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Abstract

Background: To optimize positive outcomes, the design of new pharmacy services should consider the
preferences of consumers with chronic condition(s) and their carers.

Objectives: (i) To evaluate the relative importance of community pharmacy service characteristics, from the
perspective of consumers with chronic condition(s) and carers; (ii) To compare consumer and carer
preferences to health professional beliefs about ideal service characteristics for consumers.

Method: A discrete choice experiment was completed by consumers with chronic condition(s) and/or carers
(n = 602) and health professionals (7 = 297), recruited from four regions in Australia. Participants were
each randomized to one survey version containing four (from a total 72) different choices between two
new pharmacy services. Consumer and carer participants were also given an ‘opt out’ alternative of current
service. Each service was described using six attributes related to pharmacy service characteristics:
continued medicines supply, continuity and coordinated care, location, medication management, education
and information, and cost.

Results: Consumers and carers placed highest priority on continued medicines supply by a pharmacist
for regular and symptom flare up medicines (100 priority points), a pharmacy located within a
‘one-stop” health center (61 points) and home delivery of medicines (52 points). Although contin-
ued medicines supply was most important for consumers and carers, pharmacy location was
perceived by health professionals to be the most important characteristic for consumers. Participants
were less inclined to choose new services if their current pharmacy offered high quality services
that were person-centered, easy to access and responsive to their needs. Younger, more highly educated
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and employed participants, and those with established condition(s) were more likely to choose new

services.

Conclusions: Person-centered care is a fundamental tenet for pharmacy services. The provision of
continued medicines supply (e.g. through pharmacist prescribing), convenient and coordinated care
delivered through a one stop health centre, and home delivery of medicines, should be prioritized when
planning pharmacy services to best assist consumers to manage chronic conditions.

© 2014 Elsevier Inc. All rights reserved.

Keywords: Consumer preferences; Chronic disease; Community pharmacy services; Person-centered care; Pharmaceu-

tical economics; Discrete choice experiment

Background

The role of the pharmacist and community
pharmacy has evolved from being principally
centered on medicines supply to include a broader
focus on medicines management, adherence sup-
port and promoting the judicious, appropriate,
safe and efficacious use of medicines in the
community.’” Pharmacists are amongst the most
frequently visited, available and trusted health
professionals in the community setting.” ® The
accessibility of pharmacy for most consumers re-
inforces its potential to promote general commu-
nity health, but also self-management and
optimal use of medicines by those with chronic
conditions.

Pharmacy services other than dispensing have
been reported to be beneficial in some settings to
assist the management of selected chronic condi-
tion(s), leading to improved clinical outcomes,
quality of life (QoL) and reduced health care
utilization.” '° Services that a pharmacist could
potentially offer to help consumers and their
carers effectively manage chronic conditions
include medication reviews, education and infor-
mation, safety monitoring through reporting
adverse drug reactions or interactions or both,
supporting compliance through dose administra-
tion aids, and liaising with a person’s General
Practitioner (GP) and other health providers as
part of a care plan.'' Perhaps more contentiously,
in selected countries, pharmacists can also pre-
scribe in a range of models across varying scopes
of practice.!**

Despite the potential benefits of pharmacy-led
services, there is little evidence available from the
consumer perspective about the acceptability or
preferred design of new or innovative pharmacy
services. The few studies that have examined
consumer preferences have reported some support
for extended pharmacy roles, such as prescribing
in England and Scotland, where pharmacist

prescribing is now comparatively well estab-
lished.'*'® One Australian study reported support
for the delivery of specialized asthma services
through community pharmacy.'’

In other areas, it is now recognized that to
provide optimal benefit for consumers and carers
and be responsive to their needs, the design of new
services should consider the preferences of con-
sumers. Indeed, the benefits of considering con-
sumer preferences in health care reform and
service design have been widely recognized.'® *°
Consumers bring a unique perspective, which
can promote the relevance, responsiveness, quality
and safety of health service delivery. Furthermore,
if consumers are engaged in the development of
services, it is more likely that they will access these
services, form partnerships around their care, and
adhere to recommended management plans, ulti-
mately leading to improved health outcomes.”
This is particularly important for populations
with unique needs, such as young people who
experience barriers to health care access and un-
met health needs that youth-friendly pharmacy
services could address.”””® There is a clear need
for a greater understanding of preferred pharmacy
services from the consumer perspective, to harness
the opportunity for pharmacy to develop innova-
tive health and medicines services to benefit the
community.

This study is part of a wider project focused on
consumers’ perceptions of chronic conditions,
treatment burden, and the engagement of com-
munity pharmacy in chronic condition manage-
ment. The primary aim of this sub-study was to
examine the relative importance of different phar-
macy service characteristics for consumers with
chronic condition(s) and carers of people with
these condition(s), and the trade-offs that are
made when choosing between pharmacy services.
A secondary aim was to investigate the similarities
and differences between consumer and carer
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preferences, and the perceptions of health pro-
fessionals about consumer preferences. Given
that health professional perceptions are likely to
affect the design and delivery of services, agree-
ment between these parties is critical. Several
studies have investigated pharmacist preferences
for an extended role,””* but none have directly
compared the preferences of consumers and per-
ceptions of health professionals for the preferred
characteristics of pharmacy services.

Methods

A discrete choice experiment (DCE) was em-
ployed to elicit preferences for pharmacy services.
The DCE is a choice-based preference elicitation
method, with a theoretical foundation in Random
Utility Theory and Lancaster’s Theory of Value.”®
%8 It is an established method for assessing prefer-
ences for health care and the trade-offs participants
are willing to make between different desirable
characteristics of a health care service, including
in contexts related to the management of chronic
conditions.””*° The method has been applied previ-
ously to elicit preferences related to pharmacy and
medicines use,'* including measuring consumer
preferences for self-care or professional advice for
minor illness,*’ and examining the strength of pref-
erence of community pharmacists for existing and
potential new roles.!”-*

DCEs typically involve a questionnaire con-
taining a series of choices between two or more
alternative products or services. Each alternative
product or service is composed of different char-
acteristics or “atfributes,” and in turn each
attribute can take on several layers (referred to
as “levels™). The levels of the attributes for each
alternative are varied systematically across choices
and for each choice set, participants select the
alternative they prefer. The relative importance of
improvements in the attributes and the trade-offs
individuals make when choosing one alternative
over another are estimated through analysis of the
choice data.

Identification and selection of attributes and levels

In the DCE, each participant was asked to
consider four hypothetical choice sets and each
choice set was composed of two different new
pharmacy services. The attributes and levels
used to describe each new service were developed
based on extensive qualitative research involving
97 interviews with consumers and carers,’” >

followed by 26 focus groups with consumers,
carers and health professionals, during which the
nominal group technique was used to rank prior-
ities for pharmacy service delivery.””*® Findings
of these formative studies suggested six over-
arching themes were highly and consistently prior-
itized by participants, and were potentially
meaningful to a community pharmacy service
model. These themes were developed into six
related pharmacy service characteristics or “attri-
butes,” each described by between two and four
levels. The attributes used to describe the hypo-
thetical new services represented the extent to
which a pharmacist could provide continned med-
icines supply (e.g. through repeat prescribing);
whether pharmacy staff could direct individuals
for advice from other service or other services
were provided at the pharmacy; where the phar-
macy was located; how medicines could be
collected; how a pharmacist could be accessed
for review of advice; and an indicative average
out of pocket cost for the service per month (in
addition to the cost of medicines). The themes
and final selected attributes and levels are pro-
vided in Table 1.

Statistical design

The attributes and levels in Table 1 in combi-
nation describe a full factorial design of 648 (i.e.
4*(3°4)*2) different pharmacy services, in 209,628
different pairs.”” Experimental design theory was
used to select a manageable number of pairs to
present to participants, whilst maximizing the effi-
ciency (i.e. precision) of the preference estimates
elicited from the choices.””*” The level for each
attribute was varied across alternative services ac-
cording to a main effects fractional factorial
experimental design, estimated using NGENE
software using the Street and Burgess design
approach.”®*° This ensured optimal statistical po-
wer for the design, whilst maintaining orthogo-
nality in the variation of attribute levels, such
that the main effects for the attribute levels could
be independently estimated in the model.

The design identified 72 choice sets, with each
set presenting a choice between two alternative
pharmacy services. To ensure the number of
choices faced by each participant was manage-
able, these were divided into 18 blocks of four
choice sets, with participants randomized to one
of the 18 blocks. An indicative choice set for
consumers and carers is shown in Fig. 1. To in-
crease realism, consumer and carer participants
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Table 1
Attributes and levels, with cross reference to overarching theme
Theme Attribute How this is described in the DCE choice (i.e. levels)*

Innovation (i.e. pharmacist Continued medicines Pharmacist, but only for regular medicines, and for medicines
prescribing) supply you've used periodically for symptom flare ups, with an annual
review by the doctor

Pharmacist, but only for regular medicines, with an annual review
by the doctor

Doctor for all medicines

Pharmacy staff available to speak with you and direct you to other
health services, which you can then access yourself (e.g. dieticians)

You can get advice from other health providers who are employed
in the pharmacy (e.g. dieticians)

Pharmacy location =~ Pharmacy that is located near to your home or work but away from
other health services

Pharmacy that is located near to your GP practice only

Pharmacy that is located in a one stop health centre with all clinics
and services, including your GP

Face to face pick up at pharmacy

Face to face pick up at pharmacy and you can collect your medicines
without going into the pharmacy if required (e.g. drive thru)

Face to face pick up at pharmacy and you can request home delivery

The pharmacist is in the dispensary and you can ask to speak to them

The pharmacist is available in the pharmacy without you needing
to ask

The pharmacist is available in the pharmacy without you needing
to ask and you can speak to the pharmacist by phone, email, or
internet

The pharmacist is available in the pharmacy without you needing
to ask and you can make an appointment for the pharmacist to
visit you at home

$0 per month

$10 per month

$20 per month

Continuity and coordinated Manage ongoing
care (i.e. referral and condition
integration)

Access to pharmacy

Medication management Getting your

medicines

Medicines review
or advice

Consumer education and
information

Affordability (i.e. cost of Average cost per
service, additional to cost ~ month
of medicines)

# Wording shown is for consumer and carer survey; attributes and levels were the same for health professionals, but

wording was amended to ask what service they thought their consumers would prefer.

were given a second level “opt out” option for
each choice set; they were asked to indicate
whether they would take their preferred new ser-
vice (i.e. service A or B), or would in reality
continue to use their current pharmacy service.
This question was not relevant for health profes-
sionals, who were only asked to respond accord-
ing to the new pharmacy service they thought
consumers would prefer. Consumer and carer par-
ticipants who opted out of a new service on one or
more occasions were invited to explain their rea-
sons for doing so.

In addition to the choice sets, participants
were asked questions related to their (i) socio-
demographic characteristics, (i) use of primary
health care services and medicines, (iii) health
status (including generic health-related QoL as-
sessed using the EQ-5D-3L),° (iv) treatment
burden (consumers and carers only), using an

instrument developed by Tran and colleagues,”’
and (iii) professional role (health professionals
only). The results related to treatment burden
and QoL will be presented elsewhere.

Study participants and data collection

Ethical approval for the study was provided by
a University and a Health Service Human
Research Ethics Committee (PHM/12/11/HREC;
HREC/13/QPAH/605). The DCE was adminis-
tered to two samples; (i) a sample of adults with
one or more chronic conditions(s) and/or adult
unpaid carers of people with chronic condition(s);
and (ii) a sample of health professionals (including
pharmacists, doctors, nurses and allied health
practitioners) who would commonly encounter
people with chronic conditions in the community.
A sample size of 600 consumers and carers and
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‘Which new pharmacy service would you prefer to help you to manage your ongoing health condition and/or the
condition of the person you care for? (Please select whether you would prefer Service A or Service B)

Services offered at the
pharmacy Service A Service B
Wi Pharmacist, but only for regular
prescri)l;fiuunm:l:dui::ifezo;u Doctor for all medicines medicines, and for medicines you've
i'to 20t Y used periodically for symptom flare-
8 ups, with an annual review by doctor
Pharmacy staff available to speak . 1
Help to manage ongoing health with you and direct you to other ol ean getadvics from .h“m’
&5 i s providers who are employed in the
condition(s) health services, which you can then (e.. dicticians)
access yourself (e.g. dieticians) P Y8
. i Pharmacy that is located near to your
Pharmacy location Y éh;t is} ice onlm oyour |~ ome or work but away from other
practice only health services
Face to face pick up at pharmacy and
. .. . you can collect your medicines
Getting your medicines Face to face pick up at pharmacy without going into the pt i
required (e.g. drive thru)
The pharmacist is available in the The pharmacist is available in the
Medici < ¢ pharmacy without you needing to ask | pharmacy without you needing to ask
Sines roview e advice and you can make an appointment for | and you can speak to the pharmacist
the pharmacist to visit you at home by phone, email or internet
Average cost per month $10 per month $20 per month
Choice Set One:
(]
If these were the only two g Servi
pharmacy services available to & & Kok
you, which service would you
prefer to nse?
Choice Set One: O I would choose my preferred new pharmacy service
W aniil yenickuonemuy O I would stay with my usual pharmacy service
preferred service described
above or your usual pharmacy
service?

Fig. 1. Indicative choice set (consumer and carer participants).

250 health professionals was targeted based on
representation of the adult population with
chronic conditions in Anustralia and the antici-
pated precision of estimates from the DCE
analysis. For a population of approximately 17
million adults, with an estimated 75% of all
Australians or 85% of those aged 15 years or
over reporting one or more chronic condition(s),*”
a completed sample of 600 has a margin of error
of 4%.% There is no consensus on appropriate
sample sizes for DCE tasks to give precise esti-
mates, and sample sizes are based on rules of
thumb.****> One commonly applied rule of thumb
suggests that for the proposed DCE design, a min-
imum sample size of 250 is required.”* The tar-
geted consumer and carer sample size of 600
substantially exceeds that used for the majority
of DCEs in health care,” and would be expected

to support the greater number of analyses to
explore associations between preference and
participant characteristics of interest.*
Participants were recrnited from four regions
in Australia chosen for their socioeconomic, cul-
tural and geographic diversity; Logan Beandesert
and the Mount Isa and North West region
(Queensland), Northern Rivers (New South
Wales) and the greater Perth area (Western
Australia). Consumers and carers residing in these
areas were invited to participate if they had one or
more ongoing medical condition(s) and/or
perceived themselves to be a carer of someone
with one or more ongoing medical condition(s).
Recruitment occurred via local newspaper adver-
tisements, flyers placed in and distributed by
pharmacies, medical centers, other health clinics,
community centers and via consumer health
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organizations in these regions. To ensure coverage
of participants who were not accessing health
services, recruitment also occurred through face-
to-face contact distribution of flyers outside
supermarkets and at markets. To ensure diversity,
Aboriginal and Torres Strait Islander peoples and
individuals from culturally and linguistically
diverse backgrounds were targeted through com-
munity groups, health centers and non-
government organizations. Health professionals
were invited to participate if they resided or
worked in one of the four areas, and perceived
themselves to have a role that focused on
providing health services to people with chronic
condition(s) in the community.

A total of 849 consumers and carers and 412
health professionals expressed an interest and were
invited to participate in the DCE survey. The DCE
was predominantly administered as a computer-
assisted telephone interview (CATI) by a third
party research company on behalf of the research
team. A CATI survey approach was chosen in an
attempt to maximize both the rate and complete-
ness of response, as compared to alternative
approaches, such as mail or internet based admin-
istration.”’” Surveys and study materials were
mailed to participants, who were then contacted
one to two weeks later and invited to participate
in a telephone interview. To maximize the diversity
of the sample and ensure everyone who wanted to
participate was able to do so, a minority of inter-
views were also conducted face-to-face by the
research team. Face-to-face delivery was used
particularly for groups that might be considered
difficult to reach via the telephone or who
preferred face-to-face interview, including cultur-
ally and linguistically diverse consumer and carer
participants, health professionals and those identi-
fying with an Aboriginal or Torres Strait Islander
background. Although the approach was flexible
and accommodated participant requirements, sur-
veys were always completed individually. Each
participant was provided a gift voucher to
compensate for their time (i.e. AU$50 for con-
sumer and carer participants and AU$30 for
health professionals, as their survey was shorter).

The DCE instrument was piloted extensively,
initially face-to-face in a convenience sample of
adults (including consumer, carer and health
professional participants). The instrument was
refined, and then further piloted in 36 adults
with chronic condition(s) via CATI, before the
main data collection was undertaken between
October 2013 and January 2014.

Data analysis

Data were analyzed using regression analysis,
in which the discrete choice formed the dependent
variable, and the attribute levels presented for
each alternative were specified as independent
variables to explain choice. The analysis for con-
sumer and carer data was based on the choice
between a new service or their current service (A,
B or current). In addition, gualitative reasons
given for opting out of a new service were
analyzed thematically. The analysis of health
professional data was based on the choice ques-
tion allowing participants to indicate which new
service (A or B) they considered their consumers
would prefer.

The choice data were analyzed in NLogit
statistical software using mixed logit models
(MXL).* The MXL model is a generalized ana-
lytic approach that allows for potential correla-
tion in the multiple choice responses provided by
any one individual as well as across alternatives
in the choice set, and also models preference het-
erogeneity by allowing preferences estimated by
the model to vary across the individuals in the
sample.””*” For each attribute level, the model
estimated a mean (i.e. average) preference weight
for the sample, indicating its relative importance.
Participant characteristics were entered into the
model to explain the variation in preference
around the sample mean (i.e. preference
heterogeneity).

Model specification

The utility functions for the new pharmacy
services (A and B) were specified as a linear
additive function of the main effects for each
attribute level. For the consumer and carer model,
the utility function for the current service was
specified to include an alternative specific con-
stant. All attribute levels were initially specified
nsing effects coding.”® Preliminary analyses sug-
gested that the levels of the cost attribute ex-
hibited linear effects; therefore, the cost attribute
was coded continuously. The MXL model was
initially specified with all attribute level effects
assumed to be random and following a normal
distribution.”” Attribute levels for which the stan-
dard deviation was not significant (p < 0.2, cho-
sen as a cautious level given this provided the
foundation for the next analytic step), suggesting
no substantial preference heterogeneity for that
attribute level, were then specified to be fixed
and the model was re-estimated. All preliminary
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models were estimated using 25 Halton draws; the
final model was then estimated nsing 1000 Halton
draws.®

Modeling preference heterogeneity

Participant characteristics (Tables 2 and 3)
were entered into the MXL model, to investigate
the extent to which they explained any preference
heterogeneity. All participant characteristics
were specified as effects coded variables. There
was a small proportion (<3%) of missing data

for some characteristics; missing data were coded
as zero. This approach assumes the sample
mean parameter estimate for a participant with
missing data, allowing the retention of all choice
observations in the model. A backward step
regression approach was used, whereby all char-
acteristics were entered in the model, and charac-
teristics were then systematically removed with
the least significant in explaining heterogeneity
for any attribute level being removed first. The
stepped process retained only those participant

Table 2
Characteristics of consumer and carer participants
Characteristic Level Total*
(n = 602)
n %
Consumer carer status Consumer only 442 734
Carer only 21 35
Both consumer and carer 139 931
Unpaid carer Has an unpaid carer 137 231
Region Logan Beaudesert 236 392
Mt Isa & North West 42 7.0
Northern Rivers 191 313
Greater Perth 133 21
Gender Female 422 701
Age (years) <25 22 2%
26-40 81 13.5
41-65 295 492
>66 202 336
Cultural background Australian (non-indigenous) 368  61.2
Aboriginal or Torres Strait Islander 54 9.0
Other (inc. Culturally and linguistically diverse) 179 2938
Main language spoken at home English 579 96.2
Marital status Has a partner (married or defacto) 322 535
Education Highest educational attainment primary or secondary school 251 417
Employment status Employed (part time, full time, casual) 163 27.1
Household income (AU$) <$50k per annum 363 60.5
>$50,000 per annum 180  30.0
Prefer not to say 57 0.5
Community pharmacy loyalty Usually visits one community pharmacy most of the time 414 689
Community pharmacy frequency Visit community pharmacy fortnightly or more often 335 563
GP visit frequency Visit GP monthly or more often 316 551
QoL (EQ-5D-3L)" Higher QoL (>0.65) 345 574
Treatment burden® Higher treatment burden (>60/150) 247 420
Recent diagnosis Consumer with one or more recently diagnosed (<6 months) 37 6.6
chronic condition(s)
Medicines use — number Consumer taking >7 different medicines (including 247 412
prescription medicines, OTC and vitamins) per day
Medicines frequency — times per day ~ Consumer taking medicines >3 different times per day 234 393

QoL, quality of life; WA, Western Australia.

* Age, cultural background, educational qualification, GP frequency, household income, medicines use (number and
frequency per day), pharmacy loyalty, QoL, recent diagnosis, treatment burden, and unpaid carer had small proportions
of missing/incomplete data. Percentages are based on actual number of individual responses.

® BQ-5D-3L utility weights assigned using the Australian tariff.*"

© Treatment burden assessed using an adapted scale published by Tran et al.*’
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Table 3

Characteristics of health professional/health worker participants

Characteristic Level Total® (n = 297)
n %
Health professional/worker role Pharmacist 89 30.0
Doctor (GP or specialist) 40 13.5
Nurse 60 20.2
Other, including allied health and health worker 108 36.4
Region Logan Beaudesert 168 56.6
Mt Isa & North West 20 6.7
Northern Rivers 51 17.2
Greater Perth 58 19.5
Gender Female 230 77.4
Age (years) %25 28 95
2640 116 383
41-65 147 49.8
=66 4 1.4
Cultural background Australian (non-indigenous) 172 57.9
Aboriginal or Torres Strait Islander 10 3.4
Other (inc. Culturally and linguistically diverse) 115 38.7
Main language spoken at home English 260 87.8
Employment sector Hospital 32 11.0
General practice 48 16.6
Primary care 45 155
Community/home-based care 129 44.5
Other” 36 12.4
Industry sector Private 121 41.7
Public or not for profit 162 55.9
Other 7 24
Time in profession <5 years 83 28.9
=5 years 204 71.1
Consumer carer status Consumer only 46 15.6
Carer only 55 18.6
Both consumer and carer 19 6.4
Neither consumer nor carer 175 59.3

# Age, consumer and carer status, language spoken at home, sector of employment and time in profession, had small
proportions of incomplete and/or missing data. Percentages are based on actual number of individual responses.
® Other includes research, mental health, education and training.

characteristics that were significant in explaining
heterogeneity for one or more attribute levels at
the significance level of p < 0.2, p < 0.1,
p < 0.05 in turn. Only those characteristics
that significantly explained preference heteroge-
neity at the 5% level were retained in the final
regression model (p < 0.05).

Comparison between consumer and carer priorities
and health professional perceptions of consumer
priorities

The size of the coefficients in the preference
models indicates the relative importance of
different pharmacy services. The model coeffi-
cients were weighted such that the most preferred
service improvement for each model was given

100 points, and the other improvements were
given a lesser number of points in proportion to
their relative importance for that sample. For
each model, this was achieved for effects coded
attributes by: (i) selecting the attribute for which
there was the greatest statistically significant mar-
ginal utility associated with an improvement be-
tween any two levels (k); (ii) estimating the
marginal utility for a gain from the least preferred
level (R) to the most preferred level (L) (i.e. the
difference in coefficients for these levels); (iii) as-
signing 100 peints to this marginal utility gain;
(iv) estimating points (Points Ky) for a gain be-
tween levels for each of the other attributes
(K #k) as a relative proportion of 100 points ac-
cording to Equation (1):
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(Coefficient K; — Coefficient Kz)
Coefficient k; — Coefficient kg

%100 [ForallK K]

Points Kz =

1)

For the cost attribute, points were assigned for
the marginal effect associated with a $1 cost
reduction per month by using the coefficient for
cost as the numerator in Equation (1).

Results
Participant characteristics

The DCE survey was completed by 602 con-
sumer and carer participants (70.9% response
rate) and 297 health professional participants
(72.1% response rate). Data about the source of
recruitment was available for 89% (536/602)
consumers and carers who completed the survey.
The most successful recruitment strategies were
direct promotional activities by research team
members in shopping centers and markets (33%),
followed by flyer distribution by health providers
and at health clinics and centers (21%). Data
abouf recruitment sources were available for all
297 health professional participants, with the
majority (61%) recrunited via direct promotional
activities conducted by the research team at
lunch-time meetings, visits to health services
and clinics and pharmacies located in shopping
centers and email invitations sent to professional
networks. The majority of surveys (548, 91.0%
consumers and carers and 180, 60.6% health
professionals) were conducted by CATI, with the
remainder conducted face-to-face. Tables 2 and 3
summarize the characteristics of consumer and
carer, and health professional participants
respectively.

Responses to the DCE choice sets

A similar number of participants (between
4.8% and 6.1% of each sample) completed each
of the 18 survey versions. Data analysis for the
consumer and carer preference model was based
on 2396 choices, consisting of four choices made
by each of 602 consumer and carer participants
(less 12 missing choices across 5 individuals). Data
analysis for the health professional model was
based on 1188 choices, consisting of four choices
made by each of the 297 health professional
participants.

Uptake of a new service versus retention of current
service

The consumer and carer participants chose a
new pharmacy service (i.e. service A or B) for 855
(35.7%) of all choices. Nearly one guarter of
participants (n = 131, 21.8%) chose one of the
new services in all four scenarios, whilst the ma-
jority of consumers and carers “opted out” of a
new service and chose to remain with their current
pharmacy service in at least one scenario. Almost
half the participants (» = 288; 47.8%) selected
their current pharmacy service in all four sce-
narios. Thus, there was evidence of a tendency
for extreme patterns of choice, either favoring
the current pharmacy or favoring new services in
every choice scenario.

On average, participants who opted out of at
least one scenario provided 1.9 reasons (range 1-6
reasons) for choosing their current pharmacy
service. In total, 907 reasons were supplied by
participants who opted out of at least one
scenario; the most common reasons for opting
out are given in Table 4. In summary, when clus-
tered into broader themes, three main drivers of
the choice to retain a current pharmacy service
emerged; namely, person-centered services, such
as a long-term personal and respectful relation-
ship with pharmacy staff (n = 349; 38.5% of all
reasons); easy access to pharmacy services (i.e.,
speed, convenience, location and low cost;
n = 259; 28.6%); and continuous reliable supply
of medication and availability of timely, quality
advice about medicines and symptoms (n = 242;
26.7%). Participants often commented that they
would not consider new pharmacy services if it
meant a change to one or more of these qualities.
Only a small number of participants held strong
traditional views about the respective roles of
GPs and pharmacists.

Consumer and carer preferences for the
characteristics of pharmacy services

Six of the consumer and carer characteristics
included in the DCE choice sets significantly
explained preference heterogeneity (p < 0.05) in
the preliminary MXL models, and were therefore
included in the final MXL model (Table 5). The
final model had a pseudo R? of 0.423, representing
a good fit for a discrete choice model.*’

Consistent with the raw choice data, on
average there was a strong propensity for con-
sumers and carers to select their current service,
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Table 4

Most common reasons given for choosing current pharmacy service from thematic analysis

Reason for choosing current pharmacy service

Number of times
reason given®

Current service offered continuity through long-term knowledge about his or her needs and 188
personal relationships with staff members

Current service friendly and helpful 161

Located in a convenient place 148

Preferred characteristics of new service already offered by current service 97

Not prepared to pay for new service and/or current service high quality for no cost 95

Current service was perceived to be a good source of advice, guidance, information and discussion 92
about medications or symptoms that could not be replicated elsewhere

Current service flexible, reliable and timely source of medication supply, particularly in times 53
of emergency

New services not needed at all or not appropriate for needs, or some small aspects were valued 26

New services were not appropriate for delivery within or by pharmacy 21

Speediness of current service (short/no wait) 16

No reason was stated for opting out 10

* Total of 907 reasons were given by 471 consumers and carers who chose their current service for at least one scenario.

rather than a new service. This is indicated by the
large and highly significant constant associated
with the current service (8 = 2.048; p < 0.001).
Four of the six attributes significantly influenced
choice of pharmacy service. Participants preferred
to have access to a pharmacist for ongoing supply
of regular medicines and for medicines they have
used before for symptom flare ups, rather than
having access to a doctor alone (p < 0.001). Hav-
ing access to ongoing supply from a pharmacist
for regular medicines tended to be preferred over
access to supply from a doctor alone, but this
did not reach statistical significance (p = 0.725).
In terms of location, on average, a one-stop health
centre was preferred over a pharmacy near a par-
ticipant’s home or workplace, but a pharmacy
near home/work was preferred to a pharmacy
near their GP practices (p = 0.005). On average,
participants preferred the availability of home de-
livery as an option over having face-to-face pick
up of medicines alone (p < 0.001). They also
preferred having face-to-face pick up over other
types of collection that do not involve going into
the pharmacy e.g. by “drive thru” in addition to
face-to-face (p = 0.025). Finally, participants
preferred a pharmacy service that was available
at a lower cost (p = 0.002).

Two attributes did not have a significant
impact on choices, namely access to other health
professionals and access to the pharmacist. First,
choices were not influenced by the prospect of
having access to other health professionals em-
ployed in the pharmacy or pharmacy staff direct-
ing individuals to other services (p = 0.111).

Second, choices were not influenced by the avail-
ability of the pharmacist for medicines review or
advice (i.e. access to a pharmacist in the pharmacy
but without having to ask, additional accessibility
by phone/email/internet, or by appointment at
home, as opposed to a pharmacist who remained
in the dispensary but responded when asked;
p = 0.183-0.416).

Substantial variation was observed in the
strength of preference across the sample for the
choice of current service over a new service, and
for the impact of the attributes related to
continued medicines supply and cost. This varia-
tion is indicated by significant standard deviations
(p < 0.01) that are large relative to the size of the
mean for the related parameter (Table 5). There
were a number of participant characteristics that
significantly explained the variation in preference
for each of these attributes (p < 0.05). Older par-
ticipants, those who usually visit the same phar-
macy, those with a lower level of education,
those with a recent diagnosis of a chronic condi-
tion, and those from the Greater Perth region
were more likely to choose their current service
than their counterparts, all else equal. Younger
participants and those in employment were less
likely to choose their current service than their
counterparts. Participants taking medicines more
frequently during the day were significantly
more likely to value access to a pharmacist for
continued supply of their regular medicines rather
than relying on a doctor alone (p = 0.008).
Conversely, those recently diagnosed with a
chronic condition were less likely to value access
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Table 5
Mixed Logit (MXL) model of consumer and carer preferences
Attribute Level Coefficient  p value®

Random and non-random parameters

Constant Current service*** 2.048 <0.001
Continued medicines supply ~ Doctor for all —0.420
Pharmacist for regular 0.063 0.725
Pharmacist for regular and symptom flare*** 0.357 <0.001
Manage ongoing condition Health professionals employed in pharmacy 0.071
Pharmacy staff direct to services —0.071 0.111
Pharmacy location Near homefwork —0.081
Near GP practice*** —0.196 0.005
One stop health centre*** 0.278 <0.001
Getting your medicines Face to face pick up pharmacy —0.088
Face to face pick up pharmacy and home delivery*** 0.246 0.001
Face to face pick up pharmacy and collect e.g. drive thru** —0.158 0.025
Medicines review or advice Dispensary, ask to speak 0.092
Pharmacy, no need to ask —0.119 0.183
Dispensary, and by phone, email, internet 0.104 0.254
Dispensary, and by appointment at home —0.077 0.416
Average cost per month Additional $1 increase in cost*** —0.064 0.002
Heterogeneity in mean, parameter: Variable®
Current pharmacy service: Age < 25 yrg*** —1.796 0.008
Current pharmacy service: Age > 66 yrs*** 1.883 <0.001
Current pharmacy service: Employed** —0.562 0.023
Current pharmacy service: Usually visit one pharmacy*** 0.818 <0.001
Current pharmacy service: Primary/Secondary education** 0.482 0.026
Current pharmacy service: Recent diagnosis (<6 months)** 1.118 0.010
Current pharmacy service: Perth region** 0.935 0.023
Pharmacist for regular medicines: Recent diagnosis (<6 months)** —0.302 0.040
Pharmacist for regular medicines: Medicine > 3 times per day*** 0.198 0.008
Cost: Employed*** —0.032 0.001
Cost: Mt Isa & North West region*** 0.065 0.002
Distributions of random parameters (standard deviations)
Constant Current service*** 3.968 <0.001
Continued medicines supply  Pharmacist for regular*** 0.476 0.002
Average cost per month Additional $1 increase in cost*** 0.074 <0.001

* Only 11 significant of 30 parameters shown (remainder not significant at 5% level).

® pvalue: ***, ** — significance at 1%, 5% level.

to a pharmacist for continued supply of regular
medicines (p = 0.040). Participants who were em-
ployed were significantly more averse to cost,
while those from Mt Isa and North West Queens-
land region were less averse to cost (p < 0.01).

Health professional perception of consumer
preferences

For the health professional preference model, five
participant characteristics significantly explained
perceived preference heterogeneity (p < 0.05) in the
preliminary MXL models and were therefore
included in the final MXL model. The final model
had a pseudo R® of 0.235, representing a moderate
fit for a discrete choice model.*” The final model is
presented in Table 6.
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Overall, the perceptions of health professionals
were substantially consistent with the preferences
of consumers and carers. On average, a one-stop
health centre was expected to be preferred over a
pharmacy near a consumer or carer’s home/work,
and a pharmacy near home/work was expected to
be preferred to a pharmacy near to their GP
practice (p < 0.001). Participants expected con-
sumers to prefer the availability of home delivery
as an option over having face-to-face pick up of
medicines alone (p < 0.001). There was a trend
for participants to expect consumers to value the
option to collect medicines without going into
the pharmacy, e.g. through “drive thru” more
than face-to face collection alone; however, this
did not reach statistical significance at the 5%



12 Whitty et al. | Research in Social and Administrative Pharmacy B (2014) 1-19

Table 6
Mixed Logit (MXL) model of health professional perception of preferences
Attribute Level Coefficient  p value”
Random and non-random parameters
Continued medicines supply Doctor for all —0.460
Pharmacist for regular 0.067 0.396
Pharmacist for regular and symptom flare 0.393 0.075
Manage ongoing condition Health professionals employed in pharmacy 0.052
Pharmacy staff direct to services —-0.052 0.723
Pharmacy location Near home|work 0477
Near GP practice*** —0.805 <0.001
One stop health centre*** 0.328 <0.001
Getting your medicines Face to face pick up pharmacy —0.198
Face to face pick up pharmacy and home delivery*** 0.337 <0.001
Face to face pick up pharmacy and collect e.g. drive thru  —0.139 0.085
Medicines review or advice Dispensary, ask to speak -0202
Pharmacy, no need to ask 0.048 0.657
Dispensary, and by phone, email, internet 0.117 0.303
Dispensary, and by appointment at home 0.037 0.734
Average cost per month Per §$1 increase —0.024 0.393
Heterogeneity in mean parameter: Variable®
Pharmacist for regular and symptom flare medicines: Not consumer or carer** —0.206 0.028
Pharmacist for regular and symptom flare medicines: Time i profession <5 yrs*** 0221 0.009
Pharmacy staff direct to other services: Private sector*** —0.154 0.004
Location near GP practice: Aboriginal or Torres Strait Islander*** —0.628 0.007
Cost: Northern Rivers region*** 0.034 0.009
Cost: Aboriginal or Torres Strait Islander*** 0.076 0.006
Distributions of random parameters (standard deviations)
Continued medicines supply ~ Pharmacist for regular and symptom flare** 0.416 0.027
Manage ongoing condition Pharmacy staff direct to services 0.133 0.596
Pharmacy location Near GP practice*** 0.584 <0.001
Average cost per month Per $1 increase*** 0.108 <0.001

* Only 6 significant of 20 parameters shown (remainder not significant at 5% level).

® p value: *** ** = significance at 1%, 5% level.

level (p = 0.085). Such a trend was inconsistent
with the preferences of consumers and carers,
who preferred having face-to-face pick up alone
over the availability of collection without going
into the pharmacy, e.g. by “drive thru” in addition
to face-to-face. Four attributes did not have a sig-
nificant impact on perceptions of consumer choice
{p > 0.05): continuned medicines supply, managing
ongoing conditions, medicines review or advice,
and average cost per month.

Substantial variation was observed across the
health professional sample in the extent to which
the attributes related to continued medicines sup-
ply, managing an ongoing condition, pharmacy
location and cost impacted choice (Table 6).
There were a number of participant characteristics
that significantly explained the variation in per-
ceptions between participants for each of these
characteristics (p < 0.05). First, participants
who had been in their profession for less than

five years were more likely to indicate their con-
sumers would value access to a pharmacist for
ongoing supply of regular medicines and for med-
icines they have used before for symptom flare
ups, rather than having access to a doctor alone
(p = 0.009). Participants who were not a consumer
or carer themselves were less likely to think their
consumers would value this characteristic
(p = 0.028). Second, participants that indicated
they worked in the private sector were more likely
to indicate their consumers would prefer access
to other health professionals employed in the
pharmacy over pharmacy staff directing individ-
uals to other services (p = 0.004). Third, partici-
pants identifying with an Aboriginal or Torres
Strait Islander background themselves perceived
their consumers to be more averse to a pharmacy
near a GP practice compared to a pharmacy near
their home/work and less averse to cost
(p < 0.01), as opposed to participants who did
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not identify with an Aboriginal or Torres Strait
Islander background. Finally, participants who
were from Northern Rivers region perceived their
consumers to be less averse to cost than partici-
pants from Logan Beaudesert (p = 0.009).

Priorities for the provision of pharmacy services

Figs. 2 and 3 show the relative strength of pref-
erence or priority participants would on average
give to different service attributes, according to
the preferences of consumers and carers, and the
perception of health professionals, respectively.
The size of the bars represents the relative impor-
tance of a service improvement (i.e. a gain from
the least preferred level to a more preferred level),
after rescaling the model coefficients such that the
most preferred service improvement for each
model was given 100 points, and the other im-
provements were given a lesser number of points
in proportion to their relative importance for
that sample. The colors of the bars represent the
attributes, as per the color code in Fig. 4.

On average, consumers and carers placed the
highest priority on continued medicines supply by
a pharmacist rather than having to see a doctor

100.00 -

for regular and symptom flare up medicines (score
100), which was valued more than one and a half
times as much as pharmacy location in a one stop
health centre instead of their GP practice (score
61) and twice as much as having the availability of
home delivery in addition to face-to-face pick up
(score 52). Other characteristics were valued to a
lesser extent.

On average, health professionals expected their
consumers to place highest priority on having a
pharmacy located near their home/work (score
100) or in a one stop health centre (score 88)
rather than at a GP practice. Pharmacy location
near home/work was expected to be valued one
and a half times as much as continued medicines
supply for regular and symptom flare up medi-
cines (score 67) and more than twice as much as
having the availability of home delivery in addi-
tion to face-to-face pick up (score 42). Other
characteristics were expected to be valued to a
lesser extent. Thus, whilst the attributes health
professionals expect their consumers to prefer are
largely consistent with actual consumer and carer
preferences, some inconsistencies in the relative
priorities were seen. Notably, continued supply
was the most important priority for consumers

B Pharmacist for regular and symptom flare ***

70.00

 Pharmacist for regular

i 0ne stop health centre ***

50.00 -

EFace-to-face pick up and home delivery ***
©IDispensary, and by phone, email, internet

Priority Points

tiDispensary, ask to speak
@ Health professionals employed in pharmacy

30.00

% Near home/work***

fIFace-to-face pick up pharmacy**

BAverage cost per month (per S1 increase) ***

iDispensary, and by appointment at home

20.00 +

10.00
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E

Fig. 2. Consumer and carer priorities for pharmacy services. Bars are color coded for attributes; order of legend is
consistent with order of bars. Size of bar represents relative value of a gain in attribute from the least preferred level
(defined in Fig. 4). ***_ ** — relevant parameter (numerator for the rescaled weights) was significant in model at 1%
and 5% level. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version

of this article.)
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Fig. 3. Health professional perception of consumer and carer priorities for pharmacy services. Bars are color coded for
attributes; order of legend is consistent with order of bars. Size of bar represents relative value of a gain in attribute from
the least preferred level (defined in Fig. 4). ##¥ ** — pelevant parameter (numerator for the rescaled weights) was sig-
nificant in model at 1%, 5% level. (For interpretation of the references to colour in this figure legend, the reader is

referred to the web version of this article.)

and carers, and pharmacy location was perceived
to be highest priority by health professionals.

Discussion

This study provides evidence about the relative
importance of different pharmacy service charac-
teristics that are preferred by consumers and
carers to assist with the management of their
chronic condition(s). A substantial proportion of
consumers and carers were willing to take up a

new service, and one quarter always chose a new
pharmacy service for every choice set, suggesting
that the potential for innovative and well-designed
pharmacy services to optimize consumer-centered
care of chronic condition(s) has not yet been fully
realized. New pharmacy services were more likely
to be taken up by younger consumers and carers,
those in employment or with a higher level of
education, and those with established as opposed
to newly diagnosed chronic condition(s). The
reason these consumer and carer subgroups in

Key for Figure Bars Least preferred level *
Continued medicines supply | Doctor for all
Pharmacy location Near GP practice

4 Getting your medicines

Face to face pick up pharmacy and collect e.g. drive
thru (consumers and carers)

Face to face pick up pharmacy (health professionals)

NN s . ) Pharmacy, no need to ask (consumers and carers)
\\_ pa————— Dispensary, ask to speak (health professionals)
Manage ongoing condition Pharmacy staff direct to services
Average cost per month Per 31 increase

Fig. 4. Attribute color coding and least preferred level. *Least preferred level aids interpretation of Figs. 2 and 3. (For
interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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particular are more likely to take up new services
was not explored. However, it is possible that
these groups are more likely to accept or adopt
innovation. It is also possible that these groups
are underserviced by current Australian pharmacy
services. It would therefore be important to
explore the reasons behind this finding in further
studies. Nevertheless, this finding is consistent
with a previous study in Scotland that also found
younger people were more likely to take up
innovative new services.'” Recognition that phar-
macy services could alleviate unmet health needs
of young New Zealanders” has been accompa-
nied by calls that new services are youth-friendly
and developed in consultation with young
people.”’ Although this population does not
currently constitute the bulk of those with chronic
conditions in most countries, they do represent a
group with preventative potential. By adequately
servicing this population and capitalizing on their
willingness to try innovative pharmacy initiatives,
it may be possible to stem the wave of chronic dis-
ease costs in future. Improvements in pharmacy
service characteristics could produce worthwhile
benefits, particularly for these subgroups.

It is notable that continued supply of prescrip-
tion medicines by a pharmacist after an existing
prescription runs out, particularly involving a
supply of medicines that had been used before
to manage symptom flare ups, was a high priority
characteristic for consumers and carers. Pharma-
cist prescribing has already been implemented to
varying extents in a number of countries including
the United Kingdom, United States, Canada and
New Zealand.'>'*** However, in Australia, phar-
macist prescribing initiatives remain very limited,
oceurring only within small pilot study schemes.>
Recent initiatives in Anustralia have allowed
“medication continunance” by pharmacists for
lipid lowering agents and contraceptive medicines,
without a written prescription, in specified circum-
stances.”* However, this initiative is more akin to
continued dispensing to ensure no break in sup-
ply, rather than formal repeat prescribing. Previ-
ous research has shown consumer preferences to
support pharmacist repeat prescribing in Scoft-
land,"” and pharmacist independent prescribing
in England.'® Our findings provide considerable
consumer and carer support for the provision of
continned supply of regular and flare up medi-
cines that have been previously prescribed by a
medical practitioner in Australia. Obviously, this
practice would need to occur under agreed guide-
lines by appropriately trained pharmacists and

with regular (i.e. annual) visits and review by the
GP.

Expanding roles for health professionals
including pharmacists are being driven in part by
an imperative to find new models of care to sustain
the over-burdened health system. In many coun-
tries, population growth and aging are leading or
expected to lead to pressures on the health work-
force and its capacity to maintain service delivery.
This pressure is promoting the development of new
models of care, for example telehealth, or new
strategies for more affordable skill mix. In some
areas, including Australia in which large popula-
tion segments reside in underserviced rural and
remote regions, these pressures are heightened by
access inequities. Over 4 million (3.3%) GP visits
annually in Australia relate to a repeat prescription
for a medicine that has been used before.'’ Some
commentators have emphasized the potential for
expansion of pharmacist roles, for example to
include repeat prescribing, as a safe and cost-
effective strategy to address workforce pressures.!