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Background: Pharmacist-facilitated medicines review services have been postulated as a way to address current ineq-
uities in health outcomes between Māori and non-Māori. These interventions have been shown internationally to im-
prove the appropriate use of medicines but remain underutilised in Aotearoa New Zealand (NZ). By reviewing the
literature and engaging with key stakeholders, we developed an intervention, which included collaborative goal-
setting, education and medicines optimisation, for testing in a feasibility study.
Objective: To determine the feasibility (recruitment, intervention delivery, and data collection methods) of a
pharmacist-facilitated medicines review intervention for Māori older adults, and proposed intervention outcomes.
Methods: This study was reported in accordance with the CONSORT 2010 statement: extension to randomised con-
trolled pilot and feasibility trials and the Consolidated criteria for strengthening reporting of health research involving
indigenous peoples: the CONSIDER statement. Participant eligibility criteria were: Māori; aged 55-plus; community-
dwelling; enrolled in a general practice inWaitematāDistrict Health Board (Auckland, NZ). Consented participants en-
gaged in amedicines education component (participant and pharmacist) and an optional medicines optimisation com-
ponent (participant, pharmacist and prescriber). Outcomes measures included: the feasibility of data collection tools
and methods, time taken to conduct the intervention and research processes; medicines knowledge, medicines appro-
priateness and quality of life (QoL); pharmacist recommendations and prescriber acceptance rate.
Results: Seventeen consented participants took part in the intervention fromDecember 2019–March 2020with thema-
jority (n=12) recruited through general practicemail-outs. Data collection was feasible using the predetermined out-
come measure tools and was complete for all patient participants. Pharmacist intervention delivery was feasible. A
mean of 9.5 recommendations were made per participant with a prescriber acceptance rate of 95%. These included
non-medicine-related recommendations.
Conclusion: The feasibility testing of pharmacist-facilitated medicines review intervention developed for (and with)
community-dwelling Māori older adults allows for intervention refinement and can be utilised for further studies re-
lating to pharmacist services in primary care.
1. Background

Pharmacist-facilitated medicines review services improve the quality
use of medicines and reduce adverse outcomes in older adults.1 Medicines
reviews can be defined as ‘intentional, structured and critical review of
medicines, carried out by health professionals, in discussion with the pa-
tient, and with the aim of agreeing on optimal medicines use to improve
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ferent applications of the term ‘medicines review’, which have not been
standardised internationally.4 Subsequently, there is no standardisation of
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type of intervention, which includemedicines reconciliation, medicines ad-
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multi-morbidity.3–5 Medicines reviews may be carried out between the pa-
tient and pharmacist, or may include other members of the healthcare
team, such as primary prescribers, case workers and nurses, and may in-
volve the patient's family members or support people.

In Aotearoa New Zealand (NZ), the Pharmaceutical Society of New
Zealand has defined different types of medicines reviews, in the Pharmacist
Services Framework.5 The spectrum of formal medicines review services
range from an adherence focus [Long Term Care Service and Medicines
Use Reviews (MUR)], to optimising medicines effectiveness [Medicines
Use Reviews (MUR)] and comprehensive medicines optimisation (Compre-
hensive Medicines Management) which may or may not include a pharma-
cist working as a prescriber.5 The training requirements and settings vary
between review types and funding, contracting arrangements, and avail-
ability vary across the regions.6 Medicines reviews in older adult popula-
tions can improve the quality of medicines prescribing and medicines
adherence and reduce medicines-related adverse effects and healthcare
costs.7–10 National policies and reports in NZ call for increased utilisation
of pharmacists' clinical skills to deliver these services and to improve health
outcomes for older adults.11,12

In NZ,Māori (the Indigenous people; 16% of the population) experience
poorer access to and quality of health care, including medicines13 and re-
lated services, compared to non-Māori.6 Despite the call for Māori health
equity to be centred in the health system and services,14 disparities in
health outcomes continue, withMāori experiencing earlier onset of chronic
morbidity and lower life expectancy than non-Māori.15,16 Pharmacist-
facilitated medicines review services which currently exist in NZ, have
low rates of Māori recruitment, and are based on international models
with little adaption to the NZ context, particularly in relation to the devel-
opment of pro-equity models of care.6 They may increase disparities in out-
come from Māori, who are less likely to benefit from improved adherence
or medicines knowledge than non-Māori.6 The development of culturally
safe17 medicines review services has been postulated as a method to sup-
port the attainment of health equity for Māori.18

Medicines review interventions are regarded as complex interventions
due to the number of intersecting components involved.19 In the United
Kingdom's Medical Research Council (MRC) guidance on developing a
complex health intervention,19 one of the key steps is to undertake a feasi-
bility study. Outcomes investigated in a feasibility study can include meth-
odological aspects, for example recruitment methods and evaluation tools,
as well as testing of proposed primary and secondary outcomes measures,
prior to undertaking a larger randomised controlled trial (RCT) (or an alter-
native study design when an RCT is not possible). In the case of medicines
review interventions, outcome measures may include change in medicines
knowledge and quality of life (QoL) scores.20 The testing of interventions in
a smaller scale study, prior to larger (and more expensive) service imple-
mentation and evaluation, is recommended to ensure efficient and effective
resource utilisation, feasibility of recruitment methods, intervention deliv-
ery and data collection methods, patient and practitioner acceptability, to
identify implementation barriers and enablers, and to reduce the risk of
harm.19,21–23

The research group undertook a systematic review6 and interviewswith
key stakeholders24,25 to inform the development of a pharmacist-facilitated
medicines review intervention for community-dwelling Māori older adults,
for testing in a feasibility study.2 The Treaty of Waitangi, one of NZ's
founding documents, were used to structure the intervention model.26

The Treaty of Waitangi guarantees Māori the right to partnership in
healthcare, options of both culturally safe mainstream services and Māori-
centered services, and equitable health outcomes.14 As part of the feasibil-
ity study, patient acceptability was assessed and is reported elsewhere.27 In
brief, the intervention was acceptable to the older Māori participants who
perceived an increase in their autonomy, control andmedicines knowledge.
They highlighted the importance to them of a ‘by Māori, for Māori’ ap-
proach and valued the clinical expertise and advocacy provided by the
pharmacist.

The aims of this paper are to report the feasibility of the:
2

- recruitment, assessment tools, and time resources required for re-
search and intervention components.

- proposed intervention outcomes relating to pharmacist recommenda-
tions, and prescriber acceptance rates, appropriateness of medicines and
QoL.
2. Methods

2.1. Ethics and Trial registration

Ethical approval was granted by theNorthern B Health and Disability
Committee (19/NTB/106) and Te Whānau o Waipareira Ethics Committee
(Hikaka/2019). The study is registeredwith the Australia and NewZealand
Clinical Trials Registry (ACTRN12619001070123); Universal Trial Num-
ber (UTN): U1111-1234-2170.
2.2. Study design

The protocol for this single-arm feasibility study has been published
previously.2 This study was guided by kaupapa Māori theory which gives
power to Māori in the research process, is informed by Māori knowledge
systems, and affirms the right of Māori to participate in the research
process.28,29 This study was reported in accordance with the CONSORT
2010 statement: extension to randomised controlled pilot and feasibility
trials30 (as relevant to the current, non-randomised study) and the
CONSIDER statement, used to strengthen the reporting of health services
research which involves Indigenous peoples.31
2.3. Study population

2.3.1. Inclusion criteria
Māori ethnicity (self-identified) AND.
Prescribed or taking four* or more medicines for at least three months

AND.
55 years or older (Māori are generally eligible in NZ for ‘older adult’

health services at age 55 due to earlier onset of chronic co-morbidity and
lower life expectancy) AND.

Community-dweller enrolled in a general practice inWaitematāDistrict
Health Board (WDHB - NZ is geographically divided into 20 District Health
Boards charged with the funding and provision of health services).
2.3.2. Exclusion criteria
Not able to give informed consent.
* It was originally proposed that five or more medicine would be the

cut-off for eligibility as this is often an arbitrary number used to define
polypharmacy,1 however, feedback from the research advisory group and
stakeholder engagement was that four medicines should be the cut-off
due to complexity that can occur even with that number of medicines.
2.4. Recruitment of participants

Proposed recruitment methods comprised:

a) Mail-out by general practices to eligible participants;
b) Presentation at Māori older adult community groups with invitation to

participate;
c) Study information provided to potential participants by prescribers dur-

ing consultation or in waiting areas in general practices/community
pharmacies;

d) Word-of-mouth;
e) Contacting participants involved in an earlier study24 to invite partici-

pation (in keeping with earlier commitments to research participants).
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Themail-out method above (a) involved recruitingWDHB general prac-
tices to support participant recruitment (no other recruitment methods re-
quired general practice recruitment). Convenience sampling was used to
identify and approach practices. Written consent was obtained by the re-
search pharmacist in a face-to-face meeting with a staff member with the
authority to provide consent (e.g. a practice manager). For recruitment
methods a-d, potential participants were required to contact the research
pharmacist i.e. the researchers were not provided with contact details for
eligible participants; this approach was chosen to give potential partici-
pants more control in the research process. For all methods, a written par-
ticipant information sheet was provided. Written informed consent was
obtained by the research pharmacist in a face-to-face meeting in a location
of the potential participants' choosing. Access to both general practices and
Māori older adult community groups was facilitated through researcher re-
lationships, established over timeworking inWDHB and over the course of
the research project.
Fig. 1. Process flow for data co

3

2.5. Intervention

2.5.1. Intervention location, content and delivery
Participants, researchers and health professionals involved in the inter-

vention, and communication pathways through the intervention compo-
nents, are shown in Fig. 1.

The research pharmacist, who was Māori and had experience in older
adult medicines optimisation and postgraduate qualifications in Clinical
Pharmacy, delivered the intervention. The intervention consisted of two
parts, which both incorporated various activities consistent with medicines
review interventions:

1. Medicines education session (participant and pharmacist)
This session took place in a location of the participant's choosing. The

participant could invite family/support people to attend. Prior to this ses-
sion the pharmacist had accessed the participant's secondary care health
llection and intervention.
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records (including outpatient clinic letters, referrals, hospital discharge
summaries, inpatient notes, laboratory investigations). This part of the in-
tervention included tasks at the level of MUR (adherence focus with very
little access to clinical records) and MTA (medicines optimisation with re-
view of clinical appropriateness and access to clinical records including lab-
oratory investigations) in the National Pharmacist Services Framework.5

This component included activities such as medicines reconciliation, med-
icines education, goal planning, medicines and laboratory monitoring,
assessing for effectiveness and adverse drug effects (ADEs), and the provi-
sion of medicines resources. A written summary of the discussion, action
points and recommendations to the prescriber, was provided to the partic-
ipant, community pharmacy and general practice. This was compiled and
posted by the research pharmacist after completion of themedicines educa-
tion session. The participant was aware of the information that would be
included.

2. Medicines optimisation session (participant, pharmacist and primary
prescriber)

This session was optional to support participants to have more control
over who was included at various stages of their care. Consent for the med-
icines optimisation session could be given during the initial consent process
or during the medicines education session. If the participant consented to a
medicines optimisation session, a discussion with the pharmacist at the end
of the medicines education session was used to confirm their willingness to
participate further. The participant decision was recorded.

The medicines optimisation session took place at the participant's gen-
eral practice to avoid the need for prescribers to travel. The prescriber
was the participant's normal primary care prescriber. The participant
Table 1
Outcome measures with method for data collection and analysis.

Outcome measure Data collection method (collector) Asse
Too

Recruitment,
assessment
tools, time
resource
evaluation

Recruitment rates Recorded in Excel™ intervention
recruitment rates/method; associated
time; approaches by non-eligible
people (RP)

N/A

Assessment tool feasibility Recorded time taken to administer
assessment tools in Excel™ (RA)

N/A

Reflection on difficulties with
administration in reflective journal
(RA)

N/A

Time resources required to
deliver intervention

Recorded time taken to deliver
intervention in Excel™ (RP)

N/A

Proposed
intervention
outcome
evaluation

Number of medicines Recorded in Excel™ N/A

Medicines knowledge Over the telephone, recorded in
Qualtrics™(RA)

Que

Potentially inappropriate
medicine (PIM) and
potential prescribing
omission (PPO)

Medicines appropriateness assigned
by RA in Excel™

STO
crit

Participant QoL Over the telephone, recorded in
Qualtrics™(RA)

SF-3

Medicine-related
pharmacist
recommendations

Record number in Excel™ (RP) N/A

Recommendation
acceptance rate by
prescriber

Record number and prescriber
acceptance in Excel™ rate (RP)

N/A

Non-pharmacological
pharmacist
recommendations

Record number and prescriber
acceptance rate in Excel™ (RP)

N/A

Abbreviations: PIP (Potentially inappropriate prescribing); QoL (Quality of Life); RA (re
a Questionnaire developed specifically for this feasibility study.2 Questionnaire and s
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could invite family/support people to attend. Pharmacist recommendations
(based on themedicines education session) were discussed and amedicines
management plan was developed and recorded by the prescriber as part of
the participant's clinical records. It was proposed that this session would be
15–30 min long. The patient payment (to the practice) for this visit was
paid from the research budget.
2.6. Study outcomes

Feasibility evaluation focused on two aspects:

1. Research and intervention processes (recruitment, intervention deliv-
ery, and data collection methods).

2. Intervention outcomes (pharmacist recommendations, and prescriber
acceptance rates, appropriateness of medicines and QoL).
Appropriate prescribing was measured using the STOPP/START criteria

which allow identification of potentially inappropriate medicines (PIM; po-
tential harm outweighs therapeutic benefit) and potential prescribing omis-
sions (PPOs; an indicated medicine has not been prescribed) in older
adults.32 The research assistant (HA) completed this assessment using base-
line and post-intervention medicines lists (blinded), medical conditions and
relevant laboratory test results provided by the research pharmacist. The re-
search pharmacist had collected these data as part of the intervention deliv-
ery. All STOPP/START criteriawere applied except A1 (‘any drug prescribed
without an evidence-based clinical indication’) andA2 (‘any drug prescribed
beyond the recommended duration, where treatment duration is well de-
fined’) which were excluded as the research assistant did not have access
to enough information to apply these two criteria. A full list of outcomes
ssment
l

Time point for data collection Analytical
method

Throughout study. RP collected start and finish times for each
recruitment and consent meeting.

Descriptive
statistics

Baseline and 7–14 days post-intervention completion when
tools were administered.
For STOPP/START criteria assessment, the total time taken
was recorded by the RA.

Descriptive
statistics

Baseline and 7–14 days post-intervention completion when
tools were administered.

General
inductive
analysis

Immediately post-intervention delivery. RP collected start
and finish times for each aspect of the intervention (including
non-contact aspects such as pharmacist review of clinical
information).

Descriptive
statistics

Baseline and immediately post-intervention Descriptive
statistics

stionnairea Baseline and 7–14 days post-intervention completion. Descriptive
statistics

PP/START
eria32

Baseline and post-intervention (all assignment of medicines
appropriateness completed post-intervention by RA)

Descriptive
statistics

635 Baseline and 7–14 days post-intervention completion Descriptive
statistics

Medicines education session recommendations recorded
from communication letter; Medicines optimisation
changes/recommendations recorded during and immediately
post session

Descriptive
statistics

Prescriber acceptance of recommendations was recorded
during the medicines optimisation session, based on
recommendations made in the written communication.
Acceptance rates were not documented for those who did not
attend the medicines optimisation session as it could not be
recorded.

Descriptive
statistics

search assistant); RP (research pharmacist); SF-36 (Short Form (36) Health Survey).
coring are provided as supplementary material.



Table 2
Changes in methods between study protocol and current study.

Component Study protocol Current study Reason for change

Eligibility criteria Taking four or more medicines Prescribed or taking four or more
medicines

Allowed for identification of those who were prescribed, but not taking,
medicines.

Recruitment Record related costs Costs not recorded Economic analysis of feasibility was outside scope.
Time point for pharmacist to access
clinical notes

Prior to medicines optimisation
component

Prior to medicines education
component

Participants' expectation was that pharmacists would access their notes
prior to first meeting.

Post intervention follow-up 4 weeks 1–2 weeks Research project timeframes were affected by COVID-19 restrictions.
STOPP/START criteria analysed All criteria Criteria A1 and A2 were

excluded
The data required to apply these criteria could not be collected.
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reported in this paper, including measurement tools, is shown in Table 1.
Reasons for inclusion of particular outcomes and the selected measurement
tools are further detailed in our previously published study protocol.2

The medicines knowledge questionnaire was developed specifically for
this study and was based on a patient information sheet relating to ‘5 ques-
tions to ask about your medications’,33 which has also been adopted by the
NZ Health Quality and Safety Commission as guidance for the key informa-
tion all patients should know about their medicines.34 Construct, content
and face validity were undertaken by the research team and the question-
naire was also reviewed by the research advisory group (Section 2.10 of
this paper).

2.6.1. Criteria for deciding on future testing of the intervention
Progression criteria were not predefined, however, if the intervention

was acceptable to participants, there was agreement that further study
would be undertaken.

2.6.2. Deviations from initial study protocol
Differences between the proposed methods, and the methods that were

employed in this study are shown in Table 2.

2.7. Data collection

Baseline characteristics were self-reported and gathered in a pre-
prepared form in the consent meeting, after consent was gained. Data
were collected by the research pharmacist and an independent research as-
sistant (a Māori intern pharmacist) at baseline, pre-intervention, during
each intervention component, and post-intervention. At the time of con-
sent, participants were given a written profile about the research assistant.
This was done so the participant could learn more about the person they
would be talking to by telephone, in an attempt to increase participant
ease and comfort. The profile included a photo, whakapapa (genealogical
connections), professional experience and that he lived and worked in
WDHB. Table 1 details collection methods, and proposed time points. The
decision to re-assess QoL 7–14 days post-intervention was driven by re-
search timelines and the fact we were evaluating tool and data collection
method feasibility as opposed to measuring changes in QoL, which is un-
likely to change in this short time period with this type of intervention.

2.8. Sample size

The intention was to recruit and deliver the intervention to 30 partici-
pants. This was based on change in QoL scores (standardised mean differ-
ence of 0.39) from previous pharmaceutical care interventions, with a
90% power to detect difference and guidance for appropriate sample sizes
for feasibility studies.2

2.9. Analytical methods

Methods used for data analysis are reported in Table 1. Quantitative
analyses were conducted using IBM SPSS Statistics for Windows, v25.0
(IBMCorp., Armonk, N.Y., USA) and results presented as simple descriptive
statistics. Further statistical analysis was not performed due to the small
sample size. Kaupapa Māori theory was used as basis for interpreting
5

findings in the wider context of health and wellbeing, taking into account
Māori older adults' cultural and social contexts, including current health
inequities.

2.10. Researcher positionality and research oversight

The research team consisted of health professionals and researchers,
three of whom were Māori. Together the team had experience in research
and provision of healthcare relating to health service development, older
adult medicines optimisation, public health, pharmacy practice, Māori
health and health equity. The research was overseen by a Māori advisory
group which supported the intervention and study design, presentation of
results and dissemination plan. The terms of reference for this group, in-
cluding mutual expectations and level of input, were collaboratively devel-
oped and agreed on by members and they were provided a koha (gift
vouchers) for their involvement which reflected their level of knowledge
and expertise.

2.11. Indigenous research capacity

Steps were included to increase Māori research capability and capacity.
The Māori research pharmacist, led this project with the supervision of
those more experienced in research, increasing her skills. She also under-
took formal postgraduate education in kaupapaMāori theory and research.
The employment of a Māori research assistant enabled the research phar-
macist to gain experience in research supervision, as well as supporting
the capacity building of younger Māori researchers. The research assistant
was chosen because of his pharmacy training, Māori whakapapa, and
links to WDHB.

3. Results

3.1. Recruitment

A total of 2 general practices and 18 participants were recruited from
November 2019 to February 2020 (Fig. 2). Two additional general prac-
tices were approached, one of which verbally agreed to participate but
was not formally consented prior to study end date. The other practice de-
clined to participate as practicemanagement felt they did not have any pre-
scribers who would effectively support the intervention, despite being a
practicewith highMāori enrolment. Recruited practices chose to recruit pa-
tients throughmailout to potential participants, rather than supplying writ-
ten information during their consultations or at their practice (alternatively
proposed recruitment method). Eligible participants were identified by
practice staff through the use of reports generated in their patient manage-
ment systems. Practice staff then sent the letters out by post. One general
practice sent out 92 letters from which ten participants were recruited;
the other practice sent 135 letters and two participants were recruited. Let-
ters sent by the latter practice were sent at a time when COVID-19 cases
were first being identified in the community in NZ. Other methods of re-
cruitment used were presentation at Māori older adult community groups
(n = 4) and from contacting those involved in previous related research
(n = 2). Three participants who had been involved in earlier research
and indicated they would like to be approached for participation in the



Fig. 2. Recruitment methods and participant flow.
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current study were not approached (Fig. 2) as the study prematurely ended
(COVID-19-related) prior to this occurring. No participants were recruited
through word-of-mouth; therefore, this has not been included in Fig. 2.
One consented participant was removed prior to the intervention delivery
as they no longer met the eligibility criteria (their medicines had been
stopped recently and she was prescribed and taking only one medicine).
Reason for non-participation from eligible people receivingmail-out invita-
tions could not be captured. There were no requests for entry to the study
by ineligible people. Recruitment was paused in March 2020 due to the
COVID-19 pandemic and NZ ‘lockdown’,36 and the decision was made to
stop recruitment completely in April 2020. All participants consented to
be involved in both intervention components (education and optimisation).
6

3.1.1. Recruited participants
The intervention was completed in 17 consented participants from De-

cember 2019 to March 2020. (Fig. 2). The medicines education session
took place in participants' homes (n = 16) or place of work (n = 1). Data
collection was complete for all participants, and for all outcome measures.
At baseline, participants' mean age was 69.3 years, the majority were fe-
male (n=12) and they took a mean of 7.7 regular medicines (Table 3). Al-
most all participants (n=15) managed their medicines on their own, with
just two participants having the support of a spouse or formal carer to ad-
minister medicines daily. The majority of participants (n=12) used either
compliance packing (i.e. where all regular, oral solid dose medicines to be
taken at a particular time of day are packaged together) or a dosette box to
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support their daily medicine administration. Themajority of participants (n
= 12) obtained their medicines from pharmacies that did not charge them
the government co-payment for medicines. This charge was $5 per item
when the study was undertaken, collected from the patient and then on-
paid to the government by the pharmacy. Where the patients are not
charged, the cost is covered by the pharmacy instead.

Eleven participants took part in the medicines optimisation session
component, with 5 different prescribers (general practitioner (n = 4);
nurse practitioner (n = 1)). Six participants chose not to take part in the
medicines optimisation session with the prescriber as they were happy to
discuss any potential changeswith their prescriber at their next visit. Partic-
ipant flow is shown in Fig. 2. Only three participants had family/support
people attend any part of the intervention, although a number of partici-
pants had family or friends in the house at the same time that themedicines
education session was taking place.
3.2. Feasibility of tools and data collection methods used to measure outcomes

Participants found the QoL tool (SF-36) repetitive and it was perceived
by the research assistant that they felt uncomfortable answering questions
relating to mental health. One question which asked if they felt “full of
pep”, confused participants as to its meaning. In the medicines knowledge
questionnaire, participants were asked to name each medicine they were
taking, and then asked a number of questions about each medicine. The re-
search assistant reported that the questionnaire was generally well under-
stood except for a question relating to whether participants knew ‘how
long the medicines were to be taken for’; this question was often misunder-
stood as being how long had they been taking it for. In some instances, par-
ticipants instructed the research assistant to record the “same as last time”.
For example, if, when asked “what side effects does this medicine have”,
and they responded “I don't know, the doctor hasn't told me”, then this
was the recorded response to that question for all the medicines that the
participant was taking. Participants understood all questions in the accept-
ability survey which was developed specifically for this study. It was easy
for the research assistant to complete, although it did not allow the capture
of other relevant comments that participants made throughout the course
of completing the survey. Acceptability results are reported elsewhere.27
Table 3
Baseline characteristics of participants.

Characteristics N (%)

N (%) 17 (100%)
Mean age 69.3 years (range 58–92)

Gender
Female 12 (71%)
Male 5 (29%)

Ethnicity
Māori 15 (88%)
Māori/ NZ European 2 (12%)

Mean number of medicines taken
Regular 7.7 (range 2–15)
As required 1.5 (range 0–5)

Medicine administration
Self 15 (88%)
Supported by carer/spouse 2 (12%)

Medicine adherence aid
Compliance packaging 7 (41%)
Self-filled dosette box 5 (29%)
None 5 (29%)

Medicine collection method
Pick up from pharmacy 14 (82%)
Delivered by pharmacy 3 (18%)

Dispensing frequency of regular medicines
Weekly 1 (6%)
Monthly 5 (29%)
Every 3 months 11 (65%)

Regular pharmacy waives co-payment
Yes 12 (71%)
No 5 (29%)
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The STOPP/START criteria32 used to assess medicines appropriateness
was found to be relatively simple to administer. This was completed by
the research assistant (with no specialised training in geriatric medicine)
for all participants in five hours total. This process was supported by the re-
search pharmacist who had collated a list of medical conditions and rele-
vant laboratory results from secondary care sources as a part of the
routine pre-work (prior to the medicines education component).

The assessments were administered over the telephone at a time conve-
nient to the research assistant and participant (includingweekends and eve-
nings). There was one participant with some hearing loss, which made
telephone administration more difficult for both parties, however, all the
data were still able to be collected.

The assessment tools were administered by a research assistant with a
Bachelor of Pharmacy degree which was valuable for interpretingmedicine
names (in cases where pronunciation was different to that used by health
professionals) and clarifying participant responses. The research assistant
perceived that there was an expectation from participants that the person
administering the tools would be able to answer questions aboutmedicines.

The time it took to administer the assessment tools (Table 4) and diffi-
culties with administration were noted by the research assistant. Consent,
and the baseline and post-intervention questionnaires, took a mean of
103.7 (70–165) minutes per participant in total. A similar amount of time
(approximately 38 min mean average; up to 55 mins) was required to ad-
minister both baseline and post-intervention assessments, noting that the
post-intervention assessment contained the participant acceptability ques-
tionnaire in addition to the other assessments completed at baseline.

For those involved in the education session alone, the mean pharmacist
time taken to deliver the intervention (including non-participant contact
activities) was 96 min (Table 4). For those who participated in the optimi-
sation session, mean pharmacist time was 166 min, with an additional
mean of 18 min for the prescriber appointment (excluding appointment
wait time). Of the 17 participants, 11 were in contact with the pharmacist
post-intervention for a number of reasons including: clarification of infor-
mation; reporting new potential adverse drug events; requesting advice re-
garding annual influenza vaccinations; updating the pharmacist on
outcomes from intervention; and asking for next steps in the treatment
plan.

3.3. Timeline for research and intervention activities

The timeframes, in which each part of the intervention and associated
research processes would be carried out, were included as part of the
study protocol,2 and are shown in Fig. 1. The actual point in time at
which the various components were completed often fell outside the pro-
posed timeframes (Table 5), suggesting protocol timeframes required fur-
ther consideration to allow for real-world application. The variation was
largely due researchers and participants finding a mutually agreeable
time to undertake the intervention and/or assessments. Thiswas influenced
by annual leave, sickness, hospitalisations, holidays and unplanned/exten-
uating circumstances. On occasion, intervention components were deliv-
ered outside proposed timeframes to better align with other planned
healthcare. For example, the medicines optimisation session for one
Table 4
Time resource for data collection and intervention (results).

Activity Mean time in minutes (range)

Research activity (n = 17)
Consent 26.7 (5–90)
Baseline questionnaires 38.2 (25–55)
Post-intervention questionnaires 38.8 (20–55)

Intervention activity
Review of clinical records by pharmacist (n = 17) 36.8 (15–70)
Medicines education session (n = 17) 52.6 (15–105)
Preparation of written communication (n = 17) 38.4 (14–90)

Medicines optimisation (n = 11)
Appointment with prescriber 18.2 (11–35)
Wait time for appointment 17.7 (0–90)



Table 6
Medicines-related outcomes and quality of life.

Outcome measure Baseline Post-intervention

Medicines-related outcomes Number (range)
Mean number of prescribed medicines
Regular 7.71

(2–15)
7.64 (4–14)

As required 1.53 (0–5) 1.47 (0–3)
Medicines knowledge score (0−100) Mean +/− SD

62% ± 3.8 80% ± 3.5
Number of potentially inappropriate medicines (PIM)
per person

0.29 ±
0.14

0.06 ± 0.06

Number of potential prescribing omissions (PPO) per
person

0.29 ±
0.14

0.06 ± 0.06

Quality of life – SF-3635

Eight domains Mean ± SE
Physical functioning 47.94 ±

5.25
49.71 ± 5.52

Role limitations due to physical health 44.12 ±
5.04

44.12 ± 9.71

Role limitations due to emotional problems 86.27 ±
5.00

84.31 ± 8.14

Energy/fatigue 47.94 ±
4.29

44.71 ± 4.74

Emotional well-being 80.47 ±
2.83

78.12 ± 3.84

Social functioning 63.97 ±
5.76

69.85 ± 5.03

Pain 65.53 ±
6.52

72.79 ± 5.87

General health 50.59 ±
4.33

51.76 ± 5.28

SD = standard deviation; SE = standard error.
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participant was delayed until after they had had a secondary care specialist
appointment as this would directly impact on future medicines and health
management. The availability of a prescriber appointment to undertake
the medicines optimisation component was never cause for changes in in-
tervention timeframes.

3.4. Intervention outcomes

The mean number of medicines did not change post-intervention vs
baseline (Table 6). Medicines knowledge scores could be calculated from
the pre-defined scoring criteria (Supplementary material_1). Mean medi-
cines knowledge scores changed from 62% at baseline to 80% after the in-
tervention although the small sample size did not allow for statistical
significance to be calculated to understand whether this change was due
to the intervention or chance. There was a low rate of prescribing of poten-
tially inappropriate medicines (PIMs) and potentially inappropriate omis-
sions (PPOs) both pre- and post-intervention.

Pharmacist recommendations weremade atmultiple points in the inter-
vention (Table 7). A total of 162 recommendations were made for the 17
participants across the course of the study (mean of 9.5/participant). Rec-
ommendations relating to medicine changes contributed 25.9% (n = 42)
of recommendations. The majority of recommendations occurred during
the medicines education session (n = 93; 57%). Recommendations made
in the written communication to the prescriber (which related to issues
identified during the medicines education sessions) were accepted by the
prescriber in 95% of cases (42/45 recommendations accepted). Prescriber
acceptance rates for ‘recommendations’ made in the medicines optimisa-
tion sessions were not reported as this involved communication between
everyone in the session, hence, it was not necessarily one person's recom-
mendation. Numbers of recommendations made during the optimisation
session have, however, been reported as the prescriber appointment was
made for the specific purpose of this study, and changes would not have oc-
curred otherwise (e.g. during the medicines optimisation session it may
have been identified that there was a skin infection present which needed
treatment with oral antibiotics). The number of pharmacist recommenda-
tions made to the prescriber in the written communication was higher in
those who chose to participate in the medicines optimisation session
(3.36 recommendations per participant; range 2–5) compared to those
who chose not to (1.33 recommendations per participant; range 0–3).
Therewere a number of non-medicine-related recommendations such as re-
ferral to other primary and secondary care services, non-pharmacological
management of chronic conditions, exercise and nutrition advice, and ad-
vice about medical conditions. For those who attended the medicines opti-
misation session (n = 11), there were a total of 24 ‘recommendations’/
changes to treatment plans made during the session which were initiated
for reasons such as changes in acute presentations, observations that re-
quired action (e.g. low blood pressure) or issues raised by the participant
that had not previously been disclosed.

4. Discussion

This study is the first to describe a pharmacist-facilitated medicines re-
view service designed specifically for, and with, Indigenous older adults.
Review of the research and intervention processes identified areas which
could be changed and improved prior to future, larger studies.
Table 5
Proposed versus actual timeline for research activities (results).

Activity Proposed daysa Actual daysa Mean ± SD

Consent (n = 17) Day 0
Baseline data collection (n = 17) 1–7 9.5 ± 9.4
Medicines Education Session (n = 17) 1–7 14.1 ± 17.7
Medicines Optimisation Session (n = 11) 14–21 24.4 ± 11.0
Post-intervention data collection (n= 17) 7–14 15.4 ± 16.0

SD = Standard deviation
a The number of days after the previous research or intervention component.

8

Baseline characteristics of participants were not compared to the rest of
the eligible population at recruited practices as we did not have ethics ap-
proval to undertake this comparison. The proportion of male recruits is
lower than would be anticipated in the population and the number of med-
icines participants prescribed is higher than the general Māori population
of a similar age,37 although this would be expected given that participants
were only eligible if theywere prescribed or taking four or moremedicines.

The recruitment rate through mail-out gave a low yield, however, was
likely affected by the impacts of COVID-19. This method could have been
improved if the letters were individualised, detailing potential benefits to
a particular person in the letter. Recruitment may have been improved
through in-person prescriber referral of potential participants or using ‘ad-
vertising’ in general practices/community pharmacies (another method
proposed in the study protocol). General practices chose the mail-out
method,which allowed administrative staff tomanage this, andwas less re-
source intensive for practitioners. GP referral is the method used in similar
medicines review intervention research inNZ,38 and in the federally funded
Australian Home Medicines Reviews (HMRs)39 for community-dwelling
older adults programme, which hasmany of the same components as the in-
tervention in the current study. If GP referral is used for recruitment in the
future, this will have cost and resource implications which will need to be
included in the research budget. The HMR service also allows for GPs to
be remunerated reviewing pharmacist recommendations,39 something
which was not allowed for in this study. Using GP referral recruitment
methods may have increased participants' confidence in the service as
their health professional would have been seen to be directly supporting
it, and could be employed in future research.

Recruitment was closed early with just over half the intended partici-
pant numbers due to COVID -19. This decision was made as the participant
population included people at most risk of COVID-19 infection and related
adverse outcomes40; it was unclear how long social restrictions would be in
place; interim review indicated that findings (even from the smaller study
population) supported further development and action.

QoL is included in a Core Outcome Set that has been recently developed
for trials aimed at improving polypharmacy appropriateness in older adults
in primary care, however, there is no current consensus on the best way to



Table 7
Recommendations made during the different intervention components.

Recommendation type Intervention component

Pharmacist
education
session (n = 17)

Written communication
to
prescriber (n = 17)

Medicines
Optimisation
Session (n = 11)

Number of
recommendations

Number of
recommendations

Number of
recommendations

Medicine changes
Stop medicine (e.g. amlodipine stopped because of low blood pressure) 1 10 2
Start medicine (e.g. start Ovestin cream to prevent recurrent urinary tract infections) 6 4 4
Reduce dose (e.g. reduce glipizide dose because of low HbA1c) 5
Increase dose (e.g. increase dose of insulin because of high HbA1c) 1
Rationalisation (e.g. Change simvastatin to atorvastatin to allow for once daily administration to medicines
in the morning)

1 2 1

Timing change (e.g. change night time frusemide to midday to reduce nocturesis) 3 2
Pharmacist education
Medication carda provided 16
Medication carda updated 1

Correct device technique 6 2
Provide dosette box 4
New blood glucose machine 1
Vaccination advice 4
Medicines education 17 5

Well-being support
Information about medical conditions 17
Additional education resources 2
Advice about fixing a medical device 1
Dietary advice 2
Non-pharmacological management of chronic conditions 3
Strengthening exercise advice 2
Fluid balance advice 2

Medicines supply or funding issue
Organise supply of repeat medicines or new prescription for medicines 4 6

Monitoring
Laboratory investigation 5 1
Lying and standing blood pressures 7

Referral to another health service
Specialist services 4 1
Orthotics referral 2
Community physiotherapist 1
Mental health services 2
Pharmacist liaison with secondary care 1
Home phlebotomist 1

Total number per intervention component 93 45 24
Total number 162

a Medication card = A card listing participant's medicines with dose/frequency instructions, indication, potential adverse effects.
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measure this.20 We used the SF-36 (comprising 36 questions) to measure
QoL as it had been previously employed in pharmacy services research,38

and validated in older adults and over the telephone.41,42 Our participants
found the questions repetitive, and some questions caused discomfort
(mental health questions) and confusion, which may affect results. There
is the potential to change the QoL tool to the SF-12,43 a shortened version
that takes approximately 20% of the time to answer and is well-validated
against SF-36 scores in older adults.44 The EQ-5D QoL tool45 could be con-
sidered as an alternative, although recent research investigating a similar
medicines review intervention as in our current study showed QoL scores
improved when measured using SF-36 but not when using EQ-5D.46

The medicines knowledge tool, developed specifically for this study,
was relatively easy to administer and analyse, and may be of use to other
investigators seeking to use medicines knowledge as an outcome measure.
Use in larger studies would allow for further validation of this tool. The
STOPP/START criteria are widely used to assessmedicines appropriateness
in older adults and in this study, we found these criteriawere relatively easy
to apply. Previous studies have reported difficulties with applying these
criteria.47 These difficulties are reduced when those applying the criteria
have access to full clinical information and a clinician-led individual review
is included,47 aswas the case in our study. Previous research has shown that
Māori older adults have lower rates of potentially inappropriate prescribing
than non-Māori,48,49 but that inappropriate prescribing may be more
strongly associated with adverse outcomes for Māori.50,51 Given that the
9

criteria used to measure medicines appropriateness still require validation
in Māori older adults, the lack of current evidence in this area, and the rel-
ative easewithwhich theywere administered in this study, it would be ben-
eficial to include medicines appropriateness as an outcome measure in
future research in this area. The limitation of the acceptability survey was
that it was reasonably structured and only allowed for limited participant
‘commentary’ to be recorded.

For participants with hearing impairment, telephone assessments were
able to be completed, however, it was perceived by the research assistant
that there were further difficulties. In future research, methods could be ac-
tively employed to overcome this (e.g. simplified questions, modification of
speech rate and tone).52 Additionalmethods of data collection could also be
considered including in-person completion with a research assistant or
web-based questionnaire tools. Online tools could increase the speed and
ease of completion, reducing research costs and improving participant
experience.53

Communicating medicines information to patients is one of a pharma-
cist's core roles.5 The intervention appears to have the potential to improve
medicines knowledge, which may be associated with reduced healthcare
service dependency and costs.54 The majority of pharmacist recommenda-
tions were made and actioned in the education session, suggesting that
there is value in continuing to separate themedicines education and optimi-
sation components, better utilising clinician resources. Recommendations
that required prescriber action were accepted in the vast majority of cases
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in our study. Although no controls were put in place to determine whether
changesweremade because of pharmacist recommendations, as opposed to
independent decisions by the prescriber, in most cases pharmacist recom-
mendations related to long-standing issues which had not been actioned
in previous appointments. The prescriber acceptance rate of 95% is higher
than those found in similar studies (72–90%).55 It is known that recommen-
dation rates appear to be higher in interventions where pharmacists have
access to clinical information, as in the current study.55 Another possible ex-
planation for this higher acceptance is that the education component fo-
cused on a two-way exchange of information between the pharmacist and
participant. Patient-practitioner partnership with Māori is seen as a right,
as well as essential for health equity.14,24 Recommendations that are devel-
oped in partnership may be more appropriate as they take into account
patient-led health goals, and hence may be more likely to be actioned by
prescribers. This partnership may also increase participant engagement
and undertaking of recommendations as they have been involved in the
planning, and potential benefits of action have been explored together.56

Given the high recommendation acceptance rate by prescribers, it may be
appropriate for some recommendations (such as referral to community
physiotherapy), which currently require prescriber input in NZ, to be
actioned directly by appropriately trained pharmacists, and may support
more efficient access pathways. Further work in this area should be
considered.

The medicines optimisation session was optional. The intention of this
was to increase participant control in the research. In reality, for those
who did not undertake themedicines optimisation, it was thought unneces-
sary as the participants felt comfortable discussing any issues identified
with the prescriber themselves. The number of pharmacist recommenda-
tions made to the prescriber in the written communication were lower for
those who did not participate in the medicines optimisation session. Also,
less pharmacist contact time was required in the medicines education ses-
sion for those that did not attend the optimisation session compared to
those who did. This suggests that when the pharmacist spends more time
with a person, trust is developed, with increased willingness to share infor-
mation and more issues are identified. Partnership between the participant
and pharmacist was key to this intervention.26 Developing deeper connec-
tions through getting to know each other (whakawhanaungatanga) sup-
ports the development of partnership, and has been identified in both
Māori and Indigenous health development,57–60 as something that requires
more time to be spent with people, increases the sharing of health issues,
and is crucial to the success of interventions and services. Relationship de-
velopment is supported in HMR model,39 through the use of community
pharmacists to deliver the intervention. However, these pharmacists do
not have specialist knowledge of geriatric medicine, a factor that has
been shown to be important to improving outcomes in the past.61 Those
who chose not to attend the optimisation session may have had less need
for the intervention or pharmacist support in prescriber discussions and po-
tentially, less complex health needs, although this phenomenon has largely
been unstudied in the literature due to difficulties with defining
‘complexity’.62

When both the education and optimisation components were under-
taken, just under three hours of pharmacist time was required, on average,
for each participant. This is similar to the time taken in HMRs62which have
many of the same components as the intervention in the current study, and
which are federally funded.39 This study also showed that pharmacists who
were more experienced, performedmoremedicines reviews than those less
experienced, and that those who performed more reviews required less
time to complete a review.62 Some studies report shorter pharmacist time
inputs; however, these interventions have had a narrow focus, e.g.
reviewing one type of medicine only,63 or are not reflective of our compre-
hensive, holistic approach which includes the patient in all the
discussions.64 Reporting the pharmacist time input for the intervention de-
livery is important for future service development, which includes the need
to access appropriate resources and remunerate for pharmacist services.
This is particularly relevant in the NZ context where there is policy to sup-
port wider use of this type of service.11,12
10
Designing the intervention with a mandatory optimisation session may
have risked reduced uptake and less perceived benefit relative to the time
input by all concerned. The need for a flexible approach was also clear in
the variation of length of time both between aspects in the intervention
and research process, and in the length of time spent on each activity.
Each participant had different needs and a variety of other commitments.
This reflects real-world healthcare interactions and is likely to be reflective
of the nature of this population and intervention, requiring changes to the
study protocol rather than the intervention itself. In a larger study, with in-
creased researcher resource, the researchermay havemoreflexibility to un-
dertake the baseline and post-intervention follow-up, compared to this
study where the researcher was working around other full-time work. The
flexible approach allowed tailoring to these individual requirements, as
well as alignmentwith other aspects of health service delivery to best utilise
health resources. These findings highlight the need to have a pragmatic ap-
proach to research design that reflects real-life service delivery.

4.1. Strengths and limitations

A strength of this study is the in-depth analysis of both the intervention
and research processes, allowing for our group, and other researchers in
this area, to build and improve on the intervention. Low participant num-
bers have, however, very likely affected the ability to demonstrate the sta-
tistical significance of results (though acknowledging that this is not the
function of a feasibility study). As this was a feasibility study which
aimed for a low number of participants (a target of 30 participants in the
study protocol) we did not attempt to recruit a study sample representative
of community-dwelling older Māori, nor have claims been made that the
study findings can be generalised to this entire population.

Medicines knowledge was only tested once (and at a relatively early
time-point) post-intervention and we cannot say whether any effect
would have persisted. Medicines review studies often report the identifica-
tion of drug-related problems as an outcome, and classify according to
problem type.65,66 This was not done in the current study due to low recom-
mendation numbers, however, it may be beneficial to add this in future,
larger studies. The pharmacist delivering the intervention was also in-
volved in some analysis, such as categorising the pharmacist recommenda-
tions and identifying which recommendations were accepted, which could
have introduced researcher bias. This approach was taken because of the
limited availability of both pharmacists and researchers with relevant ex-
pertise in this area of study. This approach also (intentionally) supported
some research processes (e.g. increasing familiarity of potential partici-
pants with the pharmacist delivering the intervention; reduced ‘research
burden’ on prescribers whom otherwise would have had to complete docu-
mentation relating to acceptance rates). The independent research assistant
was employed to undertake tasks to reduce the risk of potential research
pharmacist bias as much as possible.

4.2. Dissemination and future direction

The findings from this study, including suggested refinements to inter-
vention and study design, will be disseminated to various groups and stake-
holders within WDHB and nationally including Māori communities, Māori
older adult groups, health practitioners, DHB funders and planners, general
practices, and pharmacy and primary care sector groups. The intention is to
undertake a larger study, likely a pragmatic, randomised controlled trial,67

once an assessment undertaken to assess the ‘readiness’ of progressing to
this next step.68

5. Conclusion

The pharmacist-facilitatedmedicines review intervention developed for
(and with) community-dwelling Māori older adults, which included
participant-led discussions relating to goals of care, led to the identification
of medicine and non-medicine related recommendations. The comprehen-
sive reporting of research and intervention processes allows for
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intervention refinement and can be utilised for further studies relating to
pharmacist services in primary care.
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