, alongside a broader exploration of prescribing guidelines and alternatives

to enhance deprescribing practices.

“One of the things that I often see in general practice is that there’s lots of anticholinergics,
usually amitriptyline because it’s kind of given out for other reasons for what it’s licensed for.
So, sleep is probably the most common thing that I see it used for, or avoiding long term opi-
oids in chronic arthritic pain, and often that’s because we have other options for them but
we’re not allowed to prescribe them. So, melatonin is probably the most common thing that
we could put them on which has a lot better safety profile, but we are just completely discour-
aged from prescribing it. And likewise access to other interventions that would help arthritic
pain rather than putting them on NSAIDS which obviously carry risk or opioids which aren’t
overly effective outside the acute pain window. It’s often the lack of other stuff that raises all of
the anticholinergic burden.” (Participant 1, GP FG1)

Participants welcomed any digital tool that could streamline routine work processes,

including information retrieval, automated dose calculations, and assessing the risk of devel-

oping diseases to optimise medicines during a SMR in a patient-centred manner, with the goal

of enhancing efficiency in the medication optimisation process.
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Discussion

Medication reviews by HCPs can take significant preparation, and are time consuming, pri-

marily due to the need to gather and understand patient information and to develop an under-

standing of a patient’s medical history and social circumstances. In addition, currently, there is

no easy way to identify from the EHR which patients are at greatest risk of medication-related

harm and those most likely to benefit from an SMR. The EHR systems used in primary care

contain enormous volumes of information which becomes particularly challenging and time-

consuming to navigate for complex individuals living with multiple long-term conditions and

taking many medications. The way that information is organised in the system leads to a large

proportion of time spent linking medications to their original indication and examining the

patient journey. This time could be better spent discussing shared decisions with the patient.

The EHR has not evolved in line with increasing patient complexity. The findings of this report

emphasise the need for enhanced functionalities in EHRs to support effective medication man-

agement in the context of deprescribing discussions where a nuanced understanding of a

patient’s medication history is crucial.

Our study has highlighted the challenges facing those undertaking SMRs in more socioeco-

nomically disadvantaged areas, where people experience multimorbidity (and co-existent

polypharmacy) 10–15 years earlier than their affluent peers [27, 28]. These populations have

complex healthcare needs at a younger age, the care of which falls to the already over-stretched

GPs. Areas with greater socioeconomic disadvantage often have lower health literacy, resulting

from a combination of lower educational attainment, economic barriers like the need to prior-

itise food and heating over health seeking, and psychosocial stressors affecting decision-mak-

ing relating to health [29, 30]. Health literacy applies not only to the patient but to the clinician

who may also be unaware of the psychosocioeconomic situation of the patient, leading to a

communication gap when discussing the risk and benefit of medicines to reach a shared-deci-

sion [31–33]. Accordingly, complex conversations involving numeracy calculations of risk

may take longer and require repetition, but may also be of less priority for the patient and/or

carer than other more immediate life concerns.

As preparation time is repeatedly cited as a barrier to effective SMR, a potential solution

that would support SMRs in those with lower health literacy should include any digital inter-

vention that saves on preparation time. This would enable more time for the clinician to

engage with the patient and discuss complexities around risk and benefit, which would go

some way to addressing the existing health disparity that affects those experiencing socioeco-

nomic disadvantage. For HCPs working in areas of socioeconomic deprivation, lack of HCP

capacity alongside patients declining SMR invitations were cited as barriers to undertaking

SMRs. Moreover, HCPs described the usefulness of a system to identify availability of different

health services in surrounding areas (e.g. weight management service) [27, 28]. A recent study

co-produced SMR resources to empower patients in their healthcare and support them in

making the most out of their SMR. This included producing resources in a number of different

languages including audio recorded resources for patients with visual impairment [34, 35].

Embedded links to resources for HCPs to provide to patients before and/or after an SMR can

be one potential way to utilise digital health and empower patients to reduce inequity in access

to healthcare.

Our study also highlighted medication-related challenges such as difficulties managing

mental health, specialist and anticholinergic medications. HCPs reported that a lack of alterna-

tives to medication for symptom management hampered their ability to optimise some of the

more potentially harmful medication classes such as opioids, anti-depressants, anticholinergics

and gabapentinoids. Non-pharmacological alternatives, where appropriate, such as counselling

PLOS ONE Exploring barriers to implementing Structured Medication Reviews

PLOS ONE | https://doi.org/10.1371/journal.pone.0299770 August 30, 2024 14 / 18

https://doi.org/10.1371/journal.pone.0299770


need to be readily and equitably accessible for this approach to be considered a reliable option

[36]. Mental health medication management stood out as a consistent challenge. HCPs in our

study, regardless of their professional background, expressed difficulty in monitoring and

adjusting psychiatric drugs. There was also a general lack of confidence and skill when it came

to monitoring and adjusting antipsychotic medications, with the measurement of success in

managing these medications being ambiguous. This is consistent with previous studies that

note GPs lack of confidence in managing patients with serious mental health illness [12, 37].

One recent study reported that less than half of GP trainees in England and Wales have trained

in a mental health setting between 2013 and 2015 [38]. In addition to the need for HCPs in pri-

mary care to become trained to address issues related to psychiatric medicines, EHRs must

include basic information about the indication for the prescribed psychiatric medicine and the

appropriate mental health team contact details for GPs to be able to address these issues. This

would have the potential to enable multidisciplinary coordination of care with mental health

patients.

Another challenging group of medicines was those with anticholinergic effects. This drug

class was also a recurring issue among GPs, clinical pharmacologists, and pharmacists. HCPs

found it time consuming to calculate the ACB in frail, older adults. Although there are several

ACB scales available that have been developed and validated, participants stated that auto-

mated calculators to calculate ACB are not easily accessible or embedded into EHRs. In addi-

tion, there is considerable variability between anticholinergic scales making it difficult to

ascertain which scale to use to calculate ACB [39]. As such, taking the time out to include

every medicine a patient is taking to calculate their ACB is time consuming, reducing opportu-

nities for potential deprescribing discussions with patients.

Limitations

This study was conducted in the UK, which provides universal access to healthcare. However,

findings from our study may also be applicable internationally to other health systems which

operate a universal social insurance model where there is a primary care and secondary care

gatekeeping model, including the need for HCP coordination [40, 41] or deprescribing chal-

lenges [42, 43]. This study is part of a larger qualitative study examining both barriers to SMRs

and potential digital solutions, including AI-assisted approaches. As such, the HCP partici-

pants likely included a number of clinicians with a particular interest in digital-driven solu-

tions in healthcare. We sought to include a wide variety of HCPs from different practice

backgrounds in order to mitigate this. In addition, some of the focus groups contained unex-

pected small numbers of clinicians at one time, owing to the competing demands on clinician

time. However, the data collected were rich and contributed significantly to achieving thematic

saturation. The insights gained from these discussions were consistent with those from larger

groups, reinforcing the validity of our findings.

Conclusions

There are few useful digital tools that can identify patients that would benefit most from an

SMR or monitor the effects of medication optimisation when medicines are altered. Our find-

ings showed that significant time is needed to prepare and conduct a SMR, with complex

patients sometimes needing multiple appointments to enable a comprehensive review. The

DynAIRx project will use findings from this study to address the barriers of conducting an

SMR by producing dashboards and visualisations to summarise the patient’s medical journey;

develop digital tools to prioritise patients that would benefit most from an SMR; and identify

optimal interventions for specific multimorbidity and polypharmacy patient groups.
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