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1  | INTRODUC TION

In recent years, the pharmacist's role has changed into a 
patient- oriented care provider focused on the appropriate, 

effective, and safe use of medication (Dalton & Byrne, 2017; 
Toklu & Hussain, 2013). Pharmacists are expected to contribute 
to better access to medical information, as well as patient out-
comes and quality of life. The shifting pharmacist's role in patient 
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Abstract
Little is known about pharmacists' preferences for services to improve medication ad-
herence in patients with diabetes in Indonesia. Identification of such preferences can 
provide valuable insights on suitable services from a pharmacist's perspective. This 
study elicits pharmacists’ preferences for services to improve medication adherence 
among their patients. A discrete choice experiment (DCE) method was used to survey 
pharmacists in all community health centres and three hospitals in Surabaya, Indonesia. 
Four attributes of consultation, namely duration of consultation, place of consulta-
tion, access to a pharmacist and patient copayment, and two attributes on additional 
services (educational and behavioural- based services) were included. The 16 profiles 
generated for DCE were partially balanced and partially without overlap. A random- 
effect logistic regression was used in the analysis. In total, 99 pharmacists completed 
the questionnaire, but only 80 were included in the study based on a consistency check. 
All attributes were found to determine preferences for a pharmacist service package. 
Pharmacists preferred a consultation with a shorter duration accompanied by flexible 
access to the pharmacist as well as a private consultation room and a lower patient 
copayment. Providing the patient with a brochure/leaflet was the most preferred ad-
ditional service to help improve medication adherence. Patient group discussion and 
medication review were also preferred in combination with a consultation. Pharmacists' 
socio- demographic background characteristics influence preferences. These findings 
can be considered in evaluating current practice and designing pharmacist services to 
help improve medication adherence among patients with diabetes.
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care influences the development of pharmaceutical care (Alhabib 
et al., 2016).

In particular, in diabetes care, the pharmacist's role could in-
clude medication review, monitoring medication use, educating 
patients about their medication, and treatment goals (Hughes 
et al., 2017). These can improve medication adherence among pa-
tients with diabetes, as was found in a systematic literature review 
(Presley et al., 2019). Medication adherence in diabetes is essential 
to increase the effectiveness of treatment, which means maintain-
ing blood glucose control and minimising diabetes complications 
(American Diabetes Association, 2019). The prevalence of medica-
tion non- adherence among diabetes patients worldwide is still high, 
ranging between 36%– 93% (evidence based on two systematic re-
views) (Cramer, 2004; Krass et al., 2015). Pharmacists can have a role 
in the diabetes care team to help reduce this problem.

Several pharmacist services to improve medication adherence 
among patients with diabetes have been developed. Various types of 
educational, behavioural and combination- based services have been 
identified (Presley et al., 2019). These include consultation, digital/
non- digital education material, medication review, telephone call 
and training group discussion (Presley et al., 2019). These services 
have been developed by pharmacists to assist patients with diabetes 
from different socio- demographic and cultural backgrounds. Due 
to the diversity in patient population, effective pharmacist services 
cannot always be translated into other contexts. Thus, careful con-
sideration is necessary before implementing these services.

Indonesia has the sixth- highest number of patients with diabetes 
in the world based on information from the International Diabetes 
Federation (International Diabetes Federation, 2017). It also has a 
problem with a high prevalence of medication non- adherence among 
patients with diabetes (Alfian et al., 2016; Cahyadi, 2015). The phar-
macist's role in Indonesia is in transition and becoming more focused 
on patient- oriented services, even though many pharmacists are still 
product- oriented. According to the Indonesia Ministry of Health, in 
26% of the community health centres (facilities that provide public 
health services including services of a general practitioner, dentist and 
pharmacist), the number of physicians is still insufficient (Indonesia 
Ministry of Health, 2019). This report encourages pharmacists to con-
tribute to the delivery of patient care within their role and authority, 
but without any intention to replace physicians.

It should be recognised, however, that pharmacists in Indonesia 
are rather overloaded with administrative tasks, which they routinely 
perform alongside the pharmacy care provision (Supardi, Susyanti, 
et al., 2012). Adding extra tasks to their existing duties creates an 
additional burden for them. In Indonesia, the targeted standard ratio 
of pharmacists is one pharmacist for 50 patients per day in a com-
munity health center and 30 patients in a hospital (Indonesia Ministry 
of Health, 2016a, 2016b). In reality, one pharmacist usually needs 
to serve more than 100 patients per day because of the shortage of 
pharmacists, especially in primary care (Supardi, Susyanti, et al., 2012). 
There are several reasons for this problem. In the era of universal 
health coverage in Indonesia, community health centres have become 
the gatekeeper for patients with government health insurance to get 

healthcare. This has increased the number of patients in community 
health centres. The lack of adjustment in the number of healthcare 
professionals, including pharmacists, to balance the ratio between 
pharmacists and patients, results in a work overload for pharmacists. 
In many cases, there is only one pharmacist available in a community 
health centre to take care of medication management, administrative 
functions and pharmaceutical care (Supardi, Susyanti, et al., 2012). 
This study is focusing on community health centres that have phar-
macists. Thus, prioritising the type of tasks or services has become es-
sential for pharmacists to be able to provide the best possible services 
to patients (Grindrod et al., 2010; Scott et al., 2007). It is, therefore 
important to explore pharmacists' preferences for service delivery 
before assigning new tasks, e.g., services for improving medication 
adherence for patients with diabetes.

Many studies have reported on the importance of patients' 
preferences (Feehan et al., 2017; Hertroijs et al., 2019; Patterson 
et al., 2019). However, studies related to healthcare professional 
preferences are limited, especially those focusing on pharmacist ser-
vices (Grindrod et al., 2010; Munger et al., 2017; Scott et al., 2007). 
Both patients' and pharmacists' preferences are important to 
identify the most suitable interventions to implement in practice 
(Grindrod et al., 2010; Scott et al., 2007). Evidence on pharmacists' 
preferences might provide valuable information on the way they rec-
ommend services to patients. It is, therefore, relevant to investigate 
their preferences for different services based on their experience 
and workload. Implementing pharmacist services without taking into 
account pharmacists' preferences can hinder their implementation 
(Grindrod et al., 2010). No studies on pharmacists' preferences for 
services to improve medication adherence among patients with dia-
betes are currently available in Indonesia.

What is known about this topic?

• Pharmacists have a role in the improvement of medica-
tion adherence among patients with diabetes.

• Various pharmacist services have been shown to im-
prove medication adherence in diabetes patients.

• There are few studies that have looked at preferences 
of pharmacists for interventions to improve medication 
adherence among diabetes patients.

What this paper adds?

• Insight into pharmacist services in medical facili-
ties in Indonesia that can help to improve medication 
adherence.

• Pharmacists prefer a brochure and patient group discus-
sion in combination with consultation to improve medi-
cation adherence.

• Pharmacists prefer flexible access to a consultation with 
a shorter duration in a private consultation room with a 
low co- payment by patients.
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Therefore, this study aims to elicit pharmacists' preferences for 
services to improve medication adherence among patients with dia-
betes. The results of this study give insight into the design of phar-
macist services from a pharmacist perspective and how to promote 
the role of pharmacists in practice.

2  | METHODS

This study analyses data collected in an interview- based survey 
among pharmacists in community health centres and hospitals in 
Surabaya. In particular, the study used a discrete choice experi-
ment (DCE) method to elicit pharmacists' preferences on the pro-
vision of pharmacist services for improving medication adherence 
among diabetes patients. The method requires the development of 
choice tasks (DCE questions), which are used in a survey to elicit 
preferences (Johnson et al., 2013). In this study, each DCE question 
consisted of two profiles, and the respondent was asked to choose 
one profile based on his/her preferences. The profiles consisted of 
specific combinations of attributes and attribute levels of the service 
being studied (Johnson et al., 2013). All attributes and attribute lev-
els were identified based on the literature (Feehan et al., 2017; Naik- 
Panvelkar et al., 2012), and discussions with pharmacists who had 
experience on the topic (Bridges et al., 2011). It was assured that the 
attributes and attribute levels included in this study are appropriate 
and relevant to the Indonesian context.

In this study, consultation (patient and pharmacist interaction re-
garding medication use) was used as the baseline pharmacist service 
because it is the most common type of service to improve medica-
tion adherence (Presley et al., 2019). We distinguished four generic 
attributes of consultation, namely duration of the consultation, place 
for consultation, access to pharmacists and the patient copayment 
(flat- rate fee) for the consultation. Two levels represented each of 
these attributes (see Table 1). These attributes were included to cap-
ture possible variations in service characteristics not directly related 
to the service content. These attributes were modified based on the 
conditions in Indonesia, i.e., access to pharmacists was included be-
cause pharmacists do not always have enough time to provide con-
sultation immediately when requested by the patient. The attribute 
‘patient copayment’ was included to analyse pharmacists' prefer-
ences for patient fees. In Indonesia, the patient fee for pharmacist 
services is not always included in the health insurance contract. In 
some settings, the local government/district government regulates 
the reimbursement of pharmacist services. However, in most cases, 
reimbursement is limited to medication preparation only. For a con-
sultation, the Indonesia Pharmacist Association endorses a patient 
fee. In this context, patient copayment here is an additional fee that 
patients have to pay out of pocket to receive additional services. We 
also added two attributes with three levels to describe additional 
services provided next to the consultation to improve medication 
adherence. These attributes were: educational- based services (at-
tribute levels: brochure/leaflet, patient group discussion, and none) 
and behaviour- based services (attribute levels: medication review, 

phone call refill reminder, and none). Both attributes were presented 
to the respondents as additional services (without specifying the 
type of additional service) to make it simpler for the respondents to 
answer. The duration, place, access and copayment for these addi-
tional services were not indicated.

The combination of attributes and attribute levels resulted in 
64 possible profiles of pharmacist services (full factorial design). 
Orthogonal main effect fractional factorial design was generated 
(SPSS) to obtain a subset of 16 profiles in the DCE. This method of re-
ducing the number of profiles provided a minimum subset compared to 
other methods, and it ensures relative efficiency (Voelkel, 2005). It was, 
therefore, suitable for our study given the relatively small population 
size, i.e., total number of pharmacists in community health centres and 
hospitals in Surabaya. This method is, however, only applicable when 
the selected attributes may vary independently of each other (no attri-
bute dependency) like in this DCE (see Table 1). The subset of profiles 
generated was partly balanced and partly without overlaps (Mangham 
et al., 2009). From the 16 profiles, one profile that represents an av-
erage pharmacist consultation in Indonesia was chosen as a baseline 
profile, while the other profiles were used as alternatives. The baseline 
profile was neither the best nor the worst. The ideal profile was not 
used as the baseline profile to avoid bias to the respondents' choices. 
There were 15 DCE questions and consistency was tested by repeating 
the first DCE question after the 15 DCE questions were asked. Thus, 
in total, 16 DCE questions were included in the data collection. The 
overall explanation of the theoretical background model of the DCE 
methods used in the study can be found in Supporting Information 
1. Overall, this minimal study design was chosen to reduce the risk of 
fatigue that might occur when a lot of choice sets are included. The 
position of the baseline profile varied across the DCE questions to mi-
nimise potential response bias. In this study, respondents were asked 
to choose between the baseline and alternative profiles. No opt- out 
option was given to respondents, assuming that, in general, a pharma-
cist would always offer some kind of service to patients. We did not 
test the effect of other baseline profiles by, for example, using a block 
design, because this was the first study of this kind in Indonesia and 
considering the work overload of pharmacists, we were not sure if we 
would have a sufficient number of respondents to study the variation 
in the baseline profile.

The research instrument had the form of a questionnaire. The 
questionnaire included several questions on respondents' socio- 
demographic characteristics and preferences towards pharmacist 
services before getting into the DCE questions. At the beginning of 
the DCE part, a scenario was included as an introductory to help re-
spondents understand the context of the DCE questions. The English 
wording of the questions is presented in Supporting Information 2.

Face validity was tested among nine potential respondents 
(pharmacists) to check their understanding of the concepts used in 
the questionnaire, including their understanding of the attributes 
and their levels. In this way, potential respondents provided input 
to the questionnaire design before the data collection began and 
helped to assure that the attributes and their levels are realistic and 
meaningful.
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The data were collected in Surabaya, Indonesia, in February– July 
2019 by the main researcher. One research assistant helped to in-
terview four respondents due to the temporary unavailability of the 
main researcher. The main researcher gave the necessary training to 
the research assistant.

Data collection was conducted in 63 community health centres 
and three hospitals (one public hospital and two private hospitals) in 
Surabaya. All community health centres in Surabaya were included 
in the study, while only three hospitals were involved due to difficul-
ties in obtaining approval from other hospitals in Surabaya.

All pharmacists at the community health centres and hospitals, who 
had experience providing services to outpatients with diabetes, were 
invited to participate. Thus, we approached the entire population and 
no sampling was needed. Respondents who agreed to participate in the 
study were asked to sign a letter of informed consent. Keycards were 
used to help respondents visualise and answer DCE questions.

Descriptive analysis was performed on the socio- demographic 
characteristics and preferences for attribute levels. The analysis of 
DCE data is based on random utility theory (Hauber et al., 2016; 
Mangham et al., 2009). The responses to the DCE questions formed 
the dependent variable coded as 0 when the baseline profile was 
chosen and coded as 1 when the alternative profile was chosen. 
Independent variables were the differences in the attribute levels in 
each DCE question and interactions between these differences and 
socio- demographic characteristics. The response to the additional 
16th DCE question was only used to check consistency, but it was 
not included in the DCE analysis. Specification of the DCE model es-
timated in the study can be found in Supporting Information 1. The 
data were analysed using random- effect logistic regression (STATA 
15th version SE software).

Data analysis began with the analysis of the main effect model 
only using the attribute- level differences as independent variables. 
Then, the full model was estimated using the attribute- level differ-
ences and their interactions with socio- demographic characteristics. 
Marginal rates of substitution (MRS) and odds ratios were also calcu-
lated. MRS was calculated using the ratio between a given non- price 
attribute and the price attribute coefficients. The price attribute refers 
to the copayment attribute. The result of MRS can be interpreted as 
the willingness to substitute a change in a given non- price attribute for 
a change in the price- attribute when all other factors remain the same:

where αn is the coefficient related to the difference in a given no- price 
attribute, and αprice is the coefficient related to the difference in the 
price attribute.

3  | RESULTS

All 99 respondents approached participated in the study, which 
means a participation rate of 100%. The consistency of answers was 

checked by repeating the first DCE question, as mentioned in the 
methods section. Thus, an inconsistency indicator was created based 
on a cross- check of the answer of a given respondent on the first and 
last DCE questions. A total of 19 respondents were identified as hav-
ing given inconsistent answers and were excluded from the analysis. 
Binary logistic regression analysis showed that there is no associa-
tion between the socio- demographic characteristics of the respond-
ents and the consistency of their responses to DCE questions (see 
Supporting Information 3). The results presented in this section only 
include respondents with consistent answers. The results for the en-
tire sample are presented in Supporting Information 4– 7.

Details on the socio- demographic characteristics of the re-
spondents included in the analysis can be found in Table 2. 
Respondents in both hospitals and community health centres were, 
on average, 31.61 years old, female (90%), and had a non- master 
degree (93.8%). Medication administration and adverse drug reac-
tions were the main focus of information to patients with diabetes 
in both hospitals and community health centres. Consultation was 
the most common service used to reduce non- adherence (42.5%). 
Socio- demographic characteristics of the total sample, includ-
ing respondents with inconsistent DCE answers, can be found in 
Supporting Information 4.

Before the DCE questions, respondents were asked to state their 
preferences for the attribute levels for all attributes involved in the 
DCE questions. Details on the preferences for the attribute levels 
can be found in Table 3. Overall, the results show that most respon-
dents preferred a shorter duration of consultation (87.5%) with flex-
ible access to the pharmacist (78.8%). A private consultation room 
was perceived as essential and preferred by most respondents over 
a common area (97.5%). Medication review was the most preferred 
additional service by respondents, followed by phone call refill re-
minder, patient group discussion, and a brochure. Respondents who 
worked in hospitals frequently preferred to have patients to co- pay 
for the services provided and preferred phone call refill reminders 
as additional services compared to the respondents who worked in 
community health centres. Preference estimates on the total sam-
ple, including respondents with inconsistent DCE answers, showed 
similar results and can be found in Supporting Information 5.

The results of the main effect analysis, which only includes the 
attribute differences as independent variables, can be found in 
Table 4. Overall, the analysis showed that all attributes influence 
pharmacists' preferences for services provision, except for a phone 
call refill reminder as an additional service. Most respondents pre-
ferred a service package that offers a brochure as an additional 
service. The estimated MRS implies that respondents were willing 
to trade the inclusion of a brochure as an additional service in the 
package for a copayment increase of 11.226 Indonesian Rupiah (IDR) 
(±0.74 USD). A private consultation room was the second most in-
fluencing attribute, and respondents are willing to offer services in 
a private room for an extra copayment of 10.955 IDR (±0.68 USD). 
Flexible access to pharmacists and a shorter duration of the consul-
tation were the attributes with the next highest impact on the choice 
of profile for the pharmacists. Also, the availability of medication 

MRS = −

�n

�price

,
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review or patient group discussion as additional services were pre-
ferred by the respondents but to a lesser extent compared to offer-
ing a brochure.

Results in Table 4 refer to respondents who gave consistent 
answers, while the results for all respondents, including data of re-
spondents with the inconsistent answer, can be found in Supporting 
Information 6. The results in Supporting Information 6 slightly differ 
from the results in Table 4. In particular, all attributes were found 
to influence pharmacist's preferences, including a phone call refill 
reminder as an additional service. There were also differences in the 

order of attributes that influence preferences based on the value of 
the MRS. A private consultation room was the attribute with the rel-
ative highest impact on the choice of profile, followed by a brochure 
as an additional service and a shorter duration of the consultation.

Table 5 presents the full model, which includes attribute differ-
ences and their interaction with socio- demographic characteris-
tics as independent variables. Place of consultation and access to 
pharmacists are the two attributes that considerably influence the 
respondent's preferences. Respondents who worked in community 
health centres found it relatively less important to have a shorter 

TA B L E  2   Socio- demographics and characteristics of the respondents

Characteristics 
variables Value range

Community health centre Hospital Total

Freq
Median
M ± SD Freq

Median
M ± SD Freq

Median
M ± SD

Age 23– 44 years – 34.00
33.14 ± 5.099

– 27.00
29.07 ± 6.113

– 32.00
31.61 ± 5.812

Duration of work 
as pharmacist

1– 228 months – 120.00
101.50 ± 50.131

– 36.00
66.57 ± 66.783

– 96.00
88.40 ± 59.039

Gender Male = 0 6 (12.0%) 1.00
0.88 ± 0.328

2 (6.7%) 1.00
0.93 ± 0.254

8 (10.0%) 1
0.90 ± 0.302Female = 1 44 

(88.0%)
28 (93.3%) 72 (90.0%)

Educational 
background

Non- master's 
degree = 1

50 (100%) 1.00
1.00 ± 0.000

25 (83.3%) 0.00
0.17 ± 0.379

75 (93.8%) 1
1.06 ± 0.244

Master's degree = 2 – 5 (16.7%) 5 (6.3%)

Medical institution Hospital = 1 – 2.00
1.00 ± 0.000

30 (100%) 1.00
1.00 ± 0.000

30 (37.5%) 2
1.63 ± 0.487Community health 

centre = 2
50 (100%) – 50 (62.5%)

Instruction/
information 
regarding 
medication 
taking for regular 
diabetes patient 
being given by 
the pharmacist

Medication 
administration

46 (92.0%) 28 (93.3%) 74 (92.5%)

Indication 2 (4.0%) 2 (6.7%) 4 (5.0%)

Dosage 6 (12.0%) 2 (6.7%) 8 (10.0%)

Treatment goal 1 (2.0%) – 1 (1.3%)

Adverse drug 
reaction and 
management

17 (34.0%) 7 (23.3%) 24 (30.0%)

Non- pharmacology 
therapy

7 (14.0%) 5 (16.7%) 12 (15.0%)

Importance of 
medication 
adherence

10 (20.0%) 4 (13.3%) 14 (17.5%)

Others 29 (58.0%) 19 (63.3%) 48 (60.0%)

Experience to help 
non- adherence 
patient with 
diabetes

No =0 25 (50.0%) 0.50.50 ± 0.505 17 (56.7%) 0
0.43 ± 0.504

42 (52.5%) 0
0.48 ± 0.503Yes = 1 25 (50.0%) 13 (43.3%) 38 (47.5%)

Help/services 
provided by 
the pharmacist 
to help non- 
adherence 
patient with 
diabetes based 
on experience

Brochure/leaflet – 1 (3.3%) 1 (1.3%)

Consultation 22 (44.0%) 12 (40.0%) 34 (42.5%)

Medication review – 1 (3.3%) 1 (1.3%)

Others 7 (14.0%) 5 (16.7%) 12 (15.0%)
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consultation duration. Still, they found it relatively more important 
to provide services with a lower patient copayment compared with 
respondents who worked in a hospital. Respondents with a master's 
degree preferred making appointments instead of flexible access to 
pharmacists and appreciated services with a higher patient copay-
ment than respondents with a non- master degree. Medication re-
view as an additional service also had a significant impact on those 

who worked in community health centres, while older respondents 
tended not to prefer medication review services. Also, a phone call 
refill reminder was preferable to respondents who had experience 
helping non- adherence patients.

The full model that included all respondents, also those with 
inconsistent DCE answers, can be found in Supporting Information 
7. Results slightly differ from those in Table 5, as the place for 

TA B L E  4   Result of the discrete choice experiment regarding among pharmacist, main effect model (with the exclusion of respondents 
with inconsistent answers)

Choice of profile

Dependent variable (0 = if respondent choose the baseline profile; 1 = if respondent choose the alternative 
profile)

Regression coefficient
Standard 
error

95% CI

MRS (IDR)Lower Upper

Independent variables

Δ Duration of servicesa 
1- min extra

−0.03590* 0.00774 −0.05106 −0.02073 7,977.78 (willing to substitute for 
20 min less service duration)

Δ Place for consultationa 
Private room instead of 

common area

0.98958* 0.15260 0.69048 1.28867 10,995.33 (willing to substitute for 
private room)

Δ Access to the 
pharmacista 

Walk on any day instead 
of appointment

0.76039* 0.15117 0.46411 1.05667 8,448.78 (willing to substitute for 
walk- in any day)

Δ Brochure/leafleta 
Brochure/leaflet added

1.01035* 0.16801 0.68106 1.33964 11,226.11 (willing to substitute if 
brochure added)

Δ Medication reviewa 
Medication review added

0.42781* 0.18545 0.06433 0.79129 4,753.44 (willing to substitute if 
medication review added)

Δ Phone call refill 
remindera 

Phone call refill reminder 
added

0.27955 0.17972 −0.07269 0.63179 3,106.11 (willing to substitute if phone 
call refill reminder added)

Δ Patient group 
discussiona 

Patient group discussion 
added

0.51353* 0.22271 0.07702 0.95004 5,705.89 (willing to substitute if patient 
group discussion added)

Δ Patient copaymenta 
1 IDR extra

−0.00009* 0.00002 −0.00013 −0.00006

Constant −1.07041* 0.28138 −1.62190 −0.51891

ρ (correlation between 
the observations of 
respondent)

0.37754

Observations 
(respondents)

80

Log- likelihood function −651.3314

Wald χ2 137.13*

Note: 1 Indonesian Rupiah (IDR) = 0.000074 USD. Δ = difference.
Abbreviation: MRS, marginal rate of substitution.
aΔ Duration of service (no changes = 0; 20 min less waiting), Δ Place for consultation (no changes = 0; changes from private to common area = −1), 
Δ Access to pharmacist (no changes = 0; changes from walk in any day to appointment = −1), Δ Patient copayment (no changes = 0; <10.000 
IDR = −10.000), Δ Brochure/leaflet (not added = 0; added = 1), Δ Patient group discussion (not added = 0; added = 1), Δ Phone call refill reminder 
(not added = 0; added = 1), Δ Medication review (not added = 0; added = 1).
*p < 0.05.
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consultation is the only attribute that influences respondents' pref-
erences. Some interactions with socio- demographic profiles show a 
similar effect as the results in Table 5.

4  | DISCUSSION

The pharmacists in the study overall preferred a shorter duration 
of the consultation. An overall range from 5 to 45 min duration of 
the consultation is reported in several published studies in diabetes 
(Chan et al., 2012; Clifford et al., 2005; Shah et al., 2013). There is no 
specific standard on the length of pharmacists' consultation because 
it depends on the problem and patient's characteristics. Adequate 
time is important for the pharmacist to provide a thorough discus-
sion and education related to medication, including adherence. The 
specific conditions might also influence respondents' preference for 
a shorter duration in Indonesia, i.e., a high number of patients per 
day, limited time, lack of pharmacists, and a high burden of admin-
istrative and reporting tasks (Supardi, Raharni, et al., 2012; Supardi, 
Susyanti, et al., 2012). This might lead to pharmacists reducing the 
time for consultations to accommodate more patients per day. This 
might also be why pharmacists mainly provide basic services instead 
of more comprehensive care to patients.

Overall, pharmacists in this study preferred to provide flexible 
access to patients, i.e., walk- in consultations. A walk- in consultation 
is easier for the patient because the patient can consult the phar-
macist when convenient. The need to make an appointment might 
be more efficient for the pharmacists, but flexible access might en-
able them to serve more patients (Naik- Panvelkar et al., 2012). A 
previous study also reported that most pharmacists provide on- the- 
spot consultation without a prior appointment (Kooy et al., 2007). 
However, we find that the importance of flexible access is higher 
for pharmacists who have experience in helping non- adherent pa-
tients. Simultaneously, pharmacists with a master's degree prefer 
making appointments with the patient before the consultation. An 
appointment might be perceived as more effective by pharmacists 
with higher education because it reduces waiting time and can 
allow for more optimal and thorough care to the patients (Naik- 
Panvelkar et al., 2012). However, this preference might also depend 
on the workload, the number of patients and pharmacists. In com-
munity health centres, making an appointment might be less effec-
tive for the pharmacist because of the high number of patients per 
day, the high workload, and the shortage of pharmacists (Herman 
et al., 2013; Supardi, Raharni, et al., 2012). Easy access to pharma-
cists can encourage patients to discuss their medication problems 
with the pharmacist, including medication adherence.

In all analyses reported in this paper, we find a strong preference 
for a private consultation room, which means that pharmacists rec-
ognise the need for privacy and confidentiality. The presence of a 
private room assures the patient's privacy. Patients might also feel 
more comfortable discussing sensitive medical problems (Hattingh 
et al., 2016; Mobach, 2008; Twigg et al., 2013; Wirth et al., 2010). 
Several studies have stressed the importance of private consultation 
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rooms to discuss personal medication conditions (Tan et al., 2013; 
Twigg et al., 2013). However, not all community health centres 
and hospitals in Indonesia have private consultation rooms, even 
though this is required by the national standard (Indonesia Ministry 
of Health, 2016a, 2016b). Private consultation rooms are expected 
to improve patient participation in chronic disease care programs, 
which is generally hindered by privacy matters when contact with 
a pharmacist takes place at the counter (Hattingh et al., 2016). 
Nevertheless, the limited space in medical facilities might be the rea-
son for the unavailability of a private room. The lack of such rooms 
in Indonesia needs to be addressed if pharmacists want to provide 
patient- tailored consultation to improve medication adherence 
among patients with diabetes. If this privacy matter is overcome, it 
can encourage patients to discuss their medication problems more 
conveniently.

Most respondents in this study prefer to provide services with a 
lower patient copayment. Another study, however, has shown that 
pharmacists prefer to receive a fee (Grindrod et al., 2010). In our 
study, the pharmacist's preference for patient copayments, however, 
differs among pharmacists. In practice, the pharmacist provides gen-
eral medication information for free to the patient in Indonesia, but 
there are fees that need to be paid out of pocket by patients to re-
ceive additional services such as a consultation. Pharmacists with 
a higher education prefer to get rewarded by a copayment fee to 
provide the services. In contrast, pharmacists in community health 
centres indicate that patient copayment is relatively less important. 
There is no clear explanation why most pharmacists prefer lower co-
payment. A probable reason could be that the patient copayment 
might reduce the interest of patients to use the services (Mansell & 
Perepelkin, 2011).

Patient group discussion is the most preferred additional ser-
vice when respondents are asked directly about their preferences 
for attribute levels. In the analysis, however, a brochure appears to 
be the most preferred additional service. A high workload and time 
limitation (Supardi, Susyanti, et al., 2012) might be why the brochure 
is one of the important additional services for pharmacists. In par-
ticular, a brochure might be a more practical way for pharmacists 
to deliver knowledge to patients compared to medication reviews 
that require more time for in- depth conversations and a thorough 
assessment of the patient (Duncan et al., 2019). Those might be the 
possible reasons that older respondents did not prefer to provide 
medication reviews.

This study showed the preferences of pharmacists in Indonesia 
for the type of services that can improve medication adherence 
among patients with diabetes. The pharmacists' preferences, cou-
pled with information on patients' preferences, are vital to design 
suitable pharmacist services. However, pharmacists' preferences 
found in this study might be influenced by limitations or barriers that 
exist in practice, especially in community health centres and hospi-
tals in Indonesia, such as limited pharmacist staff and a high number 
of patients. These barriers might hinder the optimisation of the phar-
macist role in patient care, particularly to improve medication adher-
ence in diabetes. Therefore, based on the results of this study, it is 

possible to evaluate current pharmacist services and to recommend 
further research to explore and identify these barriers. Attention 
in community health centres, hospitals, Indonesia Pharmacist 
Association, and Ministry of Health, should focus on finding solu-
tions to these barriers for optimal patient care in Indonesia.

The finding of this study may reflect pharmacist healthcare ser-
vices in Indonesia in general. The health services in community 
health centres in Indonesia are rather similar since the community 
health centres’ responsibilities are clearly described in the national 
policy. Therefore, it could be expected that pharmacists' workload in 
Indonesian community health centres is rather similar. This means that 
our findings may reflect the preferences of pharmacists' in community 
health centres in all of Indonesia. Regarding hospitals in Indonesia, 
they are classified into four categories A– D, according to the bed- size 
and the availability of specialties. It is worth emphasising that around 
60% of hospitals in Indonesia are private hospitals, and most public 
hospitals are in the same category as the public hospital in our study 
(Mahendradhata et al., 2017). The number of beds and pharmacists 
in private and public hospitals in Indonesia is similar to our research 
sites. Moreover, the responsibilities and job descriptions of hospital 
pharmacists are also similar across the country. Therefore, it is ex-
pected that participating pharmacists' preferences in this study may 
reflect the overall population of pharmacists in Indonesia.

This study has some limitations that need to be acknowledged. 
First, although, in general, the findings in this study may represent 
pharmacist care services in Indonesia in some aspects, the findings 
may differ and not be representative in other aspects. The three 
hospitals in this study have a connection with an educational insti-
tution, which may limit the possibility of generalising the findings to 
other hospitals in other cities in Indonesia, especially in the rural area 
that might not have educational institutions affiliated with the phar-
macy. Secondly, the conclusions of this study might only apply to 
the community health centres that have pharmacists because many 
community health centres in Indonesia do not have pharmacists. 
Third, the opt- out option was not included in the study, which might 
bias the results of this study, although we assumed that a pharmacist 
will always offer some kind of service. Also, the use of the orthogo-
nal main effect design for the selection of profiles for this study pre-
vents the analysis of possible interactions between the attributes. 
We also did not study the effect of changing the baseline profile due 
to prior concerns about the participation rate (as explained in the 
methods section). We also relied on the validity of the DCE method 
in general, as established in its numerous applications in the area of 
health services research.

5  | CONCLUSIONS

This study provides evidence on pharmacists' preferences for ser-
vices that can improve medication adherence among patients with 
diabetes in Indonesia. The results and discussion provide insight on 
how to design pharmacist services from a pharmacist perspective 
and promote the role of pharmacists in practice. A shorter duration 
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of consultation, private consultation rooms, flexible access to phar-
macists and less patient copayment are attributes that need to be 
considered in designing pharmacist services to improve medication 
adherence in Indonesia (Surabaya). Alongside these attributes, bro-
chure, patient group discussion or medication review, can be used as 
a combination with consultation as a package of pharmacist services 
in diabetes. As argued in our study, pharmacists' preferences give 
insight into the optimal design of pharmacist services.
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