
Rankin et al. Pilot and Feasibility Studies           (2022) 8:203  
https://doi.org/10.1186/s40814-022-01161-6

RESEARCH

An external pilot cluster randomised 
controlled trial of a theory-based intervention 
to improve appropriate polypharmacy in older 
people in primary care (PolyPrime)
Audrey Rankin1, Ashleigh Gorman2, Judith Cole1, Cathal A. Cadogan2, Heather E. Barry1, Ashley Agus3, 
Danielle Logan3, Cliona McDowell3, Gerard J. Molloy4, Cristín Ryan2, Claire Leathem5, Marina Maxwell5, 
Connie Brennan2, Gerard J. Gormley6, Alan Ferrett7, Pat McCarthy8, Tom Fahey9, Carmel M. Hughes1*   and on 
behalf of the PolyPrime team 

Abstract 

Background: For older populations with multimorbidity, polypharmacy (use of multiple medications) is a standard 
practice. PolyPrime is a theory-based intervention developed to improve appropriate polypharmacy in older people 
in primary care. This pilot study aims to assess the feasibility of the PolyPrime intervention in primary care in Northern 
Ireland (NI) and the Republic of Ireland (ROI).

Methods: This external pilot cluster randomised controlled trial (cRCT) aimed to recruit 12 general practitioner (GP) 
practices (six in NI; six in the ROI counties that border NI) and ten older patients receiving polypharmacy (≥ 4 medica-
tions) per GP practice (n = 120). Practices allocated to the intervention arm watched an online video and scheduled 
medication reviews with patients on two occasions. We assessed the feasibility of collecting GP record (medication 
appropriateness, health service use) and patient self-reported data [health-related quality of life (HRQoL), health 
service use)] at baseline, 6 and 9 months. HRQoL was measured using the EuroQol-5 dimension-5 level questionnaire 
(EQ-5D-5L) and medication-related burden quality-of-life (MRB-QoL) tool. An embedded process evaluation and 
health economics analysis were also undertaken. Pre-specified progression criteria were used to determine whether 
to proceed to a definitive cRCT.

Results: Twelve GP practices were recruited and randomised. Three GP practices withdrew from the study due to 
COVID-related factors. Sixty-eight patients were recruited, with 47 (69.1%) being retained until the end of the study. 
GP record data were available for 47 patients for medication appropriateness analysis at 9 months. EQ-5D-5L and 
MRB-QoL data were available for 46 and 41 patients, respectively, at 9 months. GP record and patient self-reported 
health service use data were available for 47 patients at 9 months. Health service use was comparable in terms of 
overall cost estimated from GP record versus patient self-reported data. The intervention was successfully delivered as 
intended; it was acceptable to GPs, practice staff, and patients; and potential mechanisms of action have been identi-
fied. All five progression criteria were met (two ‘Go’, three ‘Amend’).
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1) What uncertainties existed 
regarding the feasibility?

• There were uncertainties regarding the feasibility of 
sampling and recruitment, intervention delivery and 
outcome data collection procedures across the two 
healthcare jurisdictions (NI and the ROI).

2) What are the key feasibility findings?

• This pilot study has confirmed that despite the chal-
lenges faced due to the COVID-19 pandemic, it 
is feasible to recruit GP practices and deliver the 
PolyPrime intervention in primary care across two 
healthcare jurisdictions.

• It is feasible to collect GP record and patient self-
reported data at baseline, 6 and 9 months, with high 
return rates and completeness of data.

• It is feasible to collect the GP record data required to 
apply the Screening Tool of Older People’s potentially 
inappropriate Prescriptions (STOPP)/Screening Tool 
to Alert doctors to Right Treatment (START) criteria 
in order to assess medication appropriateness using 
the robust case report form developed.

3) What are the implications of the feasibility 
findings for the design of the main study?

• The findings from this study can be used to inform 
changes to study procedures in any subsequent 
trial including the data collection timepoints used 
and selection of outcome measures (i.e. medication 
appropriateness and HRQoL).

• Further work is warranted to establish the effective-
ness of the patient recruitment strategies in place and 
the ability to retain patients for the duration of the 
study.

• Further work is also needed to investigate potential 
adaptations to the delivery of the intervention pack-

age in terms of the workforce in primary care (i.e. the 
role of practice-based pharmacists) and the use of 
telephone and video consultations.

Background
Polypharmacy, defined as the ongoing use of multiple 
medicines (≥ 5 medicines), is a standard practice for 
older adults (conventionally defined as ≥ 65 years) with 
multimorbidity [1]. Studies from the United Kingdom 
(UK) and the Republic of Ireland (ROI) have estimated 
that between 20 and 30% of older adults are currently dis-
pensed five or more medications [2, 3]. Medication use 
and safety have also become a global public health issue 
in many countries in line with the World Health Organi-
zations (WHO) Global Patient Safety Challenge: Medica-
tion Without Harm, which highlights polypharmacy as a 
major priority [4, 5].

The challenge faced by general practitioners (GPs) 
in primary care is achieving a balance between many 
drugs (appropriate polypharmacy) and too many drugs 
(inappropriate polypharmacy) [1]. Prescribing has been 
described as a complex clinical behaviour, encompassing 
several specific actions [6] and requiring a range of skills 
(e.g. assessment, knowledge, judgement) [7]. Therefore, 
the promotion of appropriate polypharmacy requires 
interventions which encourage a change in prescribing 
behaviour. Several interventions have been developed 
to address appropriate polypharmacy in older people 
including medication reviews, using risk screening tools 
and computerised clinical decision support systems 
aimed at prescribers [8]. However, it remains unclear 
whether the interventions result in clinically significant 
improvements in hospital admissions, medication-related 
problems including adherence, and patients’ overall qual-
ity of life [8].

Previous work conducted by members of the research 
team has developed an intervention to address the chal-
lenge of achieving appropriate polypharmacy in primary 
care which is described in detail elsewhere [9–11]. The 
intervention package consists of four components: a 
short online video, a patient recall process, weekly prac-
tice meetings and prompts delivered to the GPs [10, 11]. 

Conclusion: Despite challenges faced during the COVID-19 pandemic, this study has demonstrated that it may be 
feasible to conduct an intervention to improve appropriate polypharmacy in older people in primary care across two 
healthcare jurisdictions.
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An initial feasibility study conducted in two GP practices 
in Northern Ireland (NI) found that the intervention was 
acceptable to GPs and patients [11] and highlighted sev-
eral areas for refinement.

The PolyPrime project follows on from this programme 
of work to undertake a larger study in a cross-border 
setting (NI and the border region of the ROI: Cavan, 
Donegal, Leitrim, Louth, Monaghan and Sligo). Minor 
refinements were made to the intervention (following 
interviews with ROI GPs) before commencement of the 
main pilot study [12, 13]. The current paper reports on 
the external pilot cluster randomised controlled trial 
(cRCT), with an embedded process evaluation and health 
economic analysis. The primary aim was to assess the 
feasibility of a definitive cRCT of the effectiveness and 
cost-effectiveness of the PolyPrime intervention in pri-
mary care in NI and the ROI. The objectives of the study 
were as follows:

1. Test approaches to sampling, recruitment and reten-
tion of GP practices and patients.

2. Test the feasibility of using medication appropriate-
ness as the primary outcome in a future cRCT.

3. Identify the resources used in the set-up and delivery 
of the intervention and their associated costs.

4. Assess the feasibility of a future cost-effectiveness 
analysis.

5. Further validate the medication-related burden qual-
ity-of-life (MRB-QoL) tool.

6. Obtain estimates of effect size between groups, 
cluster size and intraclass correlation coefficients to 
inform the sample size calculation for a full cRCT.

7. Identify the intervention’s likely mechanism of action.
8. Assess if the intervention is delivered and received as 

intended (intervention fidelity).
9. Assess if the intervention is acceptable to GPs, prac-

tice staff and patients.

Pre-specified progression criteria (outlined below) 
based on recruitment and retention of GPs and patients, 
and completeness of outcome data, were used to deter-
mine whether to proceed to a definitive cRCT or if fur-
ther modifications are warranted.

Methods
Study design and participants
The methods for the PolyPrime study including a 
detailed overview of the PolyPrime intervention and the 
recruitment procedures for GP practices and patients 
have been described in detail elsewhere [13]. Due to 
COVID-19 restrictions in place in both NI and the ROI, 
the PolyPrime study was suspended between March 
and July 2020. A number of changes were made to the 

original study including the use of either telephone or 
online/video consultations and the data collection time-
points (see ‘Intervention overview’ and ‘Outcome data 
collection’ sections).

Briefly, PolyPrime is an external pilot cRCT conducted 
in GP practices in two healthcare systems (NI and the 
six counties in the ROI that border NI). The study aimed 
to recruit 12 GP practices across NI and the ROI border 
counties, with one GP practice per county. Practices were 
recruited in two stages: expression of interest letters fol-
lowed by telephone calls conducted by research nurses 
from the Northern Ireland Clinical Research Network 
(NICRN – Primary Care) and Trinity College Dublin 
(TCD). GP practices were eligible if they provided writ-
ten informed consent and research governance sign off, 
had a stable Internet service to access the video and 
were not currently participating in other studies related 
to medicines management in older people. Potentially 
eligible patients were identified via GP records, with the 
aim of recruiting up to 10 patients per practice. Patients 
were eligible if they were ≥ 70 years old; receiving four or 
more regular medicines (i.e. prescribed for more than 3 
months); not cognitively impaired; did not have a termi-
nal illness; were resident in the community; in receipt of 
a valid general medical services (GMS) card in the RoI, 
or for NI patients; registered for National Health Service 
(NHS) primary care services; and registered with and/
or regularly attending the practice for a minimum of 12 
months. Eligible patients were posted information packs, 
including an invitation letter along with an information 
sheet, consent form and baseline questionnaires (see 
‘Outcome data collection’ section).

When the study recommenced (July 2020), a number 
of GP practices and patients had already provided writ-
ten informed consent. A process of re-engaging with 
GP practices and patients was undertaken to ascertain 
if they were still willing to participate. Patients were 
contacted by letter, outlining the changes which had 
been made to the study and giving them the option of 
remaining in or withdrawing from the study. In addi-
tion, patients already recruited from a GP practice which 
withdrew after baseline data collection, were notified 
about the practice withdrawal and asked if they were still 
willing to participate by returning self-report question-
naires (see ‘Outcome data collection’ section).

Randomisation and blinding
Recruited practices were allocated to intervention (n = 6) 
or control groups (n = 6) according to a randomisation 
schedule that was generated by an NICTU statistician 
(using nQuery Advisor®) and saved in a restricted sec-
tion of the trial master file. Practices were randomised on 
a 1:1 allocation ratio stratified by country (i.e. NI or ROI). 
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It was not possible to blind GPs or patients due to the 
nature of the intervention. In order to reduce detection 
bias, the primary outcome measure (medication appro-
priateness) was assessed by blinded pharmacists in the 
team (CH, HB, CC, CR).

Intervention overview
The PolyPrime intervention package consisted of an 
online video [incorporating behaviour change technique 
(BCT): ‘modelling or demonstrating of behaviour’ and 
‘salience of consequences’ [14]] and a patient recall pro-
cess. Intervention arm GPs received unique log-in details 
to the online video, where they also had access to supple-
mentary material (i.e. tools used to support medication 
reviews including the Screening Tool of Older People’s 
potentially inappropriate Prescriptions (STOPP)/Screen-
ing Tool to Alert doctors to Right Treatment (START) 
criteria and NO TEARS tool [15, 16], in addition to 
where to go for further information [i.e. National Insti-
tute for Health and Care Excellence (NICE) guidance for 
medicines optimisation [17]). GPs were then instructed 
to complete medication reviews with the recruited 
patients on two occasions (an initial medication review 
and a 6-month follow-up medication review). Due to 
COVID-19 restrictions during the intervention deliv-
ery phase, appointments took place face to face, via the 
telephone or video call. Two complementary interven-
tion components were also included, whereby GPs were 
asked to have weekly practice meetings to discuss how 
and when patient appointments would take place (BCT: 
action planning [14]), and practice staff was instructed 
to prompt GPs to conduct a medication review when 
patients presented for a scheduled appointment (BCT: 
prompts/cues [14]).

Control arm GPs continued to deliver usual care to 
recruited patients during the study period. At the time of 
GP practice recruitment, no structured chronic disease 
management programme had been embedded into pri-
mary care in the ROI. In January 2020, the Health Service 
Executive (HSE) in the ROI launched a Chronic Disease 
Management Programme involving reviews for patients 
≥ 70 years old with asthma, type 2 diabetes, chronic 
obstructive pulmonary disease (COPD) or cardiovascu-
lar disease [18]. All GP practices in the study were asked 
to give an overview of their current prescribing practices 
(usual care) for older patients receiving polypharmacy, 
including whether medication reviews were being rou-
tinely conducted and by whom (i.e. GPs, pharmacists).

Sample size
As previously reported, formal sample size calcula-
tion was not undertaken [13]. However, based on previ-
ous research experience, a target of 10 patients per GP 

practice (i.e. a maximum of 120 patients in total across 
12 GP practices) was deemed appropriate to provide suf-
ficient data to meet the objectives of this pilot study.

Outcome data collection
Outcome data (patient self-report and GP record) were 
collected at baseline, 6-month and 9-month (previously 
12 months) post-intervention for intervention patients 
(i.e. after the patients’ initial medication review) [13]. Fol-
low-up timepoints for the control arm were based on the 
average length of time from the completion of baseline 
data collection to 6- and 9-month post-initial medication 
review in the intervention arm.

Primary outcome
The primary outcome was medication appropriateness 
measured using STOPP/START criteria [16]. STOPP/
START consists of a set of 114 explicit criteria which help 
clinicians detect common instances of potential inap-
propriate prescribing (PIP) which encompasses poten-
tially inappropriate medicines (PIMs) and potential 
prescribing omissions (PPOs). A case report form (CRF) 
was developed to collect patient data [including medi-
cal history, clinical conditions, biochemical data (i.e. test 
results) and prescribed medications] from GP files by the 
research nurses. Data collected were used to assess pre-
scribing appropriateness by four blinded pharmacists on 
the research team.

Secondary outcomes
Secondary outcomes included health service use (i.e. 
hospitalisations) (see ‘Health service use and associated 
costs’ section) and health-related quality of life (HRQoL) 
(see ‘Health outcomes’ section).

Process evaluation
A detailed overview of the process evaluation approach 
has been described elsewhere [19]. Briefly, a mixed meth-
ods process evaluation ran in parallel to and following 
the completion of the intervention to investigate the 
acceptability of, fidelity to and the likely mechanisms of 
action of the PolyPrime intervention. Quantitative data 
were collected using study-specific data collection forms 
completed by practice staff and a feedback questionnaire 
completed by patients from intervention arm practices. 
Qualitative data were collected through semi-structured 
interviews with GPs and practice staff and audio record-
ings of medication review appointments from the inter-
vention arm practices.

Statistical analysis
Analysis was conducted STATA®/IC version 15.1 (Stata-
Corp). For descriptive statistics, the mean and standard 
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deviation (SD) were calculated for normally distributed 
continuous data, counts and percentages presented for 
categorical data, and the median and interquartile range 
(IQR) were estimated for skewed or ordinal data. For 
the medication appropriateness data, the proportion 
of patients with at least one instance of PIP, PIM and/
or PPOs, at baseline, 6 months and 9 months, was cal-
culated. The percentage point difference (95% CI) and 
intraclass correlation coefficient (ICC) were provided at 
6 months and 9 months. The 95% confidence intervals 
were based on the default exact binomial method used 
for proportions in STATA, and the ICCs were estimated 
from mixed effects models with site as a random effect. 
The individual criteria involved in the identification of 
the instances of PIP, PIM and PPO at baseline, 6 months 
and 9 months, were also identified. A number of sample 
size calculations for a future definitive cRCT were under-
taken based on the primary outcome (i.e. the propor-
tion of patients with at least one instance of PIP) using 
Epitools [20]. Sample sizes were inflated for the design 
effect based on varying ICCs and cluster sizes.

Health economic analysis
Intervention‑related resource use and costs
Intervention-related resource use was categorised 
according to the stage at which they were used in the 
research process: planning and preparation for delivery 
(stage 1) and intervention delivery (stage 2). Intervention 
arm GPs were asked to complete a study-specific data 
collection form on which they estimated their time spent 
preparing and planning for the medication reviews and 
their time spent undertaking the medication reviews and 
performing any post-review activities. The time spent 
viewing the online video was based on the assumption 
that each intervention GP (n = 5) watched the video for 
its entire duration once (13 min, 14 s), divided by the 
number of patients recruited to the intervention arm. 
Costs were estimated by multiplying the GP time input 
by the cost per minute of £4.23 (based on an average 9.22 
min consultation recorded by GPs on study-specific data 
collection forms and GP surgery consultation costs [21]), 
which was the same for both NI and ROI.

Health service use and associated costs (secondary outcome: 
health service use)
Health service use was obtained from GP records and 
using a bespoke patient self-reported questionnaire. Data 
were collected at baseline for the previous 6 months, at 
6-month post-initial medication review (or the equiva-
lent in the control arm) for the previous 6 months and 
at 9-month post-initial medication review (or the equiva-
lent in the control arm) for the previous 3 months.

Health service use costs for both methods were cal-
culated by attaching country-specific unit costs to 
the resource use data from the Department of Health 
National Schedule of Reference Costs [22], Unit Cost of 
Health and Social Care [21], Unit costs for non-acute 
care in Ireland 2016-2019 [23] and the Healthcare Pric-
ing Office [24]. If a unit cost for a service was available 
in one country but not the other, then the same unit cost 
was used for both countries. All costs were expressed in 
2019/2020 Great British pounds (GBP, £). ROI costs (in 
Euro, €) were converted to GBP using the 2019 purchas-
ing power parities [25].

COVID-19 impacted on the health economic data col-
lected over the course of the study, and due to delays in 
being able to access practices, there were discrepancies in 
the timepoints at which baseline health service use data 
(GP record versus patient self-report) were collected, 
meaning these data were no longer comparable. These 
data, therefore, have not been reported.

For each patient, the number of units (e.g. packs) of 
each drug used over the study period was estimated using 
information on the dose, frequency and prescription 
start and finish dates collected by the research nurses 
from the GP records. A maximum unit of 1 was assumed 
for each time period (i.e. baseline to 6-month follow-up, 
6- to 9-month follow-up) when a medication that was 
taken as needed (PRN, pro re nata), when the frequency 
information was missing or when the medication was a 
gel, cream, inhaler or drop [26].

Health outcomes (secondary outcome: HRQoL)
HRQoL was measured using the EQ-5D-5L question-
naire (UK and Ireland versions) and the medicine-related 
burden quality-of-life (MRB-QoL) tool. The EQ-5D-5L 
contains two sections: five statements about mobility, 
self-care, usual activities, pain/discomfort and anxiety/
depression and a visual analogue scale (EQ-VAS) [27]. 
The MRB-QoL tool is a validated measure of the burden 
of medicines on functioning and wellbeing. The MRB-
QoL contains 31 items categorised under five subscales: 
‘Routine and Regimen Complexity’ (11 items), ‘Psycho-
logical Burden’ (six items), ‘Functional and Role Limi-
tation’ (seven items), ‘Therapeutic Relationship’ (three 
items) and ‘Social Burden’ (four items) [28].

Responses on the EQ-5D-5L were converted to util-
ity scores using the crosswalk value set [29] as recom-
mended by NICE in their guide to technology appraisal 
[30]. Responses on the MRB-QoL were converted to a 
total score out of 100 using the formula provided by the 
tool developers [28]. The EQ-5D-5L utility score could 
range from −0.594 and 1.00, where 0 reflects the worst 
possible health state and 1.00 the best possible health 
state. Minus scores are health states that were worse than 
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death. The MRB-QoL score could range from 0 to 100, 
where 0 indicated no medication-related burden and thus 
best possible medication-related quality of life. In con-
trast, 100 indicates the highest level of burden and thus 
the worst possible medication-related quality of life. If a 
response was missing on an item in either instrument, 
then the overall score could not be calculated for that 
patient, and a missing score was recorded. The rates of 
missing data and ceiling and floor effects for each instru-
ment were summarised at each timepoint and interven-
tion group.

Process evaluation analysis
A detailed overview of the quantitative and qualitative 
data analysis methods used in the process evaluation 
has been previously described [19]. Briefly, quantitative 
analysis was conducted using SPSS (version 26.0). For 
descriptive statistics, the mean and standard deviation 
(SD) were calculated for normally distributed continuous 
data, counts and percentages presented for categorical 
data, and the median and IQR were estimated for skewed 
or ordinal data. For the qualitative data, semi-structured 
interviews with GPs and practice staff and audio record-
ings of medication review appointments were transcribed 
and analysed using the framework method. Coding of the 
feedback interviews adopted a deductive approach using 
the Theoretical Framework of Acceptability (TFA) con-
structs [31] (used to frame questions relating to the over-
all acceptability of the intervention in GP and practice 
staff interviews [20]) and an inductive approach, in which 
emerging themes were identified. Coding of the medica-
tion review appointment transcripts adopted a deduc-
tive approach using the BCT taxonomy [14]. In addition, 
established methods [32] were used to link BCTs to the-
oretically defined mechanisms of action involved in the 
PolyPrime intervention.

Progression criteria
Pre-specified progression criteria [13] were applied to 
determine whether to proceed to a definitive cRCT of the 
PolyPrime intervention or if further modifications were 
warranted. The cut-off points were based on work pub-
lished by Borelli et al. [33], whereby when ≥ 80% of the 
target is met, the criteria meet the ‘Go’ thresholds, when 
50% of the target is met, the criteria meet the ‘Amend’ 
thresholds or when < 50% of the target is met, the criteria 
meet the ‘stop’ thresholds. The criteria were based on GP 
practice recruitment and retention, patient recruitment 
and retention and completeness of the outcome data. 
A final decision was made on whether to proceed to a 
definitive cRCT through discussion with the Trial Steer-
ing Committee (TSC; [13]).

Serious adverse events (SAEs)
GP practices were asked to complete a serious adverse 
event (SAE) reporting form monthly. Any events which 
took place in the intervention arm were clinically 
assessed by two academic GPs on the research team. If 
any SAEs linked to the PolyPrime intervention were 
deemed to be a suspected unexpected serious adverse 
reaction (SUSAR), these were to be reported to the TSC 
and sponsor for follow-up [13].

Ethical approval, reporting and patient/public involvement
The study was granted ethical approval by the north of 
Scotland (REC reference: 19/NS/0100) and the Irish Col-
lege of General Practitioners Research Ethics Committees 
(RECs); the study protocols were published in advance 
[13, 19]. This study has been reported in line with the 
Consolidated Standards of Reporting Trials (CONSORT) 
extension for reports of randomised pilot and feasibil-
ity studies [34]. A completed CONSORT checklist can 
be found in Additional file  1. Two patient and public 
involvement (PPI) representatives were members of the 
Project Management Group that provided advice to the 
research team during the study and reviewed all patient 
facing trial documentation.

Results
GP practice sampling, recruitment and retention
Twelve GP practices were recruited over a 6-month 
period (end of July 2019 to early January 2021). Expres-
sion of interest letters was posted to 160 GP practices [85 
in NI, 75 in the ROI], and 9 reply slips expressing interest 
were returned [4 in NI, 5 in the ROI; overall response rate 
(letter) = 5%]. From those expressing interest, 6 practices 
were recruited [1 in NI, 5 in the ROI; overall recruitment 
rate (letter) = 4%]. Thereafter, research nurses contacted 
GP practices (n = 41) via telephone until the final six 
practices were recruited.

When the study recommenced in July 2020, one GP 
practice withdrew due to COVID-related factors, and the 
study was unable to proceed at another practice as the 
NICRN-PC staff was seconded to COVID-19 studies in 
March 2020. One further GP practice in ROI withdrew 
from the study after baseline data collection due to work-
load pressures caused by COVID-19. A CONSORT dia-
gram showing GP practice recruitment and retention is 
presented in Fig. 1.

Thirteen GPs were recruited from the 12 GP practices 
initially recruited. Baseline characteristics were collected 
from the 10 GP practices (5 in NI, 5 in the ROI) which 
were retained after study recommencement (see Table 1). 
Practices ranged from small single-handed practices to 
larger practices with six or seven GPs. The mean patient 
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list size was comparable across the two study arms, but 
list sizes were larger in NI practices compared to those 
in ROI. Medication reviews were being conducted at six 
GP practices (two interventions and four controls) by 
practice staff (GPs, pharmacists or nurses) on a regular 
basis as part of standard practice (i.e. irrespective of their 
involvement in the PolyPrime study).

Patient screening, recruitment and retention
Patient screening and recruitment took place in 10 GP 
practices between January 2020 to mid-March 2020 and 
mid-September 2020 to mid-November 2020. Invitation 
packs were posted to 496 patients (300 in NI, 196 in the 

ROI) from 10 GP practices, which resulted in 68 patients 
being recruited (32 in NI, 36 in the ROI). Of these 
patients, 28 (41.2%) were female [18 (47.4%) in the inter-
vention arm, 10 (33.3%) in the control arm]. GP practices 
recruited between 4 and 10 patients each (median: 6.5), 
with one practice recruiting 10 patients and three prac-
tices each recruiting 8 patients.

When the study was restarted in July 2020, 12 patients 
(2 in NI, 10 in the ROI; 7 in the intervention arm, 5 in 
the control arm) withdrew consent before baseline data 
collection; data were collected from the 56 patients 
who were retained (see Table 2). The mean age of these 
patients was 76.4 (SD: ±4.4), and they were prescribed 

Fig. 1 CONSORT flow diagram for the PolyPrime study. GPP, general practitioner practice; IQR, interquartile range. aThe number of patients 
screened for eligibility relates to 8 GPPs as information was not available for 4 GPPs. bThe number of patients contacted and consented relates to 
10 GPPs as two GPPs withdrew from the study after randomisation but before baseline data collection and before any details on patient numbers 
could be obtained. cOne intervention arm GPP withdrew from the study, and patients did not receive any medication reviews; however, 3 patients 
were followed up for the patient-reported outcome questionnaires. dAn additional patient withdrew consent from study, but the primary outcome 
data were collected prior to withdrawal
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a mean of 6.7 (SD: 2.0) medications. Three-quarters had 
medical conditions which were cardiovascular in nature.

After baseline data collection, four patients withdrew 
after a GP practice withdrew from the study. In addi-
tion, there were a further 3 patient withdrawals due to ill 
health (2 in NI, 1 in the ROI; all from the control arm). 
Primary outcome data (i.e. GP record data for medication 
appropriateness assessment) (see ‘Primary outcomes’ 
section) were available for 47 patients at 9 months (see 
Table 3). Therefore, 47 of the 68 recruited patients were 
deemed to be retained in the study, giving an overall 
retention rate of 69.1%. The CONSORT diagram showing 
patient recruitment and retention is presented in Fig. 1.

Primary and secondary outcomes
Six- and 9-month data collection for the primary and sec-
ondary outcomes took place from May to July 2021 and 
August to October 2021, respectively. The proportion of 
complete data across both primary and secondary out-
come measures (i.e. secondary data were available to cal-
culate an EQ-5D-5L utility score and a total burden score 
from the MRB-QoL) was 93.9% (see Additional file 2).

Table 1 GP practices’ baseline characteristics

GPP general practitioner practice. Missing represents the number of GP practices where data were not available
a Includes both part-time and full-time staff who are either administrative and support staff, nurses, pharmacists or other. bBased on those GPs who were involved in 
the study (i.e. 11 GPs; one control practice had two participating GPs)

Intervention
n = 5 GPPs

Control
n = 5 GPPs

Number of GP practices
 NI n (%) 2 (40.0%) 3 (60.0%)

 ROI n (%) 3 (60.0%) 2 (40.0%)

Number of GPs within GP practices
 Overall mean (SD) 4.0 (2.8) 4.4 (2.07)

 NI mean (SD) 7.0 (0.0) 5.3 (1.2)

 ROI mean (SD) 2.0 (1.0) 3.0 (2.8)

Number of other staff members per practicea

 Overall mean (SD) 11.8 (6.7) 10.6 (5.7)

 GPP missing n (%) 1 (20.0) 0 (0.0)

Patient list size
 Overall mean (SD) 5168.4 (5005.6) 5738.4 (3259.9)

 NI mean (SD) 10496.0 (377.6) 6714.0 (2440.0)

 ROI mean (SD) 1616.7 (1654.0) 4275.0 (4843.7)

Total years practising for all GPsb

 Overall mean (SD) 15.3 (10.3) 31.20 (5.8)

 GPP missing n (%) 1 (20.0) 0 (0.0)

Number of GP practices using medication reviews
 Overall n (%)

 Yes n (%) 2 (40.0) 4 (80.0)

 No n (%) 2 (40.0) 0 (0.0)

 GPP missing n (%) 1 (20.0) 1 (20.0)

Table 2 Baseline patient characteristics at trial entry

a When the same drug was recorded twice with two different or two of the same 
doses, this counted as one medication
b Number of patients with at least one condition within each category
c Number of patients with at least one allergy

Intervention
n = 31

Control
n = 25

Total
n = 56

Mean age (SD) 76.5 (3.7) 76.4 (5.2) 76.4 (4.4)

Number of prescribed 
medicationsa mean (SD)

6.8 (1.9) 6.6 (2.1) 6.7 (2.0)

Medical conditions (current or previous)bn (%)

 Cardiovascular 19 (61.3) 23 (92.0) 42 (75.0)

 Central nervous 2 (6.5) 5 (20.0) 7 (12.5)

 Gastro-intestinal 6 (19.4) 3 (12.0) 9 (16.1)

 Respiratory 4 (12.9) 2 (8.0) 6 (10.7)

 Ocular 1 (3.2) 1 (4.0) 2 (3.6)

 Urogenital 9 (29.0) 3 (12.0) 12 (21.4)

 Endocrine 9 (29.0) 3 (12.0) 12 (21.4)

 Musculoskeletal 8 (25.8) 7 (28.0) 15 (26.8)

 Other 17 (54.8) 10 (40.0) 27 (48.2)

Allergy/intolerancecn (%)

 Yes 9 (29.0) 8 (32.0) 17 (30.4)

 No 22 (71.0) 17 (68.0) 39 (69.6)



Page 9 of 19Rankin et al. Pilot and Feasibility Studies           (2022) 8:203  

Medication appropriateness (primary outcome)
GP record data were available for 56, 49 and 47 patients 
at baseline, 6 and 9 months, respectively, in order to 
apply STOPP/START criteria. The proportion of patients 
with at least one instance of PIP, PIM and PPO at each 
timepoint is presented in Table 4. At baseline, 27 (87.1%) 
patients in the intervention arm and 20 (80.0%) in the 
control arm had at least one instance of PIP. At 6 months, 
this remained relatively consistent [n = 21 (87.5%) 
patients in the intervention arm and n = 20 (80.0%) in 
the control arm] and again at 9 months [n = 21 (87.5%) 
patients in the intervention arm and n = 20 (87.0%) in 
the control arm]. The two STOPP criteria most fre-
quently applied were A1 (any drug prescribed without 
an evidence-based clinical indication) and A2 (any drug 

prescribed beyond the recommended duration, where 
treatment duration is well defined), while the two START 
criteria most frequently applied were I1 (seasonal triva-
lent influenza vaccine annually) and I2 (pneumococcal 
vaccine at least once after age 65 according to national 
guidelines).

Health economic analysis
Intervention‑related resource use and costs
GP time input questionnaires were collected from the 
four intervention arm GP practices which delivered 
medication reviews. Data from the online video plat-
form indicated that GPs logged onto the online platform 
more than once and pressed play on the video multiple 
times (i.e. GPs may have pressed ‘play’ and ‘pause’ while 

Table 3 Treatment after trial entry

a Primary outcome data were collected for 1 patient prior to withdrawal
b Three patients were followed up for the patient-reported outcome questionnaires from the GP practice which withdrew after baseline data collection
c Other reasons: n = 4 patients decided to withdraw from the GP practice which withdrew after baseline data collection (intervention arm)

Intervention
n = 38

Control
n = 30

Patient retention n  (%)

 Number with primary outcome (at 6 months) 24 (63.2) 25 (83.3)

 Number at end of study with primary outcome (at 9 months) 24 (63.2) 23 (76.7)a

 Number at end of study with primary or secondary outcomes (at 9 months) 27 (71.1)b 22 (73.3)

Post-randomisation withdrawal of patients n (%)

 Protocol deviation 0 (0.0) 0 (0.0)

 Lost to follow-up 0 (0.0) 0 (0.0)

 Withdrawal of consent by patient 7 (18.4) 8 (26.7)

 Death 0 (0.0) 0 (0.0)

 Other (including withdrawal of GP practice)c 4 (10.5) 0 (0.0)

Table 4 The proportion of the patients with potential inappropriate prescribing at baseline, 6, and 9 months

CI confidence intervals, ICC intraclass correlation coefficient. No. (%) presented for patients with at least one instance of PIP, PIMs or PPOs
a ICCs from mixed-effects models with site as a random effect

Intervention Control % point difference (95% CI) ICCa

Potentially inappropriate prescribing (PIP; STOPP and START combined)
Baseline n (%) n = 31 27 (87.1) n = 25 20 (80.0)

6 months n (%) n = 24 21 (87.5) n = 25 20 (80.0) 7.5 (−13.0, 28.0) 0.0889

9 months n (%) n = 24 21 (87.5) n = 23 20 (87.0) 0.5 (−18.6, 19.6) 0.0000

Potentially inappropriate medications (PIMs; STOPP)
Baseline n (%) n = 31 21 (67.7) n = 25 14 (56.0)

6 months n (%) n = 24 14 (58.3) n = 25 15 (60.0) −1.7 (−29.2, 25.9) 0.0000

9 months n (%) n = 24 16 (66.7) n = 23 15 (65.2) 1.5 (−25.7, 28.6) 0.0000

Potential prescribing omissions (PPOs; START)
Baseline n (%) n = 31 20 (64.5) n = 25 16 (64.0)

6 months n (%) n = 24 17 (70.8) n = 25 14 (56.0) 14.8 (−11.8, 41.5) 0.1395

9 months n (%) n = 24 17 (70.8) n = 23 13 (56.5) 14.3 (−12.9, 41.5) 0.0952
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only watching the video once) (see Additional file 3). The 
intervention-related resources and costs are presented in 
Table  5. Overall, it was estimated that the GP resource 
use and costs associated with the PolyPrime intervention 
equated to £288.15 per patient.

Health service use and associated costs (secondary 
outcome: health service use)
GP record data were available for 56, 49 and 47 patients 
at baseline, 6 and 9 months, respectively, in order to 
calculate health service use costs. In addition, patient 
self-report questionnaires reporting the same data were 
returned by 67, 47 and 47 patients at the same time-
points, respectively.

Total costs by service type, timepoint, group and data 
collection methods are presented in Table  6. To allow 
comparison between the two data collection methods, 
only patients with complete self-reported and GP record 
health service use costs were included. Costs were gener-
ally very similar between the two methods of data collec-
tion methods, with the mean total costs over the study 
period differing by approximately £20. Total costs were 
also highly correlated (coefficient = 0.95, where 1.00 is 
perfect correlation). There was a trend towards higher 
costs in the control group overall; however, this was 
largely driven by an outlier who had spent 18 nights in 
hospital over the study period. When this patient was 
removed from the analysis, the mean difference in over-
all costs was −£166.93 via self-report and −£130.96 via 
GP record. There were no reports of participants having 
any GP home visits, occupational therapy visits or social 
work visits over the study period.

The total costs of medication from baseline to 6-month 
follow-up and from 6- to 9-month follow-up are pre-
sented in Table 7. Total medication costs over the study 
period were higher in the intervention arm.

Health outcomes (secondary outcome: HRQoL)
Patient HRQoL questionnaires were returned by 67, 
47 and 47 patients at baseline, 6 and 9 months, respec-
tively. Data were available to calculate an EQ-5D-5L util-
ity scores for 64, 47 and 46 patients at baseline, 6 and 9 
months, respectively, while data were available to calcu-
late an overall MRB-QoL burden score for 58, 37 and 41 
patients for the same time points, respectively. EQ-5D-5L 
utilities and MRB-QoL total burden scores are presented 
in Table 8.

HRQoL in patients was generally very good, and no 
floor effects were observed with either instrument. Ceil-
ing effects were observed in the EQ-5D-5L at both base-
line (14/67; 20.9%) and 6 months (9/47; 19.2%) and in the 
MRB-QoL at baseline (6/67; 7.5%), 6 months (4/47; 8.5%) 
and 9 months (6/47; 12.8%).

Process evaluation
Intervention fidelity
All four intervention components (i.e. online video, 
patient recall, weekly meetings and prompts/cues) 
were delivered, received and/or enacted as intended 
(see Additional file  3). Four GPs accessed the online 
platform a median of 4 times (range 3–6) and pressed 
‘play’ on the video a median of 8 times (range 2–22) 
during the intervention delivery phase (i.e. before the 
initial and/or 6-month follow-up medication reviews) 
(see Additional file 3). The median number of practice 

Table 5 General practitioner resource use and costs (£ GBP) associated with the PolyPrime intervention

a n number of responses/observations available, medication review 1 patient’s initial medication review, medication review 2 patient’s 6-month follow-up medication 
review

Resource use na Mean time input
min. (SD)

Cost (£)

Stage 1: planning and preparation for delivery
 GP time associated with viewing the online video - 1.72 (−) 7.27

 GP time associated with preparing for medication review 1 11 5.55 (5.75) 23.48

 GP time associated with preparing for medication review 2 15 8.2 (5.54) 34.69

Stage 2: delivery
 GP time associated with undertaking medication review 1 11 16.60 (7.24) 70.22

 GP time associated with carrying out any work post medication review 1 6 3.17 (2.48) 13.41

 GP time associated with carrying out any other activity related to medication review 1 2 2.50 (3.54) 10.58

 GP time associated with undertaking medication review 2 15 12.69 (3.80) 53.68

 GP time associated with carrying out any work post medication review 2 11 6.02 (13.33) 25.46

 GP time associated with carrying out any other activity related to medication review 2 3 11.67 (2.89) 49.36

Total cost per patient 288.15
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meetings held was 2 (range 1–2), and the median num-
ber of prompts delivered to the GPs (per intervention 
patient) was 2 (range 1–8). Initial medication reviews 
were delivered between October 2020 and January 
2021 (n = 24) and 6-month follow-up medication 
review between May and July 2021 (n = 24). Five initial 
medication reviews were delivered during face-to-face 
appointments, and 19 were conducted via the tele-
phone. Seven 6-month follow-up medication reviews 

were delivered during face-to-face appointments, and 
17 were conducted via the telephone. In addition, four 
medication review appointments were audio recorded 
in NI (initial medication review appointments, n = 3; 
6-month follow-up medication review appointment, 
n = 1), which confirmed that GPs conducted a struc-
tured medication review with the patients as intended. 
Furthermore, no additional BCTs [14] were used by 
the GP during the process of the medication review.

Table 7 Medication costs (£) from baseline to 9 months using GP recorded medication data

nI, nC number of patients in intervention (I) and control (C) after withdrawals, CI confidence intervals

Time period Intervention Control Difference (95% CI)
Mean (95% CI) Mean (95% CI)

Baseline to 6-month follow-up 728.89 (74.77, 1383.01) 500.60 (49.41. 951.79) 228.29 (−539.67, 996.25)

 nI = 24

 nC = 25

6- to 9-month follow-up 105.66 (75.17, 136.15) 192.28 (44.51, 340.05) −86.62 (−230.28, 57.04)

 nI = 24

 nC = 23

Total 834.55 (186.26, 1482.84) 696.95 (76.47, 1317.43) 137.60 (−736.34, 1011.53)

 nI = 24

 nC = 23

Table 8 EQ-5D-5L utilities and MRB-QoL total burden score, by time point and group

nI, nC number of patients in intervention (I) and control (C) after withdrawals, CI confidence intervals

Intervention Control Difference 
(95% CI)

Missing
n (%)

Floor effects
n (%)

Ceiling effects
n (%)

Mean
(95% CI)

Missing
n (%)

Floor effects
n (%)

Ceiling 
effects
n (%)

Mean (95% 
CI)

EQ-5D-5L
Baseline 2 (5.4) - 6 (20.0) 0.74 (0.64, 0.83) 1 (3.3) - 8 (21.6) 0.73 (0.65, 0.82) 0.01 (−0.11, 

0.13) nI = 37

 nC = 30

6 months 0 (0) - 4 (15.4) 0.75 (0.67, 0.83) 0 (0) - 5 (23.8) 0.74 (0.63, 0.84) 0.02 (−0.11, 
0.14) nI = 26

 nC = 21

9 months 1 (4.0) - - 0.72 (0.61, 0.83) 0 (0) - - 0.77 (0.68, 0.86) −0.05 (−0.19, 
0.08) nI = 25

 nC = 22

MRB-QoL
Baseline 5 (13.5) - 2 (5.4) 23.79 (18.23, 

29.35)
4 (13.3) - 3 (10.0) 26.52 (18.75, 

33.30)
−2.73 (−11.85, 
6.39) nI = 37

 nC = 30

6 months 3 (11.5) - 2 (7.7) 21.49 (15.12, 
27.87)

7 (33.3) - 2 (9.5) 24.71 (12.82, 
36.61)

−3.22 (−15.02, 
8.59) nI = 26

 nC = 21

9 months 2 (8.0) - 2 (8.0) 22.44 (15.24, 
29.64)

4 (18.2) - 4 (18.2) 25.27 (15.40, 
35.13)

−2.83 (−14.35, 
8.70) nI = 25

 nC = 22
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Intervention acceptability
Feedback interviews were conducted with four GPs and 
three practice managers from the intervention arm prac-
tices. GPs and practice staff thought that overall, the 
intervention was acceptable.

I think it was, emm, obviously there was a lot of 
work involved, both for you and for us, and eh a lot 
of questions which you had to ask… But my overall 
impression was that it was very professional profes-
sionally conducted eh study [GPP24_GP1].

Painless, obviously I don’t know what the results 
were but I’m sure I can see, you know, I suppose what 
the aim was so obviously, you know, beneficial, did 
it cause any upset in the practice, no, it was pain-
less, so yeah, no, it was all straightforward enough 
[GPP24_Practice Staff1].

In addition, GPs and practice staff reported that 
they were positive about the study procedures includ-
ing patient recruitment, the support provided by the 
research team and their overall involvement in the 
study (i.e. competing questionnaires, conducting medi-
cation reviews).

It [the support provided by the research team] was 
absolutely the great there wasn’t any point where 
I felt we were kinda em all at sea or anything you 
know [GPP22_GP1]

Twenty-one of 24 intervention arm patients returned 
completed feedback questionnaires (response rate 
87.5%). Overall, the patients were positive about their 
involvement in the PolyPrime study with 73.7% scoring 
their overall experience as either ‘very good’ or ‘good’ 
and 80.0% stating that they would recommend being 
involved in the PolyPrime study to a friend or family 
member. When patients were asked if they liked or dis-
liked attending the medication review appointments, 
81.3% responded ‘strongly like’ or ‘like’. Finally, when 
respondents were asked what could have improved their 
overall experience of being involved in the study, patients 
would have liked longer appointments (n = 2), but the 
majority (n = 15; 75.0%) also stated that nothing could be 
improved, and they were happy with the overall experi-
ence (n = 4).

Mechanisms of action
Four medication review appointments were audio 
recorded in NI, and data collected were supplemented 
with the feedback interviews conducted with GPs and 
practice managers. The following potential mecha-
nisms of action were identified: ‘beliefs about capabili-
ties’ and ‘skills’ (online video, BCT: demonstration of 

the behaviour), ‘memory, attention and decision pro-
cesses’ and ‘behavioural regulation’ (weekly meetings, 
BCT: action planning; prompts by practice staff, BCT: 
prompts/cues) and ‘beliefs about consequences’ (patient 
recall, BCT: salience of consequences) (see Additional 
file 4).

Progression criteria
Assessment of the a priori progression criteria indicated 
that two concepts met the ‘Go’ criteria (‘GP practice 
recruitment’ and ‘completeness of the outcome data’), 
and three concepts met the ‘Amend’ criteria (‘GP practice 
retention’, ‘patient recruitment’ and ‘patient retention’) 
(Table 9).

As one or more of the concepts met the ‘Amend’ crite-
ria, the results of the progression criteria were presented 
to the TSC. It was agreed that in light of the impact of 
COVID-19, the concept relating to ‘GP practice reten-
tion’ would have met the ‘Go’ criteria. However, it was 
agreed that there were insufficient data to ascertain if the 
‘Go’ criteria for ‘patient recruitment’ and ‘patient reten-
tion’ would have been met. The TSC also suggested that 
further consideration was warranted due to the change in 
mode of delivering the medication reviews (face-to-face 
versus telephone and online/video consultations) and 
developments to the primary care workforce (i.e. intro-
duction of practice-based pharmacists).

Serious adverse events
Over the intervention delivery phase, no SAEs were 
reported by either the control or intervention arm GP 
practices.

Sample size
Four sample size calculation scenarios were developed 
as shown in Table 10. These were based on a 10% or 15% 
reduction in PIP (starting with a baseline figure of 85% of 
patients with PIP), a cluster size of 20, an ICC of either 
0.01 or 0.025 (as reported in the OPTI-SCRIPT study 
[35]) and 20% loss to follow-up, with 90% power and a 
statistical significance of 5% (two sided), between the 
randomised groups. A 10% or 15% reduction in PIP was 
selected as this represented a clinically significant reduc-
tion in the proportion of patients with PIP [35].

Discussion
The current study builds on the existing evidence base 
by further testing a theory-based intervention, origi-
nally developed in NI, in a larger cross-border setting. 
The external pilot cRCT primarily aimed to assess the 
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feasibility of delivering the PolyPrime intervention [13] 
and was not intended to provide definitive results in 
terms of the effectiveness or cost-effectiveness of the 
intervention package. The feasibility of recruitment and 
study procedures, including collecting data on medica-
tion appropriateness (from GP records), quality of life 
and health service use (i.e. hospitalisations), was also 
explored. This research will advance the existing litera-
ture by helping to address the uncertainties identified 
in the previous small feasibility study [11] surrounding 
sampling and recruitment, intervention delivery and out-
come data collection procedures across the two health-
care jurisdictions.

Recruitment and retention
The GP practice recruitment strategies (expression of 
interest letters followed by telephone calls by research 
nurses) were successful with 12 GP practices recruited 
within 6 months. Three GP practices withdrew from the 
study which met the ‘Amend’ criteria. All three with-
drawals were due to COVID-related issues, and as such, 
no modifications to improve GP recruitment are deemed 
necessary for a future trial. It is important to consider 
the impact COVID-19 has had on primary care [36] 
and to conducting research in this setting [37]. Strate-
gies to enhance practice recruitment and retention and 
reduce the burden of participating in a future trial may 
be warranted. We acknowledge that the overall prac-
tice recruitment rate was low (i.e. 12/201 practices; 
6%). However, the funding programme that supported 
the PolyPrime study was also supporting a number of 
other primary care-based studies that were also seeking 
to recruit general practices at approximately the same 
time. This is borne out by comparing the participation 
rate for the PolyPrime study (6%) and another medicines 
management study in general practice in which the par-
ticipation rate for practices was 5.3% (Murphy, personal 
communication).

Patient recruitment was well underway pre-COVID-19; 
however, when the study restarted, further patient 
recruitment efforts were not possible in all practices due 
to the ongoing COVID restrictions in place, access to 

practices and research nurses’ availability. However, it is 
uncertain if the patient recruitment strategy would have 
led to the minimum recruitment target being achieved 
(n = 96) to meet the ‘Go’ criteria. Patient retention was 
also largely impacted by COVID-19; several patients 
withdrew after the study restarted and when a practice 
withdrew. Although only three patients withdrew due to 
health reasons, close attention to patient retention strate-
gies should be considered.

Data collection
This pilot study has shown that it was feasible to col-
lect GP record and patient self-reported data, with high 
return rates and completeness of data. In addition, it was 
feasible to collect the GP record data required to apply 
the STOPP/START criteria in order to assess medication 
appropriateness. Although time-consuming in terms of 
collecting the required data from GP records and con-
ducting the assessment of medication appropriateness 
using the STOPP/START criteria [16], medication appro-
priateness should be selected as the primary outcome in 
a future trial. This aligns with a core outcome set for trials 
aimed at improving appropriate polypharmacy in older 
people in primary care [38] developed by members of the 
research team, in which medication appropriateness was 
one of the seven highest ranked outcomes.

The CRF also included a health service use section, 
which, along with a patient self-reported version, were 
comparable in terms of the overall costs yielded, sug-
gesting that either method could be used in a future trial 
as part of the cost-effectiveness analysis. The choice of 
which method (GP record versus patient self-report) to 
use may be driven by whether the burden of the data col-
lection should lie with the patient or the research nurses. 
The piloting of these CRFs has found that some services 
were not used, or rarely used, by patients, and this will 
facilitate the design of a more streamlined data collec-
tion forms in the future. It must be noted however that 
patients’ access to health care may have been disrupted 
due to the pandemic leading to inflated contacts in some 
services (e.g. telephone calls to GP rather than face-to-
face contact) and reduced contacts in other services (e.g. 
hospital outpatient visits) [39]. The nature of these con-
tacts may also have changed (e.g. from face-to-face to 
online/telephone consultations [36]) which may have led 
to under-reporting due to the questionnaire and CRFs 
not being designed to capture these subtle nuances.

The study has also shown that patient self-reported 
HRQoL data can be collected to a high degree of com-
pleteness. Higher levels of missing data were observed in 
the MRB-QoL, which was not unexpected since 31 items 
are required to be completed to calculate a total MRB-
QoL [28] compared to just 5 items in the EQ-5D-5L [27]. 

Table 10 Sample size calculation scenarios

ICC intraclass correlation coefficient, PIP potentially inappropriate prescribing

Reduction 
in PIP (%)

Cluster size ICC Loss to 
follow-up 
(%)

Total 
sample 
size

No. of 
clusters

10 20 0.01 20 997 50

10 20 0.025 20 1236 62

15 20 0.01 20 479 24

15 20 0.025 20 594 30
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Overall, while there are some aspects of commonality 
between the two HRQoL instruments, both should be 
incorporated into a future RCT to ensure the full impact 
of medication reviews is measured. Using a selection of 
the subscales in the MRB-QoL may improve levels of 
completeness.

While the COVID-19 pandemic impacted on the col-
lection of baseline health service use data, this had little 
impact on the assessment of the feasibility of a future 
cost-effectiveness analysis. The resources used in the 
set-up and delivery of the intervention mainly related 
to GP time spent planning (i.e. watching the online 
video) and delivering the medication review appoint-
ments, estimated at £288.15 per patient. However, as 
GPs accessed the online platform more than once and 
pressed ‘play’ on the video multiple times, GP time 
associated with viewing the online video may be under-
estimated. If the intervention was adopted into clinical 
practice, this input is unlikely to be required regularly, 
perhaps only as part of annual Continuing Professional 
Development.

Process evaluation
The PolyPrime intervention components were suc-
cessfully implemented in the two healthcare systems 
and was deemed to be acceptable to GPs, practice staff 
and patients. When the PolyPrime study restarted in 
July 2020, the mode in which GPs could deliver the 
medication review was adapted because of COVID-19 
restrictions being in place. While several face-to-face 
medication reviews still took place, the majority were 
conducted via telephone; this did not impact on the 
quality of the medication reviews delivered, based on 
the audio recordings of a small number of medication 
reviews. Indeed, over the course of the COVID-19 pan-
demic, there have been significant changes to primary 
care services in NI and the ROI, including an increase in 
both telephone and video consultations [36]. It was also 
evident that weekly meetings took place, and prompts 
were delivered to the GPs, both of which were deemed 
useful by GPs and practice staff. In addition, potential 
mechanisms of action have been identified which mir-
ror the original Theoretical Domains Framework (TDF) 
domains [40] used in the underpinning intervention 
development work [9, 10].

As noted in the ‘Results’, we did not identify additional 
BCTs in our process evaluation beyond those specified a 
priori; however, it is possible that additional BCTs may 
have been activated by some of the intervention content. 
While evidence suggests that post hoc coding of BCTs in 
interventions is generally reliable, this is more difficult 
for the kind of commonly applied BCTs that we used in 
the PolyPrime intervention [40]. Future research could 

undertake a detailed BCT content analysis of some of 
the new intervention content, e.g. use of the NO TEARS 
checklist and the NICE guidelines, to ascertain whether 
use of these materials in complex interventions poten-
tially activates additional BCTs and related mechanisms 
of action.

Strengths and limitations
The PolyPrime study is based on a systematic, theory-
based approach using the UK Medical Research Coun-
cil’s complex intervention framework [14, 41–43]. The a 
priori progression criteria along with oversight from the 
TSC contributed to an objective assessment on whether 
to proceed to a future definitive cRCT. The study also 
benefitted from being multidisciplinary in nature, cou-
pled with the involvement of patient representatives in 
terms of the development of rigorous data collection 
tools. The pilot study was impacted by the COVID-19 
pandemic which led to the study being suspended for a 
number of months in 2020. This suspension had a direct 
impact on GP practice retention as well as both patient 
recruitment and retention, which has been reported 
across clinical trials [37, 44]. While the study was suc-
cessfully conducted in two healthcare systems, which 
included both small and larger GP practices, it was lim-
ited by the small patient sample size achieved. There-
fore, the outcome data presented should be interpreted 
with caution.

Three aspects of progression relating to GP practice 
retention, patient recruitment and patient retention met 
the ‘Amend’ threshold as opposed to the ‘Go’ progression 
criteria. It will be important to consider the effectiveness 
of study procedures and strategies to increase recruit-
ment and retention rates in a future trial. A future defini-
tive cRCT may require an internal pilot to confirm the 
effectiveness of patient recruitment strategies, the abil-
ity to retain patients for the duration for the study and 
the changes made to the mode of intervention delivery 
(i.e. the use of telephone and video consultations). It is 
also important to highlight that the PolyPrime study was 
developed based on intervention development and feasi-
bility work conducted in 2014 and 2015 [9–11]. The pri-
mary care workforce has changed significantly since then 
with the introduction of practice-based pharmacists in 
NI. As such, further work is also needed to investigate 
potential adaptations to the delivery of the intervention 
package in terms of the workforce in primary care (i.e. 
the role of practice-based pharmacists (PBPs)). A series 
of sample size calculations were undertaken, and the 
number of clusters and total sample sizes in each sce-
nario will need careful consideration in any planning for 
a future definitive trial.
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Conclusions
Despite challenges faced due to the COVID-19 pandemic, 
this study has demonstrated that it may be feasible to 
conduct a theory-based intervention aimed at improving 
appropriate polypharmacy in older people in primary care 
across two healthcare jurisdictions. The results support the 
future testing of the PolyPrime intervention in a definitive 
trial; however, uncertainties remain surrounding patient 
recruitment and retention. A future definitive cRCT may 
also need to further explore how the PolyPrime study could 
be adapted to take into consideration the recent changes in 
primary care including the mode of delivering medication 
reviews and the role which PBPs play in their delivery.
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