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Supporting GPs and people with 
hypertension to maximise medication use to 
control blood pressure: a pilot cluster RCT of 
the MIAMI intervention
E. C. Morrissey1*   , L. O’Grady1, P. J. Murphy2   , M. Byrne1   , M. Casey3   , H. Doheny4   , E. Dolan5   , 
S. Duane6,7   , H. Durand8   , P. Gillespie9   , P. Hayes10, A. Hobbins9   , L. Hynes11   , J. W. McEvoy12,13   , 
J. Newell14   , D. Bernieh15   , H. Gill16, P. Gupta15,16, The MIAMI PPI panel, A. W. Murphy2 and G. J. Molloy1    

Abstract 

Background  Hypertension, or high blood pressure, is a key modifiable risk factor for heart disease and stroke. Inter-
national guidelines have highlighted ‘poor adherence to treatment’ and ‘physician inertia’ as major barriers to effec-
tive blood pressure management. The Maximising Adherence, Minimising Inertia (MIAMI) intervention, a theory-based 
complex intervention, supports General Practitioners (GPs) and people with hypertension in maximising medication 
use to manage blood pressure. This pilot cluster randomised control trial (RCT) aimed to collect and analyse feasibility 
data to refine the MIAMI intervention and assess the feasibility of a definitive RCT.

Method  A pilot cluster RCT with a MIAMI intervention arm and usual care control arm was conducted. Quantita-
tive data collection consisting of clinical measures and a self-report questionnaire took place at baseline and twelve 
week follow up. Semi-structured interviews with GP and patient participants were conducted. Fidelity (as measured 
by a protocol checklist and through qualitative interviews) and health economics costings were assessed.

Results  Six GP practices (intervention arm n = 3, control arm n = 3) and 52 patients (intervention arm n = 25, con-
trol arm n = 27) took part. All six GP practices and 92% of patients were retained. Fidelity, as measured by a check-
list and through qualitative interviews, was good but three deviations from protocol were identified. Outcomes 
and measures used were acceptable. The implementation cost of the MIAMI intervention was estimated at €490 
per participant. The qualitative data demonstrated that the intervention was considered acceptable and feasible 
by both GP and patient participants, except for the urine test component, which GPs found difficult to incorporate 
into practice due to logistical challenges.

Conclusions  The MIAMI intervention was considered largely acceptable and feasible. Some changes to both inter-
vention components and trial processes are required but with these in place a definitive RCT could be considered 
worthwhile.

Trial registration  ISRCTN registry, ISRCTN85009436, registered 17/1/23.
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Background
Hypertension is a prevalent, potent, and modifiable risk 
factor for multiple chronic conditions; including those 
linked to cardiovascular disease, chronic kidney disease 
and dementia [1, 2]. There is a strong evidence base sup-
porting the efficacy and effectiveness of multiple phar-
macological agents in lowering blood pressure (BP) and 
there is good consensus internationally for the role of 
long-term medications in reducing morbidity and mor-
tality associated with hypertension [3, 4]. Therefore, 
pharmacotherapy with antihypertensive agents is the 
bedrock of contemporary medical management of hyper-
tension [5].

One significant obstacle to realising the potential treat-
ment benefits of antihypertensive medications concerns 
the variability in how these medications are used in the 
community by patients [6, 7]. Several decades of evidence 
using multiple methods demonstrates that medications 
are often not used as initially agreed with prescribers. 
This is termed ‘non-adherence’ in the literature and has 
been disaggregated into three temporal phases: initiation, 
persistence, and discontinuation [8]. These phases repre-
sent the continuum from starting to take the medication 
following diagnosis and prescription, through to the con-
tinued use of the medication over time and finally to the 
point where medication may be no longer sought and/or 
used by patient [9].

Much of hypertension management occurs in the com-
munity, for example, in general practice and similar pri-
mary care settings [10, 11]. This setting provides an 
important context where challenges with medication-tak-
ing can be identified, and appropriate interventions can 
be delivered to support effective medication use. Indeed, 
there are several studies that have evaluated behavioural 
interventions to support medication use for hypertension 
in general practice; however, these included a heterog-
enous range of interventions and contexts [12–15].

Following a programme of work on medication use 
in hypertension over a series of studies [12, 16–19], we 
focused on medication-taking behaviour and physician 
inertia as two key behaviours for intervention. Informed 
by the MRC framework and using the Behaviour Change 
Wheel [45] as the overarching development framework, 
we used Collective Intelligence methodology to develop 
an intervention package called the Maximising Adher-
ence, Minimising Inertia (MIAMI) intervention (com-
prehensive description reported elsewhere, [20]). It aims 
to support General Practitioners (GPs) and people with 
hypertension to maximise medication use to control BP. 
A key feature of this work has been the close collabora-
tion with key stakeholders and a consistent systematic 

approach to the co-design of this intervention with 
patient and public involvement  (PPI) throughout inter-
vention design and evaluation.

Aims of the MIAMI cluster pilot RCT​
The specific aim of the MIAMI pilot cluster randomised 
controlled trial (RCT) was to gather and analyse feasibil-
ity data to allow us to (1) refine the MIAMI intervention, 
and (2) determine the feasibility of a definitive RCT.

Specifically, the MIAMI pilot cluster RCT had the fol-
lowing objectives:

1.	 To investigate if the MIAMI intervention is acceptable 
to participants - GPs and people with hypertension;

2.	 To collect pilot qualitative and quantitative data to 
assess the feasibility of recruitment and retention of 
both practices and participants;

3.	 To collect pilot qualitative and quantitative data to 
assess the feasibility of outcomes and measures used;

4.	 To conduct a pilot health economic assessment of 
the MIAMI intervention;

5.	 To inform the sample size calculation, including the 
optimal number of GP practices (clusters) and people 
with hypertension (participants), for a definitive clus-
ter RCT;

6.	 To collect pilot quantitative and qualitative data 
to assess the feasibility of a ‘Study Within A Trial’ 
focused on the impact of an informational video on 
study retention levels.

Methods
This study has been registered (ISRCTN85009436, 
17/1/23) and a detailed protocol has been published [21]. 
Here we briefly summarise our methods – please see 
protocol for detail. All study materials and data can be 
accessed at https://​osf.​io/​xusby/.

Design
This is a pilot cluster RCT with an intervention arm and a 
usual care control arm.

Inclusion and exclusion criteria
See Table 1 for inclusion and exclusion criteria.

Sample size calculations
To generate the reliable estimates needed, it was pro-
posed that six clusters (three in the intervention arm, 
three in the control arm) each containing 10 patient par-
ticipants be recruited.

https://osf.io/xusby/


Page 3 of 20Morrissey et al. BMC Primary Care          (2024) 25:394 	

Recruitment
GP practice recruitment
A convenience sample of 10 GP practices who had pre-
viously participated in similar hypertension research 
[24] and who met the inclusion criteria were identified 
and invited to participate by letter. If invited practices 
expressed interest in taking part, research staff followed 
up with a telephone call, and then a practice visit, to 
provide further details about the study. All participat-
ing practices were offered €100 per recruited patient 
participant to cover the additional administration 
costs, as well as a right to keep a 24-hour ambulatory 
blood pressure monitor (ABPM) after the study ended.

Patient participant recruitment
Recruitment commenced in December 2022 and ini-
tially happened through random sampling, where mem-
ber of the practice team searched the practice records, 
first electronically and then manually, using the inclu-
sion and exclusion criteria to identify all eligible patient 
participants. Once identified, the practice then posted 
a letter of invitation and information sheet to a random 
selection of 20 patients. Patients were asked to contact 
the research team if interested in taking part. If there 
was no response after 10 days, the practice contacted 
eligible patients by phone, explained the information in 
the letters and offered an opportunity to ask questions. 
If the target of 10 participants was not met at that 
point, another 10–20 letters were sent out, dependent 
on the response to date. However, after the first prac-
tice began recruitment, this approach was deemed too 
resource-intensive by practice staff.

A new recruitment strategy of case-finding [25] was 
introduced in February 2023, where instead of the 
entire patient record, the practice team searched recent 
and future bookings for ABPMs, and screened patients 
using the eligibility criteria. Once identified, the prac-
tice then contacted the patient, asked if they were inter-
ested in hearing more about the research, and asked for 
the patient’s permission to be contacted by the research 
team. If the patient consented, a member of the 
research team contacted them by phone, explained the 
study and posted out the information sheet. The team 
member then followed up with another phone call to 
see if the patient wanted to take part. If so, the patient 
was booked in for a clinic appointment. All patient 
participants were offered a €40 payment to cover costs 
associated with their participation (e.g., travel to the 
practice for study visits).

Cluster randomisation
After all practices were recruited, three GP practices 
were randomised to the MIAMI intervention and three 
to the usual care control. The code to generate the ran-
domisation plan was written in R (using a reproducible 
random generation seed) and implemented by an inde-
pendent statistician.

Intervention procedures
The MIAMI intervention is delivered at a minimum of 
one GP appointment during a twelve-week period. The 
intervention arm and control arm are described below.

Table 1  Inclusion and exclusion criteria for GP practices, GP participants and patient participants

a ABPM ambulatory blood pressure monitor

Inclusion criteria for GP practices Inclusion criteria for GP participants Inclusion criteria for patient participants

• Located within the catchment area of the bio-
chemistry lab at University Hospital Galway
• Use the Socrates™ practice management 
software system [22]

• Doctors who provide patient care in the prac-
tice

• Confirmed diagnosis of hypertension
• Age over 65 years
• Currently prescribed two or more anti-hyperten-
sive medications
• Not achieving recommended blood pressure 
levels, i.e., clinic readings are higher than 140/90 
mmHg or day ABPMa reading is higher than 135/ 
85 mmHg [23]
• In the judgement of the GP regarding a change 
in medication, the balance of risk / benefit lies 
in favour of benefit

Exclusion criteria for patient participants
• Inability to give informed consent
• Resident in a nursing home
• Currently attending a hospital resistant hyper-
tension clinic
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MIAMI intervention arm
The MIAMI intervention is a structured set of supports 
for GPs and patients with hypertension to facilitate 
adequate information exchange within consultations 
about long-term antihypertensive medication use 
and adherence skill development. All GP intervention 
materials were provided to GPs at the beginning of the 
study, to ensure enough time to undertake training. Full 
details are provided in Table 2.

Urine samples were collected at practice visits 1 and 
4 and brought to the local hospital laboratory in Uni-
versity Hospital Galway. From there, they were sent 
to the National Centre for Drug Adherence Testing at 
University Hospitals of Leicester for urine analysis via 
spectrometry testing [27]. Results were then sent back 
to the local laboratory and subsequently disseminated 
to GP practices.

The patient flow through the intervention arm can be 
seen in Fig. 1.

Control group
Participants in the control group received usual care 
(see protocol for description of usual care, [21]). Urine 
samples were collected at practice visit 3 and followed 
the same testing procedures as outlined above.

Patient flow through the control arm can be seen in 
Fig. 2.

Data collection
Participant quantitative data collection

Patients  Patient data collection occurred at two time 
points, baseline (T1) and follow up (T2; twelve weeks 
later). A full description of patient outcome measures can 
be seen in Table 3.

GPs  A questionnaire to gather demographic and per-
sonal information including length of time working in 
primary care, employment basis (full-time, part-time, 
and other), practice location (urban/rural) and practice 
size was administered at T1.

Feasibility and acceptability data
The following was also measured:

1.	 Recruitment of GP practices was assessed by docu-
menting the number of invitations sent, the number 
of refusals and number of acceptances.

2.	 Recruitment of patients was assessed by document-
ing the number of invitations sent, the number of ini-
tial responses, the number of follow-up phone-calls 

required, the number of refusals, and the number of 
acceptances.

3.	 Attrition of participants was documented at every 
time-point.

4.	 Levels of missing data in returned questionnaires was 
measured.

5.	 The comprehensibility and acceptability of all ques-
tionnaires were measured by asking participants how 
the questionnaires might be improved and how long 
they took to complete.

Qualitative evaluation of feasibility and acceptability
A descriptive qualitative approach [33] was used to 
explore the perceptions and experiences of patients 
(n = 6) and GPs (n = 3) of participating in the MIAMI 
study and their views as to the acceptability of the 
intervention.  Patient participants were interviewed at 
study  mid-point (week 6) and again at end-point (week 
12). GP participants were interviewed at study end-
point. Patient participants (n = 6) and GPs (n = 3) in the 
control arm were interviewed at study end-point and the 
focus of this was the acceptability of taking part in a pilot 
RCT in the control arm. Reflexive thematic analysis as 
outlined by Braun & Clarke [34] was used to analyse the 
data and NVivo 14 was used to manage the data.

Fidelity
A checklist embedded as a ‘Drop-Down Menu’ in the 
Socrates practice software system was developed for the 
distinct components in the MIAMI intervention. This 
checklist was completed by GP participants during each 
consultation and subsequently reviewed by the research 
team.

Fidelity was also explored in the qualitative interviews 
with patient and GP participants.

Health economic analysis
A pilot health economic assessment of the MIAMI 
intervention relative to the usual care control arm was 
undertaken. Resource use associated with delivery of the 
MIAMI intervention was prospectively identified, meas-
ured and costed. In particular, implementation resources 
related to GP and other staff time input, consumables 
(e.g. urine bottles and disposable gloves), urine tests, and 
the ABPM process were identified, measured, and costed. 
In addition, a data collection form for healthcare service 
resource usage was included in the participant question-
naire at baseline and twelve-week follow-up. A number of 
sensitivity analyses were employed to address uncertainty 
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Table 2  The MIAMI intervention

Target Intervention component Timepoint of delivery Detail

GP Training videos Pre-intervention commencement 30-minute training package (six short videos 
and quiz)
• Part 1: Adherence to medication, includ-
ing the extent of non-adherence, key factors associ-
ated with adherence, and types of non-adherence
• Part 2: Three case studies to illustrate how you 
might support patients’ medication adherence in dif-
ferent scenarios
• Part 3: Skills and strategies to support adherence
• Part 4: A case study illustrating the use of the MIAMI 
intervention

GP MIAMI booklet Pre-intervention commencement Booklet contains:
• BP thresholds (American College of Cardiology) [26]
• A list of oral anti-hypertensive drugs (American Col-
lege of Cardiology) [26]
• Core drug treatment strategy for uncomplicated 
hypertension (European College of Cardiology) [23]
• A list of available single pill combinations in Ireland
• Simple reiteration of key training messages

GP Consultation guide available through a drop-
down menu integrated into practice management 
software

Pre-intervention commencement Drop-down menu on computer which contains 
a guide to the consultation.
• Discussed ABPM: YES/NO
• Discussed urine results: YES/NO
• Made an agreed plan which may include: single pill 
combinations, ‘blister pack’ specification: YES/NO
• Asked patient to form a habit (pair medication tak-
ing with another stable behaviour e.g., a mealtime/
brushing teeth/Coronation Street): YES/NO
• Wrote out the agreed plan on the ‘MIAMI pre-con-
sultation tool’: YES/NO
• Sent relevant text message: YES/NO
Text that the GP can copy and paste into a text mes-
sage to the patient:
You can set up text messages to remind you to take your 
medication at dontforget.ie
Information about blood pressure and blood pressure 
medication is available on the Croí website: https://​croi.​
ie/​health/​heart-​condi​tions/​high-​blood-​press​ure/

Patient Pre-consultation plan Practice visit 2 and 5 (see Fig. 1) Short document containing:
• ‘What do you want to talk about at your blood 
pressure appointment today?’ (to be filled in prior 
to consultation)
• Textbox for BP reading and whether it is in target
• Textbox for goal setting and action planning (to be 
used during consultation)

Patient GP consultation Practice visit 3 and 6 (see Fig. 1) Discussion of ABPM and chemical adherence urine 
test results.
Use of pre-consultation plan to create shared action 
plan
GP to review prescription and adjust to include sin-
gle pill combinations and blister pack if appropriate
GP to advise on habit creation
GP to send text messages on dontforget.ie and Croí 
website if appropriate

Patient Croí website Practice visit 3 and 6 (see Fig. 1) Page on website containing (both text and video 
format):
• Information on BP
• BP values
• How medication works
• Benefits of medication
• Possible side-effects

https://croi.ie/health/heart-conditions/high-blood-pressure/
https://croi.ie/health/heart-conditions/high-blood-pressure/


Page 6 of 20Morrissey et al. BMC Primary Care          (2024) 25:394 

in the cost analysis. In terms of health outcomes, Qual-
ity Adjusted Life Years (QALYs) were estimated based 
on participant response data to the EuroQol EQ-5D-5 L 
instrument at baseline and twelve weeks, and the Irish 
EQ-5D-5 L value set [35]. Summary statistics in the form 
of means and standard deviations are presented to com-
pare healthcare costs and QALYs gained at twelve-week 
follow-up.

Statistical analysis
Suitable summary statistics (e.g., mean, standard devia-
tion, and frequency) were calculated for the main 
outcomes.

Sample size estimates for a future definitive trial were 
calculated from the improvement (i.e. Post – Baseline) 
in systolic BP measures using the pilot study data. To 
allow for clustering, an estimate of the sample size for an 

Fig. 1  Patient flow through the MIAMI intervention. Blue denotes data collection visit and orange denotes intervention visit

Fig. 2  Patient participant flow through the usual care control arm
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individually randomised trial was adjusted and inflated 
by the design effect given by 1 + (ñ-1)ρ, where ñ was the 
average cluster size and ρ was the estimated intra-class 
correlation coefficient (ICC) for this study [36, 37].

Progression to a full RCT​
The following pre-defined stop/go criteria in Table 4 were 
used to inform the decision on whether to proceed to a 
full trial.

The Decision-making after Pilot and feasibility Trials 
(ADePT) process involves examining 14 methodological 
issues that are pertinent to feasibility research [38, 39]. 
We used this process, as well as the progression criteria, 
findings from the qualitative research, and discussions 
with the study research team, trial management group, 
trial steering committee, and the public and patient 
involvement (PPI) panel to make a decision on whether 
to progress to full RCT.

Study within a trial (SWAT)
A small-scale pilot SWAT was conducted as part of this 
pilot RCT. Full details and results can be found at https://​
osf.​io/​xusby/.

Ethical approval
Ethical approval was granted by the Irish College of Gen-
eral Practitioners (ICGP_REC_22_014). An amendment 
was sought and approved for the change to recruitment 
strategy.

Results
The completed CONSORT extension to pilot and feasi-
bility trials checklist can be seen in Appendix 1.

Sample characteristics
Demographic characteristics for all patient and GP par-
ticipants can be seen in Table 5.

Table 3  Patient outcome measures

a This outcome will not be captured at baseline in the control arm, due to a concern around the provision of clinical information to GPs without guidance on management. It 
will be captured at follow up in the control arm, as all GPs will have access to intervention materials at study end
b Ratios are calculated for each patient – based on the medications that could be detected – by dividing the total number of antihypertensive medications detected in spot 
urine into the total number of detectable antihypertensive medications prescribed, whereby total non-adherence was equal to 0 and perfect adherence was equal to 1
c Four of the five subscales – recent psychometric evaluation evidence indicates that the ‘Follow-up/Coordination’ sub-scale and item 10 are the least psychometrically robust 
and that a 14-item measure with an underlying four-factor structure provides more psychometrically robust measurement than the original 20-item scale with a five-factor 
structure [10]

Outcome Measurement When Source

Systolic BP 24-hour ABPM (average day reading) T1 & T2 Direct researcher entry

Diastolic BP 24-hour ABPM (average day reading) T1 & T2 Direct researcher entry

BP control 24-hour ABPM (readings above or below 140/90 mmHg) T1 & T2 Direct researcher entry

Medication adherence Urine screen (Adherence ratioa) (T1) & T2b Chart review by researcher

Medication adherence Prescription refill record T1 & T2 Chart review by researcher

Medication adherence Medication Adherence Report Scale [28]
Scored from 1–5, with higher score indicating greater adherence

T1 & T2 Patient self-report

Beliefs about medication Beliefs about Medicines Questionnaire [29]
Scored from 1–5, with higher scores indicating greater necessity beliefs and 
greater concerns beliefs
Illness Perceptions Questionnaire–Revised (‘treatment control’ & ‘conse-
quences’ items) [30]
Treatment control: scored 5–25, higher scores represent more positive beliefs 
about controllability of the illness
Consequences: scored 5–30, higher scores represent more strongly held beliefs 
about the negative consequences of the illness

T1 & T2 Patient self- report

Habit strength Self-Report Behavioural Automaticity Index [31]
Scored from 4–28, with higher scores indicating greater medication-taking 
habit strength

T1 & T2 Patient self-report

Patient assessment of care Patient Assessment of Chronic Illness Care [32]c

Scored from 1–5, with higher scores indicating greater perceived receipt of 
aspects of patient-centred structured chronic care

T1 & T2 Patient self-report

Medication prescription/pill burden Quantity of medications T1 & T2 Chart review by researcher

Health related QoL EuroQoL-5D-5 L
Scored 1–5, with lower scores indicating a better health state

T1 & T2 Patient self-report

Wellbeing ICECAP-O
Scored 1–5, with higher scores indicating greater wellbeing

T1 & T2 Patient self-report

https://osf.io/xusby/
https://osf.io/xusby/
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Table 5  Demographic characteristics of patient and GP participants

Control MIAMI intervention
Patient participants n = 27 n = 25

Age (mean, SD) 75.04 (5.48) 73.8 (6.19)

Sex

Male (n, %) 17 (63%) 18 (72%)

Female (n, %) 10 (37%) 7 (28%)

Marital status

Single (n, %) 2 (7.4%) 3 (12%)

Cohabiting (n, %) 1 (3.7%) 1 (4%)

Married (n, %) 18 (66.7%) 12 (48%)

Widowed (n, %) 5 (18.5%) 7 (28%)

Divorced (n, %) 0 2 (8%)

Missing (n, %) 1 (3.7%) 0

Living situation

Living alone (n, %) 2 (7.4%) 8 (32%)

Living with partner (n, %) 13 (48.1%) 10 (40%)

Living with family (n, %) 10 (37%) 6 (24%)

Missing (n, %) 2 (7.4%) 1 (4%)

Education

Primary school only (n, %) 6 (22.2%) 9 (36%)

Some secondary school (n, %) 5 (18.5%) 3 (12%)

Complete secondary school (n, %) 7 (25.9%) 4 (16%)

Technical or vocational qualification (n, %) 4 (14.8%) 4 (16%)

Some third level (n, %) 2 (7.4%) 4 (16%)

Complete third level (n, %) 2 (7.4%) 0

Missing (n, %) 1 (3.7%) 1 (4%)

Employment status

Full time employee (n, %) 1 (3.7%) 4 (16%)

Part time employee (n, %) 0 2 (8%)

Self-employed (n, %) 4 (14.8%) 3 (12%)

Homemaker (n, %) 2 (7.4%) 0

Retired (n, %) 19 (70.4%) 16 (64%)

Missing (n, %) 1 (3.7%) 0

Medical card (n, %) 13 (48.1%) 20 (80%)

Health insurance (n, %) 16 (59.3%) 11 (44%)

Length of hypertension diagnosis

< 1 year (n, %) 1 (3.7%) 2 (8%)

1-5 years (n, %) 2 (7.4%) 5 (20%)

> 5 years (n, %) 21 (77.8%) 17 (68%)

Missing (n, %) 3 (11.1%) 1 (4%)

Blood pressure (mean, SD) 147.59/80.74 (11.27/11.82) 143.68/78.72 (11.81/11.12)

GP participants n = 3 n = 3

Sex

Male (n) 3 2

Female (n) 0 1

Years working as a GP (mean, SD) 22.67 (11.06) 20.66 (7.5)

Practice Location Urban: 2
Rural: 0
Mixed: 1

Urban: 1
Rural: 1
Mixed: 1
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Recruitment
The CONSORT diagram (Fig.  3) illustrates the flow of 
patient participants through the study.

Letters of invitation were sent to ten practices and six 
were successfully recruited over five months. In terms of 
patient recruitment, as mentioned in the Method sec-
tion, the initial recruitment strategy of random sampling 
was considered too burdensome by practice staff. A case-
finding method was introduced, which was considered 
more acceptable to staff. This led to a faster recruitment 
process; however, this meant that data was no longer 
possible to collect on the number of invitations sent and 
responses. Five sites recruited eight or more patients, and 
one site recruited four.

Retention
All six GP practices were retained. The attrition rate for 
the patient sample from baseline to follow up was 7.69% 
(n = 4). Two patients dropped out of the MIAMI inter-
vention arm and two patients dropped out of the control 
arm. Reasons for dropout included COVID-19, recent 
surgery, and no longer being interested (see Fig. 3).

Outcome measures
Table 3 gives a full description of outcome measures and 
Table  6 presents the results for the blood pressure out-
come measures at baseline and follow up for intervention 
and control arms. The results of the remaining outcomes 
measures are included in the Supplementary material.

A number of the outcomes were self-reported (see 
Table  3) and the mean length of time reported to com-
plete the questionnaire was 22 minutes (range 10-60 min-
utes). Missing data was minimal, except for the health 
economics section where there were frequent instances 
of missing or incorrectly reported data (see Table  7). 
Feedback on the questionnaire was generally positive.

“The questionnaire was straightforward and clearly 
laid out.” (Female, age 74, intervention arm).

All questionnaires were completed (n = 52/52, 100%) 
at baseline. At follow-up, 90% (47/52) of questionnaires 
were completed (four patients left the study – see CON-
SORT flow diagram).

Fig. 3  CONSORT flow diagram
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Sample size calculation
This sample size calculation used a mean improvement 
of 5mmHg in systolic BP as a clinically important differ-
ence with a standard deviation of 14mmHg (based on the 

improvements observed in the pilot study). An estimate 
of the ICC of 0.005 was provided from the random effect 
due to the clustering in a linear mixed model of systolic 
BP at follow up adjusting for treatment arm and baseline 

Table 6  Blood pressure measures at baseline and follow up

Control MIAMI intervention Overall

Baseline n = 27 n = 25

Daytime average SBP

Mean (SD) 142 (14.9) 143 (10.6) 142 (12.9)

Median [Min, max] 147 [105, 167] 141 [127, 168] 143 [105, 168]

Daytime average DBP

Mean (SD) 81.7 (7.72) 84.0 (9.02) 82.8 (8.37)

Median [Min, max] 82.0 [64.0, 94.0] 86.0 [59.0, 97.0] 84.0 [59.0, 97.0]

Twelve week follow up n = 25 n = 23

Daytime average SBP

Mean (SD) 139 (14.4) 137 (13.1) 138 (13.7)

Median [Min, max] 137 [118, 172] 136 [106, 166] 137 [106, 172]

Daytime average DBP

Mean (SD) 81.0 (7.62) 80.4 (8.33) 80.7 (7.88)

Median [Min, max] 81.0 [68.0, 101] 80.0 [59.0, 96.0] 81.0 [59.0, 101]

Table 7  Resource use, costs, EQ-5D-5 L scores and QALY estimates at baseline and follow up (twelve weeks)

A&E Accident and emergency, ICU Intensive care unit, QALYs Quality adjusted life years. Unit costs in € 2022 prices

EQ-5D-5 L responses were transformed using an algorithm into a single health state index score, based on values elicited via the time trade-off and discrete choice 
approach for the Irish population [26]

Completeness of data:

Intervention: Baseline – 24% missing data for GP visits, 24% for practice nurse visits, 20% for outpatient BP-related visits, 20% for outpatient non BP related visits, 12% 
for A&E visits, 16% for inpatient days, 16% for inpatient nights, 8% for ICU visits, 8% for EQ-5D-5L 1,2,4,5. and 12% for EQ-5D-5L 3

Intervention: Follow up - – 20% missing data for GP visits, 28% for practice nurse visits, 12% for outpatient BP-related visits, 16% for outpatient non BP related visits, 
24% for A&E visits, 12% for inpatient days, 16% for inpatient nights, 16% for ICU visits, 12% for EQ-5D-5L, 1,3,4,5, 16% for EQ-5D-5L,2 and 24% for QALYs

Control: Baseline – 33% missing data for GP visits, 22% for practice nurse visits, 19% for outpatient BP-related visits, 22% for outpatient non-BP related visits, 11% for 
A&E visits, 11% for inpatient days, 11% for inpatient nights, 11 for ICU visits, and 4% for EQ-5D-5L

Control: Follow up – 26% missing data for GP visits, 26% for practice nurse visits, 19% for outpatient BP-related visits, 15% for outpatient non-BP related visits, 15% for 
A&E visits, 15% for inpatient days, 15% for inpatient nights, 15% for ICU visits, 15% for EQ-5D-5L and 14% for QALYs

Intervention (n = 25) Control (n = 27) Intervention (n = 25) Control (n = 27)

Baseline – costs incurred in previous 12 months
Mean (SD)

Follow Up – costs incurred in previous 3 months
Mean (SD)

Resource Items Usage Cost € Usage Cost € Usage Cost € Usage Cost €
GP Visits 4.80 (2.57) 254(136) 4.39 (2.52) 233 (134) 1.85 (2.54) 98(135) 1.35 (0.81) 72 (43)

Practice Nurse Visit 2.53(2.44) 114(110) 1.43(1.83) 64(82) 0.61(0.70) 28(31) 0.60(0.75) 27(34)

Outpatient Visits BP related 0.05 (0.22) 7(33) 0.05(0.21) 7(31) 0.14 (0.35) 20(51) 0.00(0.00) 0(0)

Outpatient Visits non- BP related 0.95(1.36) 139(198) 1.52(2.79) 222(407) 0.38(0.50) 56(73) 0.48(0.85) 70(123)

Inpatient Days 0.05(0.22) 37(168) 0.33(1.09) 257(840) 0.05(0.21) 35(164) 0.00(0.00) 0(0)

Inpatient Nights 0.48 (1.63) 473(1,621) 0.38(1.06) 373(1,049) 0.86 (2.35) 852(2,337) 0.30(1.46) 303(1,451))

A&E Visits 0.14(0.35) 41(105) 0.17(0.38) 50(114) 0.11 (0.32) 32(95) 0.00(0.00) 0(0)

ICU night 0.17(0.83) 463(2,220) 0.00(0.00) 0(0) 0.14(0.65) 380(1,742) 0.00(0.00) 0(0)

MIAMI Intervention 25(100) 490(0) 0(0) 0 (0)

Health Outcomes
EQ-5D-5 L Score 0.80(0.20) 0.78(0.30) 0.78 (0.27) 0.77 (0.31)

QALYs Gained 0.19 (0.05) 0.19 (0.07)
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systolic BP. In order to achieve 80% power (at a signifi-
cance level a of 0.05) with an average cluster size of 30, a 
minimum of 6 clusters of size 30 in both the intervention 
and control arms (i.e. 360 in total) is required.

To allow for a loss to follow-up of up to 20% of par-
ticipants, an additional cluster in each arm should be 
recruited.

Health economics analysis
The methods developed and implemented for the con-
duct of the pilot health economics analysis proved to be 
feasible and acceptable to study patients. In terms of the 
cost data generated in the pilot, the implementation cost 
of the MIAMI intervention was estimated at €490 per 
participant (see Appendix 2). The summary statistics for 
the usage and costs of the other healthcare resources for 
the intervention arm and the control arm are presented 
in Table 8. In terms of health outcomes, summary statis-
tics for the EQ-5D-5L raw data are presented in Appen-
dix 2 and the utility scores and QALYs at twelve weeks are 
presented in Table 8. The mean QALYs gained per patient 
at twelve-week follow-up was estimated at 0.19 (SD: 0.05) 
for the intervention arm and 0.19 (SD: 0.07) the control 
arm. The key issue of concern for the health economics 
analysis was missing data arising from non-response or 
misreporting of responses (e.g., qualitative rather than 
quantitative responses) to the self-report questionnaires 
(see Table  7). In planning for a future definitive trial, 
careful consideration of how best to capture the health 
economic data, informed by patient feedback, is needed.

Intervention fidelity
Fidelity was assessed through a checklist for GPs and 
explored in the qualitative interviews. Adherence to 
protocol was generally good but three deviations from 
protocol were identified. The first was the use of the pre-
consultation tool, which did not always happen. Qualita-
tive interviews identified that this was because patients 
did not bring it in with them. The second of these was 
advice on habit formation, which GPs did not always give 
to patients. Checklists revealed that this occurred when 
GPs felt that patients already had a strong habit in place. 
Finally, the results of the urine test of adherence were not 
always given to patients. This was due to logistical issues, 
which are explored further in the next section.

Intervention acceptability
Overall, the intervention was viewed positively by both 
patient and GP participants; however, there were some 
issues with some individual intervention components.

Acceptability of MIAMI to patient participants
Patient participants were generally very happy to take 
part in the study and could see the benefit of the MIAMI 
intervention to their medication management. Patients 
were often grateful to have their blood pressure checked 
and an extra consultation with their GP. Wearing an 
ABPM before the consultation was not a problem, as 
most participants had worn one in the past and were 
familiar with the process. All patients were also happy 
to consent to their urine being tested for the presence of 
their medication and did not report any difficulties with 
their GP having access to this result. One participant in 
particular was quite appreciative, as the ‘non-detected’ 
result from the urine test corrected a problem with her 
medication-taking.

“The thing that I really appreciated about it, and I 
thought was very beneficial, was when [GP name] 
called me in to go through all the readings of the 
monitor, and she said that on the morning I gave 
the urine test, there was no trace of my blood pres-
sure tablet in the urine. That was the most beneficial 
thing I found, simply because I have a tablet for my 
bladder, which is Betmiga, and it’s similar in colour 
to the blood pressure one. Obviously, I was taking 
more of the Betmiga instead of taking the one for the 
blood pressure. So that to me, I thought, ‘well, this is 
just brilliant that this can be detected.’” (Female, age 
76, intervention arm).

As mentioned previously, while patients appreciated 
the idea of the pre-consultation plan, many did not use it 
in practice.

“The consultation tool is probably not something I 
would [use], to be honest, because I tend to just go 
and ask and not bother writing stuff down.” (Male, 
age 65, intervention arm).

Similarly, while many of the patients appreciated the 
GP signposting information on blood pressure at the 
Croí website, many did not avail of it.

“She [GP] sent me an email, and would you believe it, 
I haven’t looked at it yet to be totally honest with you.” 
(Male, age 79, intervention arm). 

Acceptability of MIAMI to GP participants
GPs similarly could see the benefit of the MIAMI 
intervention for medication management. They were 
universally positive about both the booklet and con-
sultation guide. They liked the online training, particu-
larly its short nature (30 minutes) and focus on shared 
decision-making.
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“I mean it did give me pause for thought around 
the whole negotiation side of things in terms of the 
patient and involving patients in their own care.” 
(GP, male, intervention arm).

They also liked having the Croí website as a resource 
for patients.

“You know those type of online resources are I think 
really helpful because you have limited time in the 
consultation, so it’s great to be able to refer people to 
those types of resources.” (GP, male, intervention arm).

The urine test of medication adherence presented 
some logistical challenges, which sometimes meant that 
it was difficult to use in practice. The first issue was the 
length of time it took for results to come back, which 
ranged between three and 10 weeks, which led to one 
GP describing the results as “historical data.” Another 
issue was the delivery of results, which happened both 
electronically and by paper. Due to the novel nature of 
the test, the electronic messaging system from lab to 
GP practice did not always convey the full set of results, 
meaning that GPs received conflicting results in elec-
tronic and paper formats, with the correct results on 
paper only. This issue was resolved once identified but 
did present a “hiccup” to GPs involved. Finally, there 
was some confusion about the “not detected” result, 
with GPs feeling that they had not been given enough 
information about the possibility of false negatives.

“I thought, if I’m honest with you, there was some 
level of lack of clarity around, if the drugs weren’t in 
the urine sample, does it absolutely mean that they 
hadn’t taken them?” (GP, female, intervention arm).

Despite these challenges, GPs could appreciate the ben-
efit of this kind of testing and if results delivery could be 
improved, were keen to incorporate it into routine practice.

“We all know the rule of thirds, that a third of the 
people take medication as prescribed, a third take 
it but not as prescribed, and then a third don’t 
take it. So it’s the first thing that pops into your 
mind so having that sort of reassuring data, par-
ticularly in terms of the urine testing is very reas-
suring in terms of your management of somebody 
like this. And I think it’s also reassurance for the 
patient because I think a lot of people, when they 
think, ‘is it actually working?’ I think you’re show-
ing them metabolising the urine, that it’s some a 
little bit of extra evidence that,‘yeah, this is going 
through your system and doing what it’s supposed 
to do.’” (GP, male, intervention arm).

Stop/go criteria
Table  8 illustrates how study  results map to each 
criterion.

ADePT process
Table 9 presents the fourteen methodological issues used 
to inform the ADePT process [38, 39] and a mapping of 
these to the research questions and relevant findings.

Discussion
The MIAMI study was, overall, implemented as planned 
and was well-received by practitioners and patients 
alike. Medication adherence in this primary care popula-
tion, aged over 65 years and on at least two blood pres-
sure lowering medications, was found by urine analysis 
to be high at 97-99%, although somewhat more variable 
according to prescription refill (85-88%) and self-report 
methods (33/52 i.e. 63% reported a maximum adherence 
score of 5 at baseline). It appears both feasible and worth-
while to proceed to a full definitive trial. However, two 
important issues, focused on patient selection and con-
duct of the urine analyses, were identified and will need 
to be modified and managed for any full trial.

Recruitment
Practice recruitment, utilising practices that had previ-
ously expressed an interest in hypertension research, was 
straightforward. The initial random sampling strategy for 
patient recruitment, which involved a combination of 
electronic and manual record searching against the inclu-
sion and exclusion criteria by practice staff, was found to 
be both cumbersome and time consuming by GP par-
ticipants. After a review of procedures, it was abandoned 
and a prospective case finding approach was adopted, 
which utilised patients who were booked in for rou-
tine ABPMs. Such patients usually have some concerns 
regarding their hypertension management. It was quite 
straightforward to then review, using the inclusion and 
exclusion criteria, the records of these patients booked in 
for an ABPM. If eligible, the patients were then contacted 
to determine their interest in study participation.

Study recruitment achieved 52 of a planned 60 patients 
(87%) with three practices recruiting to target, two 
just below target, and one less than 50%. The criterion 
that patients had to be older than 65 years significantly 
reduced the eligible number of patients. For the full 
definitive trial, this age bar could be removed. Younger 
patients may have the potential for comparatively more 
health gain from the intervention [40, 41].

Our non-adherence rate by urine analysis ranged from 
1-3%, and is comparable to the 4.7% rate found by Shep-
pard et  al. [42] for 191 patients attending five English 
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practices who were aged over 65 years, with hypertension 
and on at least one antihypertensive medication. It is much 
lower than the 26% partial or full non-adherence rate by 
urine analysis we previously reported for 235 patients 
from fifteen Irish general practices [24]. These patients 
all had apparent treatment resistant hypertension, that is, 
uncontrolled BP in patients taking≥3 differing groups of 
antihypertensive medications (one of which must be a diu-
retic-type medication) or patients who are taking ≥4 med-
ications regardless of type and BP level. It therefore seems 
reasonable to suggest that, for a full trial, patient eligibility 
should be simply targeted at patients with apparent treat-
ment resistant hypertension. These patients, by definition, 
need additional clinical consideration, and participation 
in a MIAMI full trial could provide practitioners with a 
structured, efficient, and evidence-based approach to their 
management.

Randomisation and intervention components
Cluster randomisation worked successfully with similar 
patient characteristics in intervention and control groups 
(Table 5).

The complex intervention, for both GP and patient 
participants, worked well with two important excep-
tions. For practitioners, the online training, particularly 
the videos, were commended for their brevity and acuity. 
The drop-down consultation menus helped to structure 
the consultation. The ability to copy-and-paste relevant 
websites to be texted to patients also received positive 
feedback. Written background information regarding 
available single pill combinations was also reported to 
encourage practitioners to prescribing these.

The largest area of concern was the logistics of urine 
testing. The significant delays in practices receiving 
results impeded efficient patient management. This was 

Table 9  Summary of findings for the decision-making after pilot and feasibility trials (ADePT) process [27]

Methodological issue Objective Findings

1. Did the study allow a sample size calculation for the definitive 
trial?

5 Yes, in order to achieve 80% power (at a significance level a of 0.05) 
with an average cluster size of 30, a minimum of 6 clusters of size 30 
in both the intervention and control arms (i.e. 360 in total) is required.

2. What factors influenced eligibility and what proportion of those 
approached were eligible?

2 All GP practices approached were eligible. Initially all patients who 
met the inclusion criteria were eligible, however after the introduc-
tion of case-finding to the recruitment strategy patients who met 
the inclusion criteria and were booked for recent or future ABPMs 
at the practice were eligible.

3. Was recruitment successful? 2 In five sites, over 80% of the target recruitment was achieved. How-
ever, in one site just 40% of the target was met.

4. Did eligible participants consent? 2 Consent was obtained successfully in all sites.

5. Were participants successfully randomised and did randomisa-
tion yield equality in groups?

2 This was a cluster RCT and randomisation was successful.

6. Were blinding procedures adequate? 2 Not applicable to current study.

7. Did participants adhere to the intervention? 1 GPs filled in a checklist after each consultation. In general adherence 
was good but some deviations were identified, see text for details.

8. Was the intervention acceptable to participants? 1 Patients – yes, although many did not use the pre-consultation plan 
in practice.
GPs – yes but many identified the logistical challenges with the urine 
test to be a challenge. See text for details.

9. Was it possible to calculate intervention costs and duration? 4 Yes. The MIAMI intervention was estimated at €490 per participant 
(see Appendix 2). When other healthcare resources are included, 
the mean total healthcare cost per patient was estimated at €654 
(SD: 123).

10. Were outcome assessments completed? 3 Yes. 100% of the self-reported outcomes were completed at baseline 
and 90% at follow up.

11. Were outcomes measured the most appropriate outcomes? 3 Yes, the outcomes used are common outcomes used in blood 
pressure and medication taking research. Participants had positive 
feedback on completing the study questionnaire.

12. Was retention to the study good? 2 Yes, there was a 92.31% patient retention rate and 100% for practices.

13. Were the logistics of running a multicentre trial assessed? 2 Yes. Patient recruitment was identified as being resource inten-
sive. The logistics of the urine test also need streamlining to work 
in a multicentre context.

14. Did all components of the protocol work together? 2 Yes, but some modifications are required to move forward to defini-
tive RCT.
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compounded by having paper and electronic records, 
which sometimes differed in their results. These logisti-
cal issues can be avoided with appropriate pre-planning 
with the local laboratory. In future studies, streamlining 
this process by establishing more efficient communica-
tion pathways between the lab and GP—could improve 
the timeliness of patient management. These quicker 
feedback loops would enable more responsive and 
informed clinical decision-making. GPs also requested 
specific written information regarding patient commu-
nication when prescribed medications were not found 
in urine tests. A summary sheet was then developed in 
consultation with colleagues at the University of Leices-
ter and was subsequently found to be helpful.

For patients, as in previous studies in general practice 
[24, 42], acceptability of the urine testing was very high. 
The pre-consultation tool, whilst considered useful in 
theory, was not widely used by patients. Qualitative inter-
views revealed that patient participants could see in the 
value in it, but often just did not bring it with them to their 
GP appointments. This underuse may have been due to a 
lack of familiarity with the process or other practical bar-
riers. This lack of use diminished the anticipated benefits, 
as fewer patients engaged in reflective preparation, poten-
tially limiting the depth of conversations around medica-
tion taking and reducing opportunities for GPs to provide 
tailored care. Future adaptations of the intervention may 
consider simplifying the tool, offering more guidance to 
patients on its use, integrating its completion more closely 
with routine clinical workflows to improve adherence and 
uptake or replacing it entirely. There appeared to be vari-
able uptake among patients regarding accessing relevant 
websites sent to them by text by practitioners.

Retention and outcome measures
The three-month retention of practices (100%) and patients 
(92%) was satisfactory. Outcome measures seemed accepta-
ble with completion rates of 90% for the six self-report out-
comes and 92.3% for completion of an ABPM at follow up.

Strengths and limitations
Our intervention was developed according to the MRC 
Framework [43] with a very strong multidisciplinary the-
oretical framework [20]. PPI was also incorporated at all 
stages. Incorporation of health economic analyses and a 
sample size calculation enables a future trial to determine 
both outcomes and costs. Salient issues for considera-
tion before proceeding to a full trial have been found and 
potential remedial actions identified.

Regarding recruitment, there was a strong response 
from practices which had previously been involved in 
hypertension research. Such practices may not be repre-
sentative of practices generally.

The original patient search strategy had the advantage 
of estimating the total number of patients eligible in each 
practice and then producing a random sample. It was not 
feasible, however. The alternative case finding approach 
worked well but has the disadvantage of not determin-
ing the total number of eligible patients and potentially 
excluding participants who find alternatives to ABPM 
more acceptable for out of office assessment of BP [44]. 
Another disadvantage is that it targeted patients who are 
already engaged in care, and not those who may have 
most to gain from the intervention.

Conclusions and future directions
We have described the successful piloting of a novel 
collaborative intervention intended to maximise blood 
pressure control for persons with uncontrolled blood 
pressure and on at least two medications. The trial 
progression criteria facilitated the identification of 
limitations and potential modifications for a full defin-
itive trial.

Appendix 1
CONSORT 2010 checklist of information to include 
when reporting a pilot or feasibility trial

Section/Topic Item no Checklist item Reported on page no

Title and abstract

1a Identification as a pilot 
or feasibility randomised 
trial in the title

1

1b Structured summary 
of pilot trial design, meth-
ods, results, and conclu-
sions (for specific guidance 
see CONSORT abstract 
extension for pilot trials)

2, 3

Introduction

  Background 
and objectives

2a Scientific background 
and explanation of ration-
ale for future definitive trial, 
and reasons for ran-
domised pilot trial

4, 5

2b Specific objectives 
or research questions 
for pilot trial

5

Methods

  Trial design 3a Description of pilot trial 
design (such as parallel, 
factorial) including alloca-
tion ratio

7

3b Important changes 
to methods after pilot 
trial commencement 
(such as eligibility criteria), 
with reasons

9
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Section/Topic Item no Checklist item Reported on page no

Title and abstract

  Participants 4a Eligibility criteria for par-
ticipants

7

4b Settings and locations 
where the data were 
collected

14–16

4c How participants were 
identified and consented

8, 9

  Interventions 5 The interventions for each 
group with sufficient 
details to allow replica-
tion, including how and 
when they were actually 
administered

10–12

  Outcomes 6a Completely defined 
prespecified assess-
ments or measurements 
to address each pilot 
trial objective specified 
in 2b, including how and 
when they were assessed

14–16

6b Any changes to pilot trial 
assessments or measure-
ments after the pilot trial 
commenced, with reasons

n/a

6c If applicable, prespecified 
criteria used to judge 
whether, or how, to pro-
ceed with future definitive 
trial

19, 20

  Sample size 7a Rationale for numbers 
in the pilot trial

8

7b When applicable, explana-
tion of any interim analyses 
and stopping guidelines

n/a

Randomisation:

  Sequence generation 8a Method used to generate 
the random allocation 
sequence

9

8b Type of randomisation(s); 
details of any restric-
tion (such as blocking 
and block size)

9

  Allocation conceal-
ment mechanism

9 Mechanism used 
to implement the random 
allocation sequence (such 
as sequentially numbered 
containers), describing 
any steps taken to conceal 
the sequence until inter-
ventions were assigned

n/a

  Implementation 10 Who generated the ran-
dom allocation sequence, 
who enrolled participants, 
and who assigned partici-
pants to interventions

8, 9

  Blinding 11a If done, who was blinded 
after assignment to inter-
ventions (for example, 
participants, care providers, 
those assessing outcomes) 
and how

n/a

11b If relevant, description 
of the similarity of inter-
ventions

n/a

  Statistical methods 12 Methods used to address 
each pilot trial objective 
whether qualitative 
or quantitative

19

Section/Topic Item no Checklist item Reported on page no

Title and abstract

Results

  Participant flow (a 
diagram is strongly 
recommended)

13a For each group, the num-
bers of participants who 
were approached and/
or assessed for eligibil-
ity, randomly assigned, 
received intended treat-
ment, and were assessed 
for each objective

24 & Fig. 3

13b For each group, losses 
and exclusions after ran-
domisation, together 
with reasons

24 & Fig. 3

  Recruitment 14a Dates defining the periods 
of recruitment and follow-
up

8, 9

14b Why the pilot trial ended 
or was stopped

n/a

  Baseline data 15 A table showing baseline 
demographic and clinical 
characteristics for each 
group

Table 5

  Numbers analysed 16 For each objective, 
number of participants 
(denominator) included 
in each analysis. If relevant, 
these numbers should be 
by randomised group

Tables 6 and 7

  Outcomes and esti-
mation

17 For each objective, results 
including expressions 
of uncertainty (such 
as 95% confidence 
interval) for any estimates. 
If relevant, these results 
should be by randomised 
group

Tables 6 and 7

  Ancillary analyses 18 Results of any other analy-
ses performed that could 
be used to inform 
the future definitive trial

22–36

  Harms 19 All important harms 
or unintended effects 
in each group (for specific 
guidance see CONSORT 
for harms)

n/a

19a If relevant, other important 
unintended consequences

n/a

Discussion

  Limitations 20 Pilot trial limitations, 
addressing sources 
of potential bias 
and remaining uncertainty 
about feasibility

39, 40

  Generalisability 21 Generalisability (applicabil-
ity) of pilot trial methods 
and findings to future 
definitive trial and other 
studies

37–40

  Interpretation 22 Interpretation consistent 
with pilot trial objectives 
and findings, balanc-
ing potential benefits 
and harms, and consid-
ering other relevant 
evidence

37–40

22a Implications for pro-
gression from pilot 
to future definitive trial, 
including any proposed 
amendments

37–40

Other information

  Registration 23 Registration number 
for pilot trial and name 
of trial registry

7

  Protocol 24 Where the pilot trial 
protocol can be accessed, 
if available

7
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Section/Topic Item no Checklist item Reported on page no

Title and abstract

  Funding 25 Sources of funding 
and other support (such 
as supply of drugs), role 
of funders

42

26 Ethical approval 
or approval by research 
review committee, 
confirmed with reference 
number

21

Appendix 2: Health economics

Table 10 Categories of unit cost estimates in 2022(€) prices

Resource Item Activity Unit Cost € Source
Healthcare 
Resources

GP Visits: Per Visit €53 (Smith et al., 2021)

Practice Nurse Visit Per Visit €45 Study Records

Outpatient Visits Per Visit €146 HPO

Inpatient Days Pert Day €771 HPO

Inpatient Night Per Night €994 HPO

A&E visits Per Visit €300 HPO

ICU night Per night €2,662 (McLaughlin et al., 
2009)

Unit costs in €2022 prices. Where necessary unit costs were inflated using the 
health component of the consumer price index from the Central Statistics Office.

HPO Healthcare Pricing Office, GP General practitioner, A&E Accident and 
emergency, ICU Intensive care unit

Table 11 MIAMI intervention costing

Resource item Total Cost Total Cost Per 
Patient

N = 25

Training

Video €221 €9

GP Time Input, Educa-
tional Materials.

€745 €30

Intervention Delivery
  Healthcare Profes-
sional Time Input

€4,813 €193

  Consumables 
and Tests

€2,475 €99

  ABPMs €4,000 €160

MIAMI Intervention 
Cost

€12,254 €490

  Sensitivity Analysis 
1 + 10%

€13,480 €539

  Sensitivity Analysis 
2 + 50%

€18,382 €735

  Sensitivity Analysis 3 - 
Low cost

€11,530 €471

Table  12 Proportion of responses by level of severity for 
EQ-5D-5 L dimensions at baseline and at follow-up Time point 1 
by intervention arm

Intervention Control

Dimensions Levels Baseline Follow- up Difference 
Baseline
to 
Follow-up 
Time 1

Baseline Follow-up Difference 
Baseline
to 
Follow-up 
Time 1

Time 1 Time 3

N = 23 N = 22 N = 26 N = 23

% % % %

Mobility

None 65.22 77.27 12.05 65.38 56.52 -8.86

Slight 26.09 4.55 -21.54 11.54 21.74 10.20

Moderate 4.35 13.64 9.29 7.69 8.70 1.01

Severe 4.35 4.55 0.20 15.38 13.04 -2.34

Unable 0.00 0.00 0.00 0.00 0.00 0.00

Self-care

None 86.96 85.71 -1.25 88.46 86.96 -1.50

Slight 4.35 9.52 5.17 7.69 13.04 5.35

Moderate 8.70 0.00 -8.70 3.85 0.00 -3.85

Severe 0.00 4.76 4.76 0.00 0.00 0.00

Unable 0.00 0.00 0.00 0.00 0.00 0.00

Usual activities

None 54.55 54.55 0.00 65.38 60.87 -4.51

Slight 22.73 18.18 -4.55 19.23 21.74 2.51

Moderate 22.73 18.18 -4.55 7.69 8.70 1.01

Severe 0.00 9.09 9.09 7.69 8.70 1.01

Unable 0.00 0.00 0.00 0.00 0.00 0.00

Pain/Discomfort

None 34.78 31.82 -2.96 38.46 34.78 -3.68

Slight 34.78 36.36 1.58 26.92 30.43 3.51

Moderate 21.74 27.27 5.53 23.08 26.09 3.01

Severe 4.35 4.55 0.20 11.54 8.70 -2.84

Extreme 4.35 0.00 -4.35 0.00 0.00 0.00

Anxiety/Depression

None 56.52 54.55 -1.97 73.08 78.26 5.18

Slight 30.43 31.82 1.39 15.38 8.70 -6.68

Moderate 13.04 9.09 -3.95 7.69 4.35 -3.34

Severe 0.00 4.55 4.55 0.00 8.70 8.70

Extreme 0.00 0.00 0.00 3.85 0.00 -3.85

Smith S, Jiang J, Normand C, O’Neill C. Unit costs for non-acute care in Ireland 
2016—2019. HRB Open Res. 2021;4

McLaughlin AM, Hardt J, Canavan JB, Donnelly MB. Determining the eco-
nomic cost of ICU treatment: a prospective “micro-costing” study. Inten-
sive Care Med. 2009;35:2135–40
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