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CHAPTER 1

1 1.1.  THE SCOPE OF THE DISSERTATION

Non-communicable diseases (NCD) are the most prevalent causes of death 
globally. They are responsible for approximately 80% of premature deaths. 
Diseases with the highest mortality risk include cardiovascular diseases, 
cancer, respiratory diseases, and diabetes. Around 71% of those deaths are 
in low- and middle-income countries.[1] NCD is also a health burden in 
Indonesia. Diabetes, as one of the NCD, is a major cause of death in Indonesia.
[2, 3] Diabetes patients need long-term medication use to achieve blood 
glucose control and minimize diabetes complications.[4] Challenges arise in 
making and keeping patients with diabetes adhere to their medication. This is 
especially the case in low- and middle-income countries, including Indonesia. 
This problem is related to limited access to health education and information, 
medication availability, medication cost, quality of life, low income, poor 
education/knowledge about the disease or medication, and medication belief. 
The combination of reasons frequently leads to low medication adherence in 
developing countries.[5-9]

This dissertation focuses on the pharmacist role in diabetes care and medication 
adherence in Indonesia, one of the low middle-income countries with a high 
number of patients with diabetes. The low incidence of medication adherence 
among patients with diabetes in Indonesia is well documented.[10-13] If 
medication non-adherence problems are not dealt with, they will have serious 
health impacts. It can lead to a failure of treatment as well as an increased risk 
of diabetes complications. This might further impact the economic burden 
on patients with diabetes due to the increased cost of treatment related to 
diabetes complications. The economic burden also impacts on the healthcare 
system in Indonesia, especially on the healthcare budget of the national health 
insurance system that aims to achieve universal health coverage (UHC). The 
health and economic burden of diabetes manifest themselves in an increase in 
the treatment cost care for diabetes complications and treatment failure.[14] 
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11.2.  DIABETES

Diabetes mellitus is a major health problem in many countries. Diabetes type 
1 and 2 are the most common type of diabetes, with diabetes type 2 presenting 
90% of all diabetes cases globally. Patients with diabetes type 1 are also 
known as insulin-dependent due to the lack of insulin production in the body 
and thus dependent on insulin injection to survive. In contrast, type 2 diabetes 
is well known as non-insulin dependent and has the characteristic feature 
that the body cannot use insulin effectively. Oral antidiabetes and insulin are 
the medication treatment for diabetes mellitus type 2.[4, 15] Patients with 
diabetes type 2 also need to use diabetes medication to control blood glucose 
and minimize the risk of complications.

Approximately 4.2 million people die annually because of diabetes and its 
complications.[15] In fact, diabetes is one of the ten leading causes of death 
in both lower-middle-income countries and high-income countries.[16, 17] 
The prevalence of diabetes tends to increase each year worldwide. According 
to the World Health Organization (WHO), in 2014, 422 million people had 
diabetes.[18] This number increased to 463 million people based on 2019 
data of the International Diabetes Federation (IDF). The number of patients 
with diabetes is expected to reach 700 million by 2045. Most of the patients 
with diabetes, an estimated 79.4%, live in low- and middle-income countries. 
In Western Pacific countries, including Indonesia, 163 million people had 
diabetes in 2019.[15] Diabetes puts patients at greater risk of complications 
that lead to premature death. 

The high prevalence and risk of complications also impact health expenditure. 
The global economic burden of diabetes has been increasing exponentially 
between 2007 (USD 232 billion) and 2019 (USD 760 billion). In 2019, IDF 
data showed that USD 760 billion was spent on diabetes and predicted that 
diabetes-related expenditure would increase to USD 845 billion in 2045.[15]  
The loss of productivity and earnings contributed to the economic burden 
through the indirect cost of diabetes. This number might also increase in line 
with medical care costs.[15, 19] 
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1 Diabetes and hypertension, stroke, and heart problems contribute to 12% of 
total out-of-the-pocket health expenditure in Indonesia.[20] In Indonesia, 
diabetes is also one of the most prevalent chronic diseases and the prevalence 
keeps increasing each year. In 2019, IDF stated that the number of patients 
with diabetes in Indonesia had reached 10.7 million and Indonesia was in the 
world’s top ten countries with diabetes. This number is also predicted to keep 
increasing, with an estimated 16.6 million people with diabetes in Indonesia 
in 2045.[15] Diabetes and complications are the third leading cause of death 
in Indonesia.[21]

1.3.  MEDICATION ADHERENCE

According to WHO, the definition of adherence is the extent to which a 
persons’ behavior taking medication, following a diet, and or lifestyle changes 
that correspond to the recommendations agreed with a health service provider.
[22] Non-adherence can be caused by behavior (social support, cognition, and 
personal belief) and specific barriers (complexity of the medication, multiple 
providers, or cost).[23] 

In diabetes care, medication adherence plays an important role in achieving 
and maintaining the treatment goals.[4] Successful control and treatment 
of diabetes depend on early screening, the right choice of therapy, whether 
the target glycemic goal is achieved, and medication adherence. Medication 
adherence for chronic patients can be influenced by therapy management 
factors (complexity of treatment, duration of therapy, medication side effects, 
time per day spent on treatment), healthcare system factors, as well as factors 
related to the individual patient and their close relatives, demographic and 
socio-economic factors, disease-related factors.[24]

Medication adherence is considered a challenge for patients with chronic 
diseases, including diabetes. Two systematic reviews studies show that the 
prevalence of medication non-adherence worldwide is high, ranging between 
36-93%, especially in diabetes.[25, 26]. The variation in the prevalence range 
is caused by the characteristic of the population being studied, medication use 
by patients, and tools used to measure medication adherence. More frequent 
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1administration and a high number of medications are related to low adherence.
[25] These studies show that non-adherence to medication is a barrier to 
achieve optimal treatment outcomes for diabetes type 2.[26] 

In Indonesia, the prevalence of medication non-adherence among patients 
with diabetes is in line with the worldwide non-adherence rate of more than 
40%.[10-13] One study conducted at three sub-districts in Surabaya, East 
Java, Indonesia, pointed to the latent problem of non-adherence among elderly 
patients with diabetes. By recruiting 58 elderly patients with diabetes and pill 
count as the main method to asses non-adherence behavior, the study found 
that 81.03% of the participants were non-adherent.[11] These studies confirm 
that medication non-adherence is a problem among patients with diabetes in 
Indonesia. Medication adherence can impact the treatment outcomes and cost 
of care, as shown in other studies on the correlation between non-adherence 
and adverse clinical outcomes among patients with chronic diseases.[27, 
28] Another consequence of non-adherence behavior is increased health 
expenditures due to complications.[27, 29, 30] 

Due to the impact of medication adherence on health expenditure, the 
Indonesian government could anticipate increases in health expenditures, 
particularly after implementing the UHC program. To control and ensure 
effective use of the national budget for the health sector and minimize 
unnecessary budget allocations, more knowledge and insight into non-
adherence is necessary. The increasing number of patients with diabetes with 
non-adherence behavior puts Indonesia at a high risk of reallocating funding 
unnecessarily from other sectors to the healthcare system. 

1.4.  THE CHANGING ROLE OF THE PHARMACIST 

Pharmacists in the past were primarily focused on medication provision and 
dispensing. As shown in the literature, physicians perceive the pharmacists’ 
role to focus on providing medicine instead of getting involved in patient 
treatment.[31, 32] In 1990, a new paradigm of pharmacist care was introduced 
by Hepler and Strand through the term “pharmaceutical care”.[33, 34] This 
was the beginning of a new era of an extended pharmacists’ role in patient 
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1 care beyond medication dispensing. The pharmacists’ role in patient care is to 
provide appropriate and safe medication to improve patients’ quality of life.
[33] Nowadays, that role has developed to focus on rational use of medication, 
cost-effective use of medication, promoting a healthy living, and improving 
clinical outcomes.[35, 36] The transitional stage for the pharmacist role from 
product retailer-oriented to patient-oriented care challenges the pharmacist to 
prepare and upgrade their knowledge and skill.[35, 37] Pharmacists’ extended 
role in patient care encourages pharmacists to be more actively involved 
in patient management and follow-up without any intention to replace the 
physicians.[38] The evolution of the pharmacists’ role in low- and middle-
income countries can be different from that in high-income countries. In 
low- and middle-income countries, the pharmacists’ role is still underutilized.
[39] In particular, this pharmacist’s role in providing health services beyond 
medical dispensing is still limited in low- and middle-income countries, while 
in many high-income countries, pharmacists already have an important role 
as healthcare providers.[39] 

Pharmacists are one of the most accessible healthcare professionals as 
pharmacists work in various health settings such as hospitals, clinics, and 
community pharmacies.[36] This allows pharmacists to take new tasks in 
patient care, especially in chronic disease management.[4, 35, 36, 39-42] 
Chronic diseases are almost always related to the long-term use of medication 
that needs regular monitoring. Pharmacists have a potential role in monitoring 
medication use, reducing the possibility of adverse drug reactions, and 
providing recommendations when there is a problem with the medication. 
Because pharmacists have regular contact with patients, they can achieve 
the desired clinical effect.[35, 36, 38] The other potential benefit of regular 
contact with patients is that pharmacists can identify patients who may not 
be taking their medication regularly, find the reason, and provide necessary 
interventions through education or consultation.[35] This potential benefit can 
be significant in monitoring medication use and adherence among patients 
with diabetes. The extended role of pharmacists in patient care is critical 
in areas with a shortage of healthcare professionals, such as physicians. At 
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1the same time, most physicians in primary care do not have enough time to 
provide all services related to the preventive and chronic care that patient 
needs. This means that pharmacists can potentially reduce the physician’s 
burden in providing care to the patient, especially related to medication use. 
Pharmacists can potentially play an important role in filling these gaps without 
replacing physicians.[35, 36]      

The implementation of the UHC program in Indonesia has made the community 
health centers (CHCs) the first line for patients to get medical services, including 
a referral to the hospital if the health condition needs further comprehensive 
treatment. This change has increased the number of patients seeking medical 
services through CHC.[43, 44] This condition is also accompanied by a lack 
of healthcare professionals in medical facilities in Indonesia. A high load of 
patients and a limited number of healthcare professionals in medical facilities 
can negatively impact optimal service provision.[44, 45] As mentioned above, 
medication non-adherence is one of the problems in diabetes care that need 
special attention from healthcare professionals, also in Indonesia. Healthcare 
professionals have the responsibility to help patients to overcome medication 
non-adherence behavior. The new extended role of pharmacists, especially 
in patient care, can open a new perspective beyond the medication provision 
role. 

1.5.  ROLE OF PREFERENCES IN PHARMACIST SERVICES

Preferences are studied in many fields, including healthcare. Patients’ 
preferences are the perspective or perception of patients regarding certain 
healthcare aspects. They can be related to the choice of treatment, intervention, 
delivery of care, or shared decision-making in the healthcare context. 
Previously, these studies mostly focused on policymakers or healthcare 
providers choosing certain health services or treatment management for 
patients. Preferences elicited from healthcare providers might not be the same 
as those of patients themselves.[46, 47] Patients have experience with their 
condition and disease that can provide healthcare providers with other insights 
in medication, medical care, or services. There might be a difference between 
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1 patients’ and healthcare providers’ points of view. Treatment or health services 
that do not meet patients’ preferences can result in less use of those services 
or treatments. The patients’ perspectives can enrich or fill in a knowledge 
gap related to service implementation. Evidence on patients’ preferences can 
help healthcare providers improve their services. This evidence can also help 
decision-makers prioritize their effort on health services by offering a better 
understanding of what patients think about the benefit of the services.[46-49]

Preference studies generate information on the different aspects of existing or 
potential health-related products, services, and interventions.[46] These studies 
can be carried out among patients, healthcare providers, or policymakers. 
Patient preference studies can be categorized into revealed preferences and 
stated preferences. Revealed preference studies assess preferences based on 
the real-world choices of products or services already available in practice. 
On the other hand, stated preference studies assess preferences through stated 
choices of hypothetical alternatives in a survey setting. This later approach 
usually includes hypothetical scenarios. The possibility to assess products or 
services that are not yet available in practice can provide input for future 
planning and implementation. Stated preference studies are a common 
approach used to measure preferences for new services and products, and 
discrete choice experiment (DCE) is one of the common methods used to 
elicit stated preferences.[46, 50]

As mentioned above in this section, the combination of insights from 
pharmacists as the service provider and patients as the end-user is important 
to find suitable pharmacist services that can be implemented and meet the 
patients’ needs. Through this finding, pharmacists can optimize their role in 
patient care and help prioritize their effort on the services that are visible to 
implement. 

1.6.  THE HEALTHCARE SYSTEM IN INDONESIA

Indonesia is one of the biggest archipelagoes globally, with 17.508 islands 
and more than 300 ethnicities. Indonesia has a population of 277 million, and 
two-thirds of the population is concentrated on Java island.[51] The healthcare 
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1system in Indonesia is a mix of public and private management and service 
provision.[52] Many healthcare providers, such as general practitioners, 
CHCs, health clinics, small and large hospitals, are available, and patients 
can choose where to get medical services. Some of these healthcare providers 
are managed by the government, i.e., CHCs and small or large hospitals. [53] 
At the same time, various public and private health insurance institutions are 
available in the healthcare market. Public insurance provision is fragmented 
and divided into multiple health insurers focusing on specific professional 
groups. However, the proportion of out-of-pocket healthcare payments is 
high because of the limited health insurance coverage.[43] Since 2014, the 
healthcare system in Indonesia has changed due to the implementation of 
the UHC program. Through the UHC program, healthcare coverage has been 
expanded to the whole population of Indonesia. The various types of public 
health insurers mentioned earlier are integrated into single-payer healthcare 
insurance schemes managed by the Social Security Agency for Health 
(SSAH) or Badan Penyelenggara Jaminan Sosial Kesehatan (BPJS).[43, 54] 
All members of these insurance schemes can get medical services without 
financial difficulties, including basic health services. One of the UHC program 
objectives is to improve equity in access to healthcare. It is recognized that 
before the UHC program, people with a low income had less access to health 
services compared to people with a middle or high income.[54]

The availability of the UHC program encourages people to use health services, 
as shown in the increased number of services being used by patients from 
92.3 million in 2014 to 233.90 million in 2018.[55] CHCs have an important 
role as the first line gatekeeper for getting medical assistance and referrals 
to hospitals in the Indonesian healthcare system. Patients who are treated 
in CHCs can periodically get medical services and prescriptions from the 
physician. Patients cannot get their medication in the community pharmacies 
without a prescription. Patients who become members of public health 
insurance through the UHC program can get free services and medication 
based on the health insurance coverage managed by SSAH/BPJS. At the end 
of the service cycle in the CHC and hospital, patients will get their medication 
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1 through prescription directly after getting medical services, including patients 
with chronic disease for routine control. 

1.7.  THE POSITION OF PHARMACISTS IN INDONESIA

The pharmacist is the fourth-largest healthcare professional group in 
Indonesia.[43] Pharmacists have an integral part in the healthcare system, 
especially in the UHC era. The important role of the CHCs as the first line 
contact for medical services also fosters the pharmacists’  role as an essential 
service provider because patients who visit CHCs can get complete medical 
services, including medication-related services. In this role, pharmacists 
need to ensure the availability of medicine. Dispensing medicine is the most 
common activity of pharmacists in Indonesia.[43, 56] As mentioned above, 
the pharmacist’s role has expanded with more involvement in patient care. 
However, this is still in transition from services that focus on dispensing and 
providing medicine to services that focus on providing care to the patient. The 
Indonesian Ministry of Health is supporting this new role. The ministry has 
facilitated this transition by releasing pharmaceutical care standard guidelines 
in CHCs and hospitals. According to the standard guideline, pharmacists 
need to provide various services for patients, including dispensing medicines, 
medicine procurement, administration, and patient care. Examples of activities 
related to those roles are medicine management (planning the medicine supply 
and medicine procurement) and preparation of an annual report related to the 
medicines and activities in the medical facilities. Other activities related to 
patient care or clinical pharmacy include prescription and medication review, 
counseling, providing medicine information, ward visits (CHC with inpatient 
and hospital), adverse drug reaction monitoring, drug therapy monitoring, 
and evaluation of medication use.[57, 58] In implementing the UHC program 
in Indonesia, pharmacists can have a high exposure to patients to promote 
their role in patient care. A greater role in pharmaceutical care can improve 
equitable access to medicine and medicine expertise in healthcare provision. 

In Indonesia, there is a lack of understanding of the pharmacist role 
among other healthcare professionals, including physicians. Physicians in 
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1Indonesia’s healthcare system are on the top of the hierarchical culture among 
healthcare professionals. As mentioned earlier, many health professionals 
link the pharmacists’ role mainly to medicine supply to ensure the availability 
and accessibility of medicine.[32, 59, 60] In practice, many pharmacists in 
Indonesia focus on medical dispensing rather than providing pharmaceutical 
care to patients. As a result, the quality of pharmacist services is reduced.[43, 
56] The limited contribution of pharmacists among the healthcare team and 
the low priority that is given to increasing pharmacy staff result in a shortage 
of pharmacists in CHCs. This contributes to the minimal involvement of 
pharmacists in patient care.[43] Also, many physicians oppose pharmacists’ 
involvement in patient care because physicians generally perceive that 
providing care to the patients is their prerogative. Physicians also perceive 
pharmacists as a competitor in providing services. In contrast, pharmacists 
want to work together as partners in patient care.[61] Physicians are concerned 
about the pharmacist’s competence in clinical knowledge. Physicians might 
also perceive that pharmacists are not knowledgeable about medication if 
they do not spend time with patients to discuss their medication, including 
necessary medical information, to promote a rational prescription behavior 
of the physician.[56] Studies show that physicians are not comfortable with 
the option that the pharmacists recommend the therapy, but they agree with 
the pharmacist’s role in providing education and information to the patients.
[61-63] The pharmacist also perceives patients to have a low expectation of 
the pharmacist as they might not have a clear understanding of their role 
as the healthcare provider and retailer.[64] Thus, many challenges need to 
be considered in developing and implementing the new pharmacists’ role in 
patient care, especially in Indonesia.

1.8.  THE PROBLEM STATEMENT, AIMS, AND METHODS

As mentioned earlier, the increasing prevalence of diabetes is a global health 
concern, also in Indonesia. This health condition is coupled with the problem 
of high medication non-adherence among patients with diabetes in Indonesia. 
As explained in the previous section, this low level of medication adherence 
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1 could impact health expenditure if it is left unsolved. Even though medication 
non-adherence does not directly impact the prevalence of diabetes, in the 
long term, uncontrolled blood glucose will lead to increased healthcare costs, 
such as costs of treating diabetes complications. Healthcare professionals, 
including pharmacists, have the responsibility to help improve medication 
adherence. 

As reported in the literature, various pharmacist services have been 
developed and have been shown to improve medication adherence among 
patients with diabetes.[65-68] Implementing those pharmacist services is 
not straightforward, given the numerous context-specific factors that could 
impact the implementation, such as knowledge, culture, staff, facility, 
readiness, or policy.[69] An important first step to implement health services 
is to know the perspective of the end-user and healthcare provider about the 
services. Therefore, knowing what patients need from the pharmacist and 
which services pharmacists would like to provide to improve medication 
adherence is essential to find suitable pharmacist services valued by patients 
and pharmacists in Indonesia.

This dissertation focuses on the preferences for pharmacist services 
among patients with diabetes and pharmacists in Indonesia. Specifically, 
this dissertation aims to identify suitable pharmacist services to improve 
medication adherence among patients with diabetes in Indonesia. 

Consequently, the following research questions are addressed in the 
dissertation:

Question 1. What evidence-based pharmacist services have been 
developed, and what is known about the effectiveness of these services to 
improve medication adherence among patients with diabetes?

This research question focuses on reviewing the evidence on pharmacist services 
to improve medication adherence, namely services already implemented and 
studied globally. Previous review studies have shown the effectiveness of 
pharmacist services in diabetes care.[65, 67, 68, 70] However, these studies 
have some limitations, such as a narrow scope, i.e., they focus on a limited 
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1number of interventions or outcomes measures, or have a too broad scope, 
e.g., they involve various interventions by healthcare professionals, not only 
pharmacists. Therefore, a systematic review is conducted in this dissertation 
to analyze the relevant evidence on pharmacist services for improving 
medication adherence. Meta-analysis is added to investigate the overall 
effect size of pharmacist services on outcomes related to diabetes, including 
medication adherence. Additional meta-regression analysis is conducted to 
analyze the influence of study characteristics on the overall effect size. The 
review highlights the latest evidence regarding the pharmacist services that 
proved effective in improving medication adherence. These findings are used 
as input to investigate the following research question in this dissertation 
regarding the type of pharmacist services suitable for Indonesia.

Question 2. What are patients’ and pharmacists’ preferences for pharmacist 
services to improve medication adherence among patients with diabetes in 
Indonesia?

This research question focuses on eliciting patients’ and pharmacists’ 
preferences. As mentioned earlier, various pharmacist services have been 
developed and effectively implemented to improve diabetes treatment 
outcomes, especially medication adherence.[65-67] This raises questions on 
which pharmacist services should be implemented in practice. Pharmacist 
services that are effective in one context might not have the same effect 
in another context. Many factors can influence the effectiveness of the 
services, particularly factors related to patients’ preferences, as patients are 
those who will benefit from the application of the services. Knowing and 
understanding patients’ preferences can provide important insights into 
which pharmacist services should be implemented. As important as knowing 
patients’ preferences, insight into pharmacists’ preferences (service provision) 
are crucial for deciding on the type of services. Only a few studies explore 
pharmacists’ and patients’ preferences towards pharmacist services.[71-
73] Combining patients’ and pharmacists’ preferences is essential to design 
suitable pharmacist services that meet the patients’ needs in the Indonesian 
context. Therefore, in this dissertation, the method of DCE is used to elicit 
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1 the patients’ and pharmacists’ preferences for pharmacy services. The DCE 
uses a scenario and a set of hypothetical choice tasks. Pharmacist services 
included in the DCE are based on the findings of the systematic literature 
mentioned above. Data are collected in a survey conducted in Surabaya, the 
second biggest city in Indonesia. Random effect logistic regression is used to 
analyze the data.

Question 3. What are the perspectives of patients and pharmacists on the 
ranking of pharmacist services types to improve medication adherence among 
patients with diabetes in Indonesia?

This research question relates to the importance that patients and pharmacists 
attach to different service types identified in the systematic review (see first 
research question). Variations in pharmacist services[65-67, 74, 75] can be 
problematic for choosing which service best meets patients’ needs and should 
be applied in a given context. Even though many pharmacist services effectively 
improve medication adherence, there is no consensus on their application in 
practice. In Indonesia, the standard care guideline comprises many activities 
that pharmacists should provide to patients in general, including dispensing 
and patient care. However, there are no pharmacist services in Indonesia 
specifically designed to improve medication adherence among patients with 
diabetes. Therefore, this dissertation investigates the perspective of patients 
and pharmacists regarding the importance of pharmacist services that have 
already been effectively implemented elsewhere to improve medication 
adherence among patients with diabetes in Indonesia. For this purpose, a 
ranking-based analysis is used. Data are collected in the survey carried out 
in Surabaya. A rank-order probit model is used to analyze the data to identify 
the influence of respondents’ characteristics (patients and pharmacists) on 
the ranking of pharmacist services and the correlation of pharmacist services 
ranking conditional on the impact of the observable traits.      

Question 4. According to pharmacists’ and patients ‘ points of view, what 
are the desired pharmacist services to help improve medication adherence 
among patients with diabetes?
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1This research question is a continuation of previous research questions and 
focuses on the in-depth exploration of patients’ and pharmacists’ perceptions. 
The pharmacist role in patient care is developing rapidly in the world. In the 
countries that are still in the transitional phase of this pharmacist role, a clear 
policy is needed to support the extended role of the pharmacist in patient care. 
Indonesia is one of the countries where the pharmacist role is changing with 
the objective to focus on patient care. Pharmaceutical care standard guidelines 
have been established to regulate the new pharmacists’ role in patient care.
[53, 54] In practice, not all pharmacists in Indonesia can implement their 
new role due to certain limitations or barriers. Changes in the pharmacist’s 
role from services that focus on dispensing and preparing the medicine 
to more involvement in patient care can be challenging in practice. Thus, 
this dissertation investigates the perspective of patients and pharmacists to 
identify what kind of pharmacist services can improve medication adherence 
in diabetes care in the Indonesian context. As for the previous two research 
questions, data are collected among patients and pharmacists in Surabaya. A 
combination of qualitative and quantitative techniques is used for the analysis. 

1.9. TOOLS, SAMPLING, ETHICAL APPROVAL, AND DATA 
COLLECTION

A questionnaire is the main tool used in this dissertation for collecting 
empirical data. The questionnaire is self-developed and comprises three 
sections related to socio-demographic data, ranking of pharmacist services, 
and DCE, including scenario and set of choices. Pharmacist services included 
in the questionnaire are based on the findings of the systematic review carried 
out prior to the empirical phase. Five types of pharmacist services are included 
in the DCE and ranking: consultation, brochure, medication review, telephone 
call, and patient group discussion/seminar. For the DCE, consultation is 
used as the baseline service because it is the most common service used 
by the pharmacist to improve medication adherence. Two versions of the 
questionnaire are designed for pharmacists and patients, respectively, with 
different socio-demographic questions and scenarios before the DCE choices. 
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1 In both versions of the questionnaire, the DCE set contains four attributes 
related to consultation and additional services (educational-based services 
and behavioral-based services). 

The questionnaire is then used to survey patients and pharmacists in CHCs 
and hospitals in Surabaya, Indonesia. The questionnaire is checked for face 
validity with the help of ten potential respondents in Indonesia to explore their 
understanding of the questions and adjust the questionnaire before the actual 
data collection starts. The survey is carried out from February to November 
2019.

Ethical approval of the survey is granted by the Institutional Ethical Committee 
of the University of Surabaya (067/KE/II/2019). In addition, approval 
for data collection in the CHC is obtained from the Surabaya City Health 
Office (072/9061/436.7.2/2019). At the same time, approval for hospital data 
collection is granted from each research site’s board (070/6236/43686/2019, 
Kp.2.07/2/18/PT.PHC-2019, and  934/RSHU/Dir./V/2019). Maastricht 
University is also informed about the data collection and data storage plan.  

The survey involved patients with diabetes and pharmacists from CHCs and 
three hospitals in Surabaya, Indonesia. The inclusion criteria for patients 
were: adult patients (>18 years old) with diabetes taking diabetes medication 
and visiting CHCs or hospitals. Patients who could not communicate or did 
not want to participate were not included in the survey. The inclusion criteria 
for pharmacists were all pharmacists who worked in CHCs or hospitals in 
Surabaya, Indonesia. 

Patients are sampled from 57 CHCs and three hospitals. Slovin’s formula 
is used to determine a minimum sample size of 391 for CHCs and 381 for 
hospitals. Below, details on the sampling calculation are presented:

- Respondents in the CHCs

CHCs in the survey covered the north, east, west, south, and center of 
Surabaya, Indonesia. Sample size calculation for the number of CHCs to 
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1be involved in each area for the collection of data among patients is done 
using Slovin’s formula:

n = N / (1 + N e2)

where N is the expected population size, and e is the error tolerance (0.05).

The minimum number of CHCs generated by the formula is 12 in the 
north, 14 in the south, 10 in the west, 13 in the east, and 8 in the center 
area. In the next step, we select the CHCs to be included in the survey 
based on the generation of random numbers using MS Excel on the list of 
all CHCs in each area.

In the data collection among patients in CHCs, a minimum target sample 
size of 391 patients (for all 57 CHCs mentioned above) is calculated 
based on Slovin’s formula. Additional patients are sampled to account for 
the probability of dropout. Thus, the sample included 457 patients from 
57 CHCs (each CHC provided eight patients). 

All pharmacists in 63 CHCs, who are willing to participate and have 
experience providing services to outpatient with diabetes, were included 
in the survey.

- Respondents in hospitals

Only three hospitals are involved in the survey because only those were 
willing to participate. 

Data collection among patients in the hospital uses the same formula for 
the sample size calculation with a minimum target sample size of 381 
patients. Again, patients are added to this minimum, and a total of 579 
patients are surveyed from the three hospitals (272 patients for one public 
hospital and 307 patients distributed in two private hospitals). 

All pharmacists working in the three hospitals who are willing to 
participate and have the necessary experience are included in the survey.

The data collection process was conducted between February and December 
2019 with the help of four research assistants. Pharmacists and nurses in each 
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medical facility helped the research assistants to identify patients with diabetes. 
A questionnaire was used for data collection regarding DCE and ranking for 
patients and pharmacists. An interview was the other data collecting process 
to answer one of the research questions of the dissertation. 

1.10.  STRUCTURE OF THE DISSERTATION

This dissertation consists of seven chapters. After this introductory chapter, 
the following six chapters are focused on answering the research questions. 
Chapter 2 presents the systematic literature review of pharmacist services that 
can improve medication adherence among patients with diabetes. The chapter 
presents the results of the meta-analysis and meta-regression analysis of the 
effectiveness of these services and the effect of various study characteristics. 
Next, Chapters 3 and 4 investigate the patients’ and pharmacists’ preferences 
for pharmacist services to improve medication adherence among patients with 
diabetes in Indonesia. The DCE method elicits preferences using a scenario 
and set of hypothetical choices. Chapter 5 elaborates on the importance that 
patients and pharmacists attach to pharmacist services to improve medication 
adherence among patients with diabetes in Indonesia. A rank order probit model 
is used to investigate the influence of patients’ and pharmacists’ characteristics 
on the ranking of pharmacist services. Next, Chapter 6 explores patients’ 
perceptions as end-user and pharmacists as service providers about the type 
of pharmacist services that can help improve medication adherence among 
patients with diabetes in Indonesia. The chapter is based on interviews with 
patients and pharmacists. Finally, Chapter 7 discusses the main dissertation 
findings in the form of key statements and outlines the conclusions of the 
dissertation.
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ABSTRACT

Background 

Control of blood glucose and a reduced risk of complications are important 
treatment goals in diabetes. Medication non-adherence can influence the 
outcome of diabetes. The involvement of a pharmacist in diabetes care might 
help patients achieve better treatment outcomes. Existing literature reviews 
have focused on a limited number of interventions and outcome measures 
and have involved different healthcare professionals. This chapter aims to 
review pharmacist-led interventions to improve medication adherence in 
patients with diabetes and assess the effectiveness of these interventions on 
medication adherence. 

Methods

Six databases were systematically searched between March and September 
2017 for randomized controlled trials: PubMed, Cochrane Library, EMBASE, 
CINAHL, JSTOR, and Web of Science. The outcome measures used were: 
medication adherence, HbA1c (Hemoglobin A1c), fasting plasma glucose 
(FPG), post-prandial blood glucose (PPG), or random blood glucose (RBG). 
Cohen’s d, a standardized effect size, enabled a comparison of studies with 
different outcome measures. The Cochrane risk of bias tool was used to assess 
the quality of the studies. 

Results

Fifty-nine studies were included in this review. Pharmacist-led interventions 
enhanced outcomes in patients with diabetes (standardized mean difference 
(SMD) -0.68; 95% CI -0.79, -0.58; p<0.001). Sub-group analysis by 
intervention strategy, the type of intervention and outcome measures 
produced similar results. Further analysis showed that education, printed/
digital material, training/group discussion, were more effective than other 
interventions. 

Conclusion

This finding supports the pharmacist’s role in diabetes care to enhance 
medication adherence through various pharmacist interventions/services.
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2.1.  INTRODUCTION

As argued in Chapter 1, control of blood glucose and reduced risk of diabetes 
complications are the primary goals of medication treatment for diabetes.
[76] Medication adherence is critical for the optimal treatment of diabetes. 
Adherence is defined as “the extent to which a person’s behavior – taking 
medication, following a diet, and/or executing lifestyle changes – corresponds 
with agreed recommendations from a healthcare provider”.[77] Despite the 
importance of medication adherence in diabetes, evidence has shown that 
adherence to diabetes treatment ranges between 36-93%.[25, 26] Non-
adherence could result in suboptimal control of diabetes that could increase 
the disease burden.[79, 80] Improvement in adherence is expected to lower 
healthcare expenditures, reduce HbA1c (one of the blood test analyses to 
monitor blood glucose control during the previous two or three months), and 
reduce the risk of complications.[81, 82] More information on medication 
adherence can be found in Chapter 1. 

Healthcare professionals play an important role in improving adherence 
among patients with diabetes. With so many healthcare professionals 
involved in patient care, collaboration and a multidisciplinary approach are 
recommended by diabetes guidelines to provide more holistic treatment and 
to obtain better outcomes.[76, 78] A larger role of the pharmacist, i.e., the 
transition from product-oriented to patient care-oriented services (including 
education, monitoring treatment goals, adherence, drug-related problem 
assessment), can improve patients’ medication adherence and result in better 
treatment outcomes.[79] Also, the involvement of a pharmacist in a diabetes 
multidisciplinary healthcare team is recommended by several studies[80-82], 
including those by the American Diabetes Association (ADA) and the Canadian 
Diabetes Association.[76, 78] Previous literature reviews have shown that 
pharmacist-led interventions could help reach the glycemic goal and improve 
medication adherence.[65, 67, 68, 70, 83-87] However, they either have 
a narrow scope, e.g., they focus on a limited number of interventions and 
outcome measures, or are too broad, e.g., they involve various interventions 
by healthcare professionals and not only those by pharmacists. 
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This chapter provides a systematic review of pharmacists’ interventions to 
improve medication adherence in patients with diabetes and assesses the 
effectiveness of these interventions. This effectiveness can be measured 
through blood analysis tests, with different outcome measures, namely 
HbA1c, FPG, PPG, or RBG. The effectiveness can also be measured through 
non-blood analysis tests, for example, by a questionnaire, which measures 
the outcomes of an intervention in terms of stated medication adherence. In 
contrast to prior studies that have compared the effects of interventions using 
different outcome measures, the review presented here, uses Cohen’s d to 
standardize effect size measures. Standardized effect size measures enable a 
meta-analysis and meta-regression analysis comparing studies with different 
intervention strategies, types of interventions and outcome measures. 

2.2.  METHODS 

This meta-analysis followed the Preferred Reporting Items for Systematic 
Reviews and Meta-analysis [PRISMA] guideline[88]. The systematic review 
was registered with the Prospective Registration of Systematic Reviews, as 
PROSPERO 2017: CRD42017076905.  

Search strategy 

Six databases (PubMed, Cochrane Library, EMBASE, CINAHL, JSTOR, and 
Web of Science) were searched from March until September 2017. The search 
started with an initial search in March, a final search in April and the last 
check for updates in September 2017. The three main keywords used were 
“diabetes”, “medication adherence”, and “pharmacist”. They were combined 
using Boolean Operator (AND, OR, NOT). Medical subject subheading 
(MeSH) terms and EMTREE (a hierarchically structured, controlled 
vocabulary used to index all of the EMBASE content) were used to search 
PubMed and EMBASE, respectively. 
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The final search terms used in PubMed were as follows:

(“diabetes mellitus”[MeSH Terms] OR (“diabetes”[All Fields] AND 
“mellitus”[All Fields]) OR “diabetes mellitus”[All Fields] OR “diabetes”[All 
Fields] OR “diabetes insipidus”[MeSH Terms] OR (“diabetes”[All Fields] 
AND “insipidus”[All Fields]) OR “diabetes insipidus”[All Fields]) OR 
(“diabetes mellitus, type 2”[MeSH Terms] OR “type 2 diabetes mellitus”[All 
Fields] OR “diabetes type 2”[All Fields]) OR (“diabetes mellitus, type 
1”[MeSH Terms] OR “type 1 diabetes mellitus”[All Fields] OR “diabetes type 
1”[All Fields]) AND (“pharmacists”[MeSH Terms] OR “pharmacists”[All 
Fields] OR “pharmacist”[All Fields]) AND (“medication adherence”[MeSH 
Terms] OR (“medication”[All Fields] AND “adherence”[All Fields]) OR 
“medication adherence”[All Fields])  

This set of search terms was slightly modified when searching in other 
databases due to a different system and technical limitations (Table 2.1).

Table 2.1. Search strategy in other databases

Databases         Searching strategy

EMBASE          Three main keywords (diabetes AND pharmacist AND medication adherence) 
         using a combination of multi-field search in all fields and EMTREE (exp 
         diabetes mellitus/ AND exp pharmacist/ AND exp medication compliance/) 

Cochrane       Three main keywords (diabetes AND pharmacist AND medication 
        adherence)in title, abstract and keyword

CINAHL         Three main keywords (diabetes AND pharmacist AND medication adherence)

JSTOR         Three main keywords (diabetes AND pharmacist AND medication adherence) 
        in advanced search
Web of Science        Three main keywords (diabetes AND pharmacist AND medication adherence) 
        in basic search
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Selection criteria

Studies were included if they were based on a randomized controlled trial that 
evaluated an intervention by a pharmacist with the aim to improve medication 
adherence among adult patients with diabetes. Studies were excluded if 
the intervention was carried out by a healthcare professional other than a 
pharmacist and if the treatment group consisted of pediatric or adolescent 
patients with diabetes (less than 18 years old). Outpatient care was the main 
focus of this review without any limitation on the setting (hospital, clinic, or 
community). Studies that solely focused on inpatient care were excluded. The 
outcome measures used in this review included at least one of the following: 
medication adherence, HbA1c, FPG, PPG, or RBG. There was no restriction 
on the year of publication, but only English language published studies were 
included in this systematic review. 

The study selection followed three steps. First, one of the researchers screened 
all titles and abstracts; and consulted with the two other researchers when 
there was a problem with the selection of a study. Second, potential studies 
included during the first step; were further screened for relevance by assessing 
the full-text version based on inclusion criteria and in consultation with the 
two other researchers. If a conference abstract was found, we tried to find 
the full-text version for this abstract. Third, the reference lists of the selected 
publications were reviewed.

Information extraction and analysis

One of the researchers extracted the data from the studies included in this 
review. No blinding for the author or journal was applied in the extraction 
process. Data extracted were publication details (title, author, year of 
publication, and journal name); study design characteristics (country setting 
of the study, type of the study, study objective, random allocation, period of 
study conducted and sample size); study characteristic (age, period of follow 
up, types of outcomes measures, types of tools used to measure outcome, 
intervention strategy, and type of individual intervention), and results of the 
study.
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The baseline and follow-up mean values of the outcome measures are reported 
in the review and are used to measure the effectiveness of the intervention. 
Changes in values (follow-up minus baseline value for each group) were used 
if the baseline and follow-up values were unavailable. Based on the forest 
plot and funnel plot diagram, studies with more than a 4-point difference in 
the effect size compared to the average effect size were categorized as outliers 
and excluded from the analysis. No indication of a more suitable cut-off point 
was found in the literature. Meta-analysis using a random effect model was 
applied to the pooled data. Using Cohen’s d with 95% Confidence interval 
(CI), standardized effect sizes were also automatically calculated when the 
meta-analysis was applied (mean and Standard deviation (SD) values were 
available)[89]. Sub-group meta-analysis was done based on the period of 
follow-up, types of outcome, and types of intervention. These results are 
presented in tables and forest plots. Meta-regression was also applied to 
explore which characteristics were associated with the effect size. All analyses 
were carried out using Stata version 15.0. The PRISMA checklist was used as 
a guide for checking the quality of our systematic review.

Risk of bias assessment

The Cochrane risk of bias tool (RoB 2.0) was used as the primary tool to assess 
the quality of the studies.[90] One researcher assessed the risk of bias and 
discussed when problems were encountered with the other two researchers. 
The assessment includes five domains: the randomization process, deviation 
from the intended intervention, missing data outcome, measurement of 
outcome, and selection of the reported result. Categories used were “low risk” 
if it was not likely to influence the result; “some concern” if there was some 
doubt about the result; and “high risk” if there was a high concern on the 
result.    

2.3.  RESULTS

The search in all databases resulted in a total of 1181 titles. After title and 
abstract screening, 135 studies met the inclusion criteria and were explored 
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further by reading the full text. This further screening took out 105 of the 135 
and left 30 studies that met the inclusion criteria. Non-randomized controlled 
trials and full-text unavailability (mostly conference abstracts) were the two 
main reasons studies were excluded. Some of the conference abstracts came up 
during the search process. The search process also included other systematic 
reviews to get other randomized controlled trials that did not appear in the 
search strategy. This resulted in another 25 studies included in this systematic 
review. A final check on the updated studies in all databases in September 
2017 added another four studies. A total of 59 studies were included in this 
systematic review (Figure 2.1).

Figure 2.1. Flowchart of study selection

Study characteristics

Details of the study characteristic are presented in Table 2.2. The studies in-
cluded in this review cover countries from all six continents. Twenty-seven 
studies were conducted in Asia; 17 studies in North America; 7 in Europe; 
4 in South America; 2 in Australia; and 2 in Africa. The study settings were 
clinics, community pharmacies, and hospitals. 
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Table 2.2. Characteristic of the studies reviewed
Characteristic              No of articles 
Region/Country
Asia

India[83, 91-100]                11
Malaysia[86, 101-103]               4
Jordan[104-106]                3
China[107, 108]                     2
Iran[109, 110]                2
Hong Kong[111]                    1
Iraq[112]                1
Taiwan[113]                1
Thailand[114]                1
United Arab Emirates [115]                  1

North America 
United State (US) [116-131]                    16
Canada[132]                1

Europe 
United Kingdom[85, 133]               2
Belgium[134]                 1
Cyprus[135]                1
Denmark[136]                1
Spain[137]                 1
Sweden[138]                    1

South America 
Brazil[87, 139-141]                  4

Africa 
Ethiopia[142]                 1
Nigeria[143]                    1

Australia[144, 145]                      2

Age 

Control group 
<50[93, 115, 123]                    3
50 to 59[83, 86, 91, 92, 94-101, 103, 104, 106-110, 112, 114, 116, 117, 125, 127-130, 142]                29
60 to 65[87, 102, 111, 119, 122, 124, 126, 132, 134-137, 139-141, 143, 144]                 17
≥65[85, 105, 113, 118, 120, 121, 131, 133, 138, 145]                   10
Treatment group 
<50[93, 115, 123]                3
50 to 59[83, 86, 91, 92, 94-101, 103, 104, 106-110, 112, 114, 116-119, 121, 125, 127-130, 132]             32
60 to 65[87, 102, 105, 111, 120, 122, 124, 131, 134, 135, 137, 139-144]                     18
≥65[85, 92, 113, 133, 138, 145]               6

Intervention strategy  

Educational intervention[83, 92-94, 97-101, 108, 130, 143]                  12
Behavioral intervention[124]               1
Combined intervention[85-87, 91, 95, 96, 102-107, 109-123, 125-129, 131-142, 144, 145]              46

Type of intervention* 

Education (disease, medication, lifestyle)[83, 86, 87, 93, 96-98, 101-118, 120-123, 125, 126, 128, 130-140, 142, 143]                 45
Consultation[83, 85, 87, 91, 92, 94-96, 98-101, 106-110, 113, 116, 121, 122, 126-128, 130, 133-137, 142, 143]            32
Medication review[86, 87, 103, 110-113, 117, 119, 121-124, 127-129, 133, 135-137, 139-142, 144, 145]                  26
Printed or digital materials[83, 85-87, 91, 94-96, 98-100, 102, 105, 106, 110, 115, 116, 129, 135, 138, 141, 145]                  24
Telephone call[85, 87, 95, 103, 105-108, 110, 112, 113, 117, 126-129, 142-145]                   20
Diary/record book[91, 95, 104, 109, 110, 115, 133, 138]                    8
Training or group discussion[108, 116, 121, 125, 129, 142]                   6
Others (referral, health equipment)[103, 104, 110, 113, 120, 122, 129, 133, 136, 138]                   10

Risk of bias 

Some concern[86, 87, 93-97, 100, 101, 103-105, 107-109, 111-115, 118-120, 123-125, 128, 131-135, 137-140, 142, 143]                38
High risk[83, 85, 91, 92, 98, 99, 102, 106, 110, 116, 117, 121, 122, 126, 127, 129, 130, 136, 141, 144, 145]                  21

*Number of articles might be more than total because there is a possibility of duplication between types of intervention
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Three intervention strategies were distinguished: educational, behavioral, 
and combined (educational and behavioral) interventions. Various types 
of pharmacist’s interventions were found, such as education, consultation, 
medication review, printed/digital material, telephone calls, daily record 
books, training and group discussions, and others (referrals, blood glucose 
meters, and pillbox). Interventions were implemented separately or as 
a combination of interventions. Four outcome measures based on blood 
analysis were reported in the reviewed studies to assess the interventions, 
specifically, 46 studies reported on HbA1c, 26 studies on FPG, four studies 
on PPG, four studies on RBG. An additional outcome measure reported in 28 
studies was medication adherence measured based on a questionnaire. Some 
studies showed that pharmacists contacted a physician if there was a need to 
approve medication modification. In three studies, pharmacists also involved 
a dietician, nurse and physician for some parts of the intervention.[118, 129, 
131] A description of the studies included in this systematic review can be 
found in Appendix A1.

Study quality assessment

The quality assessment of the studies using the Cochrane risk of bias tool 
showed some concern and a moderate risk of bias in 38 studies, while 21 
studies had a high risk of bias in quality. This assessment did not find a study 
with a low risk of bias in quality. The two domains that mostly contributed 
to the moderate and high risk of bias were the “randomization process” and 
“deviation from the intended intervention”.

Also, allocation concealment and blinding among groups mainly were under-
reported in the studies. A lack of information on allocation concealment was 
found in 48 studies, 56 studies did not provide information about blinding on 
the patient side, and 51 studies did not provide information about the blinding 
of the pharmacist who provided the intervention. An unbalanced number of 
patients across the treatment and control groups was found in 13 studies.

Funnel plots showed that the results might be influenced by publication bias 
(Appendix A2). The Egger’s test showed that the effect size measures reported 
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in this review might be affected by the effect size measures of small studies 
(Egger’s bias coefficient -3.123, 95% CI -5.007, -1.239, P=0.001). 

Overall pooled effect size

Based on the preliminary assessment of the pooled effect size estimation of the 
overall review results, two studies[94, 95] were excluded from the analysis. 
These two studies appeared to be outliers based on the preliminary forest plot 
diagram and pooled effect size estimation: their effect size was considerably 
different from the effect size reported in other studies (more than a four-point 
difference in value between studies). 

Figure 2.2 presents the overall pooled effect size estimation of the interventions 
reviewed in the studies on the outcome measures when the studies were 
analyzed together using a random effect model. For this purpose, the effect 
size values of the medication adherence were taken with a negative sign to 
be comparable to the values of the other four outcome measures. Thus, an 
overall negative effect indicates an improvement in this pooled analysis. As 
shown in the figure, the pooled results from all studies indicate a significant 
improvement in the outcome measures by the intervention in general (SMD/
standardized mean difference -0.69; 95% CI -0.79, -0.58; P <0.001). 
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Figure 2.2. The overall effect size of all studies included in the analysis
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Effect of the follow-up period and intervention strategy on the outcome 
measures 

Random effect models by outcome measure (medication adherence, HbA1c, 
FPG, PPG, RBG) were also applied to estimate the effect size for subgroups 
of studies, based on the follow-up period and the intervention strategy. Some 
studies were included in more than one subgroup because they had more 
than one follow-up period and/or included a combination of more than one 
intervention strategy. In the analysis of the total effect size (including all 
outcome measures) for each period of follow-up and intervention strategy, 
a modification of the sign of the medication adherence value was applied; 
namely, the effect size value of the stated medication adherence was modified 
into a negative sign.

Table 2.3 summarizes the pooled effect size estimation based on the follow-
up period and intervention strategy. As indicated in the table, pharmacists’ 
interventions significantly improved almost all outcome measures within 
three time periods of follow-up. The analysis on each group based on the 
intervention strategy also showed a similar effect on the outcome measures 
(stated medication adherence, HbA1c, and blood test other than HbA1c (FPG/
PPG/RBG)).
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Table 2.3. Effect size per outcome measure based on follow-up period and 
intervention strategy

 Detail   Medication           HbA1c Blood test other Total 
    adherence   than HbA1c 
       (FPG/PPG/RBG)
 ≤3 months
 N   10             7  15  32
 D+L pooled SMD  0.577             -0.690 -0.419  -0.524
 CI lower   0.230             -1.147 -0.652  -0.700
 CI upper   0.923             -0.233 -0.186  -0.348
 Heterogeneity (Q) / d.f. 64.84*/9             56.00*/6 70.68*/14  193.49*/31
 I2   86.10%             89.30% 80.20%  84.00%
 tau squared  0.265             0.330 0.160  0.209
 test of SMD=0;Z value 3.26*             2.96* 3.53*  5.83*
 >3-≤6 months
 N   5             18  16  39
 D+L pooled SMD  0.673             -0.345 -0.889  -0.607
 CI lower   0.296             -0.456 -1.187  -0.752
 CI upper   1.050             -0.234 -0.590  -0.462
 Heterogeneity (Q) / d.f. 22.67*/4             30.24*/17 175.66*/15 258.30*/38
 I2   82.40%             43.80% 91.50%  85.30%
 tau squared  0.150             0.023 0.324  0.173
 test of SMD=0; Z value 3.50*             6.10* 5.84*  8.20*
 >6 months
 N   4              17   11  32
 D+L pooled SMD  0.874             -0.860 -1.069  -0.927
 CI lower   0.196             -1.120 -1.504  -1.138
 CI upper   1.552             -0.600 -0.634  -0.716
 Heterogeneity (Q) / d.f. 36.75*/3              143.46*/16  160.72*/10 342.00*/32
 I2   91.80%              88.80%  93.80%  90.90%
 tau squared  0.437              0.258  0.490  0.326
 test of SMD=0; Z value 2.52*             6.49* 4.81*  8.61*
 Educational intervention 
 N   9             4  12  25
 D+L pooled SMD  0.591             -0.695 -0.655  -0.636
 CI lower   0.342             -1.089 -0.993  -0.827
 CI upper   0.841              -0.302 -0.317  -0.446
 Heterogeneity (Q) / d.f. 29.71*/8              15.15*/3 130.12*/11 176.15*/24
 I2   73.10%             80.20% 91.50%  86.40%
 tau squared  0.106             0.122 0.320  0.197
 test of SMD=0: Z value 4.64*             3.46* 3.80*  6.55*
 Combined intervention 
 (Educational+behavioral)
 N   10             38  30  78
 D+L pooled SMD  0.729             -0.610 -0.818  -0.702
 CI lower   0.332             -0.774 -1.040  -0.827
 CI upper   1.125             -0.447 -0.595  -0.577
 Heterogeneity (Q)/d.f. 96.57*/9             287.74*/37 302.06*/29 692.38*/77
 I2   90.70%             87.10% 90.40%  88.90%
 tau squared  0.363             0.222 0.331  0.271
 test of SMD=0: Z value 3.60*             7.32* 7.20*  10.98* 
 N   19             42  42  103
 D+L pooled SMD  0.663             -0.617 -0.768  -0.684
 CI lower    0.429             -0.767 -0.951  -0.789
 CI upper    0.898             -0.467 -0.585  -0.580
 Heterogeneity (Q) / d.f.  127.12*/18            304.74*/41 434.18*/41 868.62*/102
 I2    85.80%             86.50% 90.60%  88.30%
 tau squared   0.229             0.205 0.316  0.249
 test of SMD=0; Z value 5.54*             8.05* 8.23*  12.82*

*p < 0.05; FPG=fasting plasma glucose; PPG=post-prandial blood glucose; RBG=random blood glucose; SMD=standardized mean 
difference; CI=confidence interval; d.f=degree of freedom, see Appendix A4 and A5 for the forest plot result.
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As indicated in the table, a combined intervention strategy (including both 
educational and behavioral elements) was the most popular strategy used 
by pharmacists. The educational intervention strategy was also frequently 
applied alone. Both strategies significantly improved all outcome measures.
These strategies were realized using various types of interventions. Based 
on an additional table in Appendix A3, the pharmacist’s five most common 
types of individual interventions were education, consultation, printed/digital 
material, medication review, and telephone call. These pharmacist-led types of 
individual interventions significantly improved the overall outcome measures 
of a patient with diabetes, even though there was a non-significant result on 
one of the outcome measures (training/group discussion on blood tests other 
than HbA1c). Some of the data on interventions and outcome measures could 
not be analyzed because of a lack of studies. The forest plot for the period 
of follow-up, intervention strategy and type of intervention can be found in 
Appendix A4-A6     

Analysis of the effect of study characteristics on the effect size 

Meta-regression analysis was done to explore the association between the 
study characteristics and the effect size. Again, modification of the sign of the 
medication adherence value was done to make it comparable with the other 
outcome measures. 

Table 2.4 presents a summary of the results of the meta-regression analysis. 
Seven meta-regression models were estimated: one model with the outcome 
measures as an explanatory variable (model I), one model with type of 
intervention as variables (model II), one model with intervention strategy 
(model III), one model with the continent (model IV), one model with other 
characteristics besides the outcome measure, intervention strategy, and type 
of intervention (model V), a full model that included all variables using 
the intervention strategy (full model I) and a full model using the type of 
intervention (full model II). 

Printed/digital material was found to be a more effective intervention to 
improve the outcome measures in model II, with the addition of education 
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and training/group discussion in the full model II. Educational and combined 
intervention strategies had similar effects on the outcome measure in model 
III and the full model I. 

Studies with a longer period of follow-up were associated with more effective 
interventions based on both of the full models. Regarding the continent in the 
full models, studies in five continents overall reported similar effects on the 
outcome measures.

Table 2.4. Result of meta-regression analysis – the association of study 
characteristics with effect size measures (103 observations)

Characteristic         Coefficient          Standard error         Lower 95% CI         Upper 95% CI 

Model I (Outcome measures)
Outcome measures    

HbA1c (reference category)    
Medication adherence       -0.040  0.185  -0.407  0.328
Blood test other than HbA1c     -0.147  0.147  -0.438  0.144
(FPG/PPG/RBG)        

Constant         -0.626* 0.103  -0.831  -0.421
tau^2 = 0.3747    

Model II (Type of intervention)
Types of intervention     

Telephone call (reference category)    
Education         -0.111  0.219  -0.547  0.325
(disease, medication,lifestyle)     
Consultation        0.096  0.165  -0.232  0.423
Medication review      -0.332  0.200  -0.729  0.064
Printed or digital material      -0.538*  0.191  -0.917  -0.159
Diary record book      0.027  0.187  -0.343  0.398
Training or group discussion    -0.508  0.290  -1.083  0.068
(medication)       
Others        0.176  0.271  -0.363  0.715
(referral, health equipment)     

Total combination       -0.004  0.110  -0.223  0.215
Constant        -0.297  0.227  -0.747  0.153
tau^2  = 0.3155

Model III (Intervention strategy)
Intervention strategy    

Educational intervention (reference category)    
Combined intervention      -0.007  0.160  -0.324  0.310

Total combination       -0.075  0.057  -0.189  0.038
Constant        -0.464*  0.189  -0.839  -0.089
tau^2  = 0.3706    
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Characteristic         Coefficient          Standard error         Lower 95% CI         Upper 95% CI

Model IV (Continent)

Continent    
Asia (reference category)    
North America       0.152  0.166  -0.179  0.482
Europe       0.109  0.245  -0.379  0.596
South America       -0.243  0.287  -0.812  0.326
Australia       -0.949*  0.388  -1.719  -0.180
Africa        0.123  0.646  -1.160  1.405

Constant        -0.690*  0.082  -0.852  -0.528
tau^2  = 0.3473

Model V (Other characteristics)

Follow-up period (months)      -0.059*  0.016  -0.092  -0.027
Sample size       0.001  0.001  -0.001  0.002
Age of treatment group (years)    -0.022  0.088  -0.196  0.152
Year of publication       0.018   0.016  -0.014  0.050
Risk of bias (high)       -0.336*  0.140  -0.613  -0.059
Constant        -0.297  0.292  -0.877  0.284
tau^2 = 0.3172 

Full Model (I)

Outcome measures 
HbA1c (reference category)    
Medication adherence      -0.139  0.191  -0.518  0.239
Blood test other than HbA1c 
(FPG/PPG/RBG)       -0.198  0.147  -0.491  0.094

Intervention strategy
Educational intervention (reference category)    
Combined intervention        -0.030  0.203  -0.435  0.374

Total combination        -0.020  0.060  -0.139  0.100
Continent 

Asia (reference category)    
North America         0.265  0.205  -0.142  0.672
Europe         0.352  0.296  -0.235  0.940
South America        -0.044  0.307  -0.655  0.567
Australia        -0.603  0.503  -1.602  0.396
Africa          0.102  0.669  -1.227  1.431

Follow-up period        -0.063* 0.018  -0.099  -0.027
Sample size        0.001  0.001  -0.001  0.003
Age of treatment group       -0.044  0.121  -0.285  0.197
Year of publication        0.015  0.021  -0.027  0.057
Risk of bias (high)         -0.272  0.178  -0.627  0.082
Constant         -0.135  0.404  -0.937  0.667
tau^2 = 0.3047    
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Characteristic         Coefficient          Standard error         Lower 95% CI         Upper 95% CI 

Full Model (1I)

Outcome measures     
HbA1c (reference category)    
Medication adherence       -0.306  0.186  -0.676  0.063

Blood test other than HbA1c     -0.141  0.140  -0.420  0.138
(FPG/PPG/RBG)        

Type of intervention    
Telephone call (reference category)    
Education         -0.554*  0.270  -1.092  -0.016
(disease, medication, lifestyle)    
Consultation        -0.137  0.226  -0.588  0.313
Medication review       -0.508  0.283  -1.071  0.054
Printed or digital material       -0.613* 0.217  -1.045  -0.181
Diary record book       -0.403  0.218  -0.836  0.030
Training or group discussion     -1.152* 0.363  -1.875  -0.429
(medication)        
Others         -0.214  0.293  -0.797  0.368
(referral, health equipment)       

Total combination        0.239  0.135  -0.029  0.507
Continent     

Asia (reference category)    
North America        0.396  0.238  -0.078  0.870
Europe        0.589  0.351  -0.108  1.287
South America        0.269  0.331  -0.390  0.928
Australia        -0.648  0.495  -1.634  0.337
Africa         -0.344  0.636  -1.608  0.921

Follow-up period        -0.047* 0.019  -0.085  -0.009
Sample size        -0.001  0.001  -0.002  0.001
Age of treatment group       -0.242  0.122  -0.484  <-0.001
Year of publication        0.028   0.021  -0.013   0.069
Risk of bias (high)        -0.234  0.198  -0.629  0.161
Constant         0.645  0.475  -0.300  1.590
tau^2 = 0.2627    

 *p < 0.05

2.4.  DISCUSSION  

As diabetes is a global health problem, the studies included in this review 
comprise all six continents. Asia and America (North and South America) are 
the biggest contributors to this review, with United States and India as the 
two countries with the highest number of studies. A high number of studies 
from these continents might be related to a higher number of patients with 
diabetes.[146] Other systematic reviews have also shown that more studies 
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are being conducted in the United States on this topic.[67, 68, 147] This might 
be due to the high prevalence of diabetes and higher spending on research and 
development in the US.[148] 

As shown by our results, pharmacists have implemented various interventions 
all over the world (see Table 2.2) to improve medication adherence. Most 
interventions require the patient’s involvement in the decision-making related 
to his condition, raise awareness about diabetes, and improve treatment 
management, especially medication adherence, in achieving optimal 
treatment targets. Three studies involved other healthcare professionals, i.e., 
a dietician, nurse, nutritionist, or physical therapist, during some part of the 
intervention.[118, 129, 131] Several studies indicated that pharmacists also 
directly collaborated with a physician if approval for medication modification 
was needed by the patient. This finding emphasizes the importance of 
collaboration between pharmacists and other healthcare professionals to 
provide more comprehensive care for the patient.  

Standardized outcome measures (Cohen’s d) enable a meta-analysis of 
studies with different outcome measures, distinguishing this review from 
previous systematic reviews. The overall analysis shows that a pharmacists’ 
involvement in patient care enhances outcomes for patients with diabetes. 
The variation in the period of follow-up (1-24 months) that was also found in 
previous studies (3-24 months)[65, 67, 68, 75] shows that period of follow up 
depended on the design of the study and type of outcome measure used in the 
study. Different follow-up periods significantly affected the overall outcome, 
i.e., ≤ 3 months, >3 -≤ 6 months, and > 6 months. A longer period of follow-
up might produce better results (based on the full model) and also could be 
used to determine the sustainability of the intervention. Three intervention 
strategies were identified in this review. The combined intervention strategy 
involving educational and behavioral interventions was the most popular 
strategy used by the pharmacist, followed by the educational intervention 
strategy. This finding is also supported by the fact that education is the most 
common method used by pharmacists to enhance medication adherence[83, 
86, 87, 96, 101-111, 113-118, 120-122, 125, 126, 130, 133-140, 142, 149-
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155], followed by consultation as the second most common intervention.[83-
85, 87, 94-96, 98, 100, 101, 106-110, 113, 116, 121, 122, 126, 127, 130, 133-
137, 142, 154-157] This finding is in line with the results of prior systematic 
reviews[66-68], especially about the individual type of intervention. This 
review showed that education was usually integrated into each intervention 
strategy and is seen as a cornerstone to improve medication adherence by 
involving the healthcare professional and the patient.[76, 158] The combined 
educational-behavioral strategy aimed at enhancing the knowledge of patients 
about diabetes (etiology, short and long-term complication of diabetes, 
risk factors of diabetes and complications) and strengthening diabetes 
management (treatment target monitoring, lifestyle-changing behavior, the 
timing of medication, adverse drug reactions monitoring, and medication 
adherence) to make them more aware of their condition and to change their 
behavior to achieve better outcomes.[159] Both strategies (the educational 
and the combined educational-behavioral strategy) effectively improve 
medication adherence and glycemic goals. Subgroup analysis of the individual 
interventions, specifically education and consultation, shows a significant 
improvement in glycemic goals and medication adherence. Therefore, this 
review does not conclude that these two types of individual interventions 
are the best methods to overcome non-adherence because the effectiveness 
of this strategy is not consistent among all studies. Further analysis based on 
the meta-regression shows that compared with a telephone call, education 
is more effective and consultation is as effective as a telephone call. A non-
significant result is detected in 11 studies.[114, 116, 120, 122, 125, 126, 130, 
134, 135, 139, 149] Some factors that might influence the inconsistent results 
between studies are the adherence level at baseline of the sample, which in 
most cases is already high[120]; small sample size and shorter duration of 
the intervention[116]; an unbalanced baseline between groups[114]; better 
baseline values of glycemic outcome nearing the treatment target (90-140 
mg/dL). These make it harder to enhance outcomes compared with patients 
with poor baseline values.[125, 134] The effectiveness of education has also 
been shown in prior systematic reviews, even though not all studies have a 
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large sample size.[70] The quality and sustainability of education also need to 
be considered and associated with the patient’s need to produce a long-term 
effect instead of a short-term effect.  

Medication review is the third most common method found in this systematic 
review.[86, 87, 103, 107, 110, 111, 113, 117, 119, 121, 122, 124, 127, 129, 
133, 135-137, 139, 140, 142, 144, 145, 150, 151, 154, 155, 160] This type 
of individual intervention is based on an intervention strategy that combines 
educational and behavioral elements. This is because patients get information 
related to the problem found during the review and need to change or 
modify their behavior to achieve treatment goals and improve medication 
adherence. Together with education and consultation, medication review 
also significantly affects the overall outcome measures (stated medication 
adherence, HbA1c, blood test other than HbA1c (FPG, PPG, RBG)). Even 
though there are significant effects detected for all types of interventions, a 
comparison of effectiveness between them shows that education, printed or 
digital material, and training or group discussion are more effective to improve 
outcomes compared with a telephone call (see Table 2.4). The effectiveness 
of medication review along with education and consultation in the analysis 
to improve glycemic outcomes and stated medication adherence indicate the 
evolving role of the pharmacist to support patient care in collaboration with 
other healthcare professionals. It also indicates that pharmacists do not replace 
the function/role of other healthcare professionals. This was also supported 
by some studies included in this review, which reported that the pharmacist 
always contacted the patient’s physician for approval if any medication 
modifications were made during the intervention.[85-87, 103-106, 110-113, 
115, 117, 119, 121-124, 127-129, 133, 135-142, 144, 145]

Further study is needed to explore the factors to effectively implement this 
method and strategy, such as the willingness of the pharmacist to collaborate 
and the clinical skills and access to resources needed to do the medication 
review, and the recognition of the pharmacist’s role by the physician.[161] 
Further analysis of the differences in effectiveness between studies across 
continents is also needed.  
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The quality assessment of the reviewed publications using the Cochrane 
tool (RoB.2) might have been influenced by under-reported information, for 
example, information related to allocation concealment and blinding between 
groups, which was often absent. Further analysis also showed that publication 
bias might have affected the results of this review, even though the meta-
regression analysis of the full models showed no significant association 
between the risk of bias and the effectiveness of the intervention. Above 
all, this review shows effective and significant improvement of the outcome 
measure, including stated medication adherence by the different pharmacist’s 
interventions. 

Limitations 

This review has several limitations that need to be acknowledged other than the 
limitation in quality assessment and publication bias that might have affected 
the results. First, there are several studies for which the effect size could not 
be calculated and analyzed because of the lack of information provided by the 
studies, e.g., missing mean and SD values. Second, most of the studies show 
a significant improvement because of medication adherence, but one thing 
that should be kept in mind is that the stated medication adherence is based 
on a self-reported measurement and this might bias the results. Third, there 
are a limited number of studies for a certain outcome measure, especially 
PPG and RBG, which might under or overpower the results. Finally, based 
on the analysis, one of this study’s limitations is the difficulty of choosing 
the best strategy to improve medication adherence in a patient with diabetes 
because most of the interventions used in this review were a combination of 
interventions. Only eight studies used a single intervention. 

2.5.  CONCLUSION 

This systematic review provides evidence on the role of the pharmacy in 
diabetes care around the world to enhance and improve medication adherence 
and blood glucose control among patients with diabetes. The effectiveness 
of pharmacy-related interventions was determined by the overall and 
sub-analysis of the effect size for three types of outcome measure (stated 
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medication adherence, HbA1c, blood test other than HbA1c (FPG, PPG, 
RBG)). This finding also supports a potential role of the pharmacist in 
diabetes care to help and support other healthcare professionals to achieve 
optimal treatment targets, especially in improving medication adherence 
among diabetes patients. Further study needs to explore the feasibility and 
barriers to implementing the interventions in different population groups. 
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ABSTRACT

Background

The prevalence of medication non-adherence among diabetes patients is high. 
Pharmacist interventions may increase adherence. Patients’ preferences are 
essential to design effective interventions to improve medication adherence. 
Therefore, this chapter aims to elicit patients’ preferences for pharmacist 
services that can enhance medication adherence among people with diabetes 
in Indonesia.

Methods

DCE among 833 patients with diabetes in 57 CHCs and three hospitals in 
Surabaya, Indonesia. Consultation was the baseline service. Four attributes of 
consultation and two attributes of additional services were used in the DCE 
profiles based on literature and expert opinion. The DCE choice sets generated 
were partially balanced and partially without overlap. Random effect logistic 
regression was used in the analysis.

Results

Patients preferred a shorter consultation duration and flexible access to the 
pharmacist offering the consultation. A private consultation room and lower 
copayment (fee) for services were also preferred. Patients with experience 
in getting medication information from pharmacists preferred to make an 
appointment for the consultation. Total monthly income and experience with 
pharmacist services influenced preferences for copayments. 

Conclusion

Differences in patients’ preferences identified in the chapter provide 
information on pharmacist services that meet patients’ expectations and 
contribute to improving medication adherence among people with diabetes.
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3.1.  INTRODUCTION

Medication adherence is essential for the optimal treatment of diabetes. Poor 
medication adherence increases the risk of complications and results in higher 
medical costs. The prevalence of poor medication adherence among people 
with diabetes is high and varies between 36-93% worldwide, as reported by 
two systematic reviews, one of which can be found in the previous chapter.
[25, 26]

As part of a diabetes care team, Pharmacists can contribute to increased 
medication adherence by collaborating with the physician. The transition 
from product-oriented retail to patient-oriented service providers enables 
pharmacists to integrate their position in the diabetes care team to provide 
a holistic approach to diabetes care.[162] The systematic review presented 
in Chapter 2 shows that many pharmacist services have been developed 
to improve medication adherence among people with diabetes, such as 
consultation, brochures/leaflets, medication review, patient group discussions, 
and telephone calls. These various services are shown to significantly impact 
improving glycemic goals and medication taking (see Chapter 2). 

The variety of pharmacist services in the literature raises the question of which 
one is the most suitable to apply. Many factors influence the effectiveness 
of services, and these factors might differ between countries and regions. In 
particular, patients’ preferences need to be explored before implementing such 
services because these preferences, to a great extent, determine the service 
outcomes. The pharmacists’ role in patient care needs to be tailored to the 
patients’ needs and expectations. Deciding on suitable services is a challenge, 
and for that reason, insight into patients’ preferences is essential. DCE is one 
of the methods to elicit preferences.[163, 164] Several studies have used DCE 
to obtain patients’ preferences for pharmacist services.[165-172] Still, only a 
few studies have explicitly focused on preferences for services that help to 
improve medication adherence among people with diabetes.[168, 172, 173]

In Indonesia, pharmacists in medical facilities are expected to provide services 
based on pharmaceutical care standards, including dispensing medication as 
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well as consultation, medication review, telephone calls, and other services 
mentioned above.[57, 58] In practice, however, many pharmacists cannot 
offer all types of services because of time and resource limitations.[44] 
Thus, pharmacist care provision differs depending on the medical facility. 
Moreover, public and private medical facilities in the Indonesian healthcare 
system might have different service policies. 
This chapter presents a study that elicits preferences for pharmacist services 
to improve medication adherence among people with diabetes in Surabaya, 
Indonesia. No published studies on patients’ preferences in Indonesia are 
currently available. The prevalence of poor medication adherence is high 
in Indonesia (more than 40% of patients do not adhere to recommended 
treatment)[10, 12, 13], as was also shown in a study in three districts in 
Surabaya, Indonesia, among older people with diabetes (81.03% non-
adherence).[11] Limited resources and a high number of patients in CHCs 
in Indonesia encourage pharmacists to contribute by giving optimal services 
to the patient without interfering with the physician’s role. There is limited 
information on the specific types of pharmacist services that meet patients’ 
needs in Indonesia. This study provides insight into which pharmacist services 
are preferred by people with diabetes in CHCs and hospitals in Indonesia.

3.2.  METHODS

Study design

The DCE method was used to elicit preferences for pharmacist services 
among people with diabetes. The DCE consisted of several choice sets and 
each set contained two profiles of pharmacist services that can improve 
medication adherence.[164] The profiles were described through attributes 
with varying attribute levels. The selection of attributes and attribute levels 
are subsequently explained. First, consultation was used as the baseline 
service because it is one of the most common pharmacist services used to 
improve medication adherence (see Chapter 2). Consultation was defined as 
an interaction between pharmacists and patients regarding medication use 
and problems. Second, educational-based services (brochure or patient group 
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discussion) and behavioral-based services (medication review or telephone 
call refill reminder) were included as additional services to this baseline 
consultation service. These services were presented in the DCE in the form 
of two attributes (educational-based services and behavioral-based services) 
with three levels. Third, in addition to these service attributes, there were four 
additional attributes related to the consultation itself (duration of consultation, 
place for consultation, access to pharmacist, and patient copayment) with 
two levels. The attributes were identified based on the literature [167, 170] 
and discussion with pharmacists with experience in health services research 
in Indonesia.[174] This process allowed us to identify attributes related to 
pharmacist care services in the Indonesian context (see the first column in 
Table 3.1). For example, access to pharmacists was included because, in 
Indonesia, not all pharmacists provide consultation immediately when the 
patient arrives at the pharmacy.
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In total, 64 profiles were generated from the combination of all attributes 
and attribute levels (full factorial design). A subset of 16 profiles was chosen 
using the orthogonal main effect fractional factorial design method (software 
Statistical Package for Social Sciences (SPSS)). This method was selected 
because it produces a subset with a minimum number of profiles compared to 
other designs, and thus it offers relative efficiency.[175] To apply this method, 
we ensured that there is no dependency between the levels of the different 
attributes, i.e., each combination of attribute levels was possible in practice.
[164] The profiles in the selected subset showed to be partly balanced and 
partly overlapped. One profile out of 16 profiles was chosen as the baseline 
profile, and the others were used as the alternatives. This baseline profile was 
determined based on the average behavior of patients in Indonesia. It was 
neither the best nor the worst profile to minimize bias. The ideal profile was 
not used as the baseline profile to avoid bias in the respondents’ choices. 
The profiles are presented in Table 3.1. This kind of study was the first 
one conducted in Indonesia and we were not sure about the response rate. 
Therefore, we did not test the other baseline profiles using a block design, 
for example. Overall, this minimal study design was chosen to reduce the 
risk of fatigue that might occur when a lot of choice sets are included. A 
total of 16 choice sets were generated. Each choice set contained the baseline 
and one of the alternative profiles. The first-choice set was repeated to be 
able to investigate the consistency of the responses. The place of the baseline 
profile varied across the DCE choice sets to reduce potential response bias. 
No opt-out option was provided in the DCE, assuming that pharmacists 
should generally offer at least some services to the patients to help improve 
medication adherence. The explanation of the theoretical background model 
of the DCE methods used in the study can be found in Appendix B1.

Data collection

The questionnaire first included questions regarding preferences for the 
attribute of pharmacist services. This was followed by the DCE questions. 
Appendix B2 presents the English wording of the DCE questions and 
preference questions. The principal researcher recruited and gave a briefing to 
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four research assistants on how to conduct interviews using the questionnaire 
and ask the DCE questions. Information regarding the ethical approval and 
face-validity of the questionnaire can be found in Chapter 1.
The four research assistants carried out the data collection in Surabaya, 
Indonesia, in February-November 2019. Two groups of respondents (patients) 
were sampled from 57 CHCs and three hospitals. The minimal sample needed 
in the study was 391 for CHCs and 381 for hospitals. Details on the calculation 
of the sample size, inclusion criteria, and data collection process can be found 
in Chapter 1. 

Respondents who were willing to participate were asked to sign an informed 
consent letter. Each respondent then answered the questions included in the 
questionnaire while waiting for their medication in the presence of a research 
assistant who registered the answers. Respondents did not participate in any 
real intervention and were only asked to respond to the questions. Keycards 
were used to visualize the possible answers for the respondents. This method 
helped the respondents to remain focused, especially in answering the DCE 
questions.

Data analysis

Data on the respondents’ socio-demographic characteristics and preferences 
for attribute levels were analyzed using descriptive statistics. The analysis 
of the DCE data was based on random utility theory (RUT), as explained in 
Appendix B1.[176, 177] Since the same baseline profile was included in all 
DCE questions, the responses to these questions (the dependent variable) were 
treated as binary (0 = choose the baseline profile 1 = choose the alternative 
profile). Thus, a random effect logistic regression was used to analyze the DCE 
data (software package STATA 15 SE version). The independent variables 
included in this study were variables that show the differences in attribute 
levels in each choice set, as well as interactions between the differences in the 
levels of the attributes and patient socio-demographic characteristics.
First, the main effect models were estimated, i.e., using only the attribute 
differences as independent variables. Then, full models were estimated 
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by including the attribute differences and interactions between attribute 
differences and socio-demographic profiles. The odds ratios (ORs) were also 
estimated. The marginal rate of substitution (MRS) was calculated for each 
non-price (copayment) attribute as the ratio between the coefficient of that 
price attribute and the coefficient of the non-price attribute: 

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. The 
MRS can be interpreted as the willingness to trade-off a higher price for a 
change in a given attribute; in this case, respondents’ willingness to trade-off 
higher copayment for a change in the attribute level of pharmacist services.

3.3  RESULTS

The response rate for the CHCs and hospitals was 91.95% and 95.07%, with a 
total of 457 and 579 completed questionnaires, respectively. The inconsistency 
indicator detected 83 and 120 respondents in the CHCs and hospitals with 
inconsistent answers, respectively. The DCE analysis was only performed for 
the respondents with consistent answers. Binary regression analysis on the 
inconsistency indicator showed that only respondents in CHCs who missed 
taking their medication more often gave inconsistent answers (Appendix B3). 

The socio-demographics of the respondents can be found in Table 3.2. 
Respondents from hospitals tended to have a longer duration of diabetes, 
comorbidities, and higher educational background compared to the CHCs. 
Respondents in CHCs had lower total monthly income profiles compared 
to hospitals. There was no association between the total monthly income, 
educational background, and comorbidities based on the correlation test for 
respondents in hospitals.

αn

αprice 
MRS=
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Preferences for attribute levels

Details on the preferences for attribute levels stated by the respondents prior 
to the DCE can be found in Table 3.3. Most respondents, in both CHCs and 
hospitals, stated that they would prefer free-of-charge services (96.52% vs 
96.51%) with shorter duration (92.51% vs 83.66%) and flexible access to the 
pharmacist (87.97% vs 79.52%). A common area for consultation instead of 
a private room was preferred by more than half of the respondents in CHCs 
(60.16%), while respondents in hospitals showed a more balanced choice 
between the common area and the private room. Respondents in CHCs also 
most often stated a preference for patient group discussion as an additional 
service next to a consultation, followed by brochure and medication review. 
Whereas respondents in hospitals preferred medication review next to a 
consultation, followed by brochure and phone call refill reminder. A phone 
call refill reminder was relatively least often indicated as the preferred 
additional service by the respondents in CHCs. At the same time, patient 
group discussion was the relatively least preferred additional services among 
respondents in hospitals.

Table 3.3. Preferences for attribute levels of pharmacist services

     CHCs   Hospitals 
Attributes         Level                 Frequency        Mean ± St.Dev       Frequency         Mean ± St.Dev.
Duration of the service      20 minutes          346 (92.51%)     0.07 ± 0.263     384 (83.66%)      0.16 ± 0.370
         40 minutes          28 (7.49%)      75 (16.34%) 
Place for consultation        Private room       149 (39.84%)     0.60 ± 0.490     227 (49.46%)      0.51 ± 0.501
         Common area     225 (60.16%)     232 (50.54%) 
Access to pharmacist        Walk at any day  329 (87.97%)     0.12 ± 0.326           365 (79.52%)      0.20 ± 0.404
         Appointment       45 (12.03%)      94 (20.48%)
Patient copayment        Free of charge     361 (96.52%)     0.03 ± 0.183      443 (96.51%)      0.03 ± 0.184
         10.000 IDR*       15 (3.48%)       16 (3.49%)  

Brochure/leaflet        No                   243 (64.97%)     0.35 ± 0.478    241 (52.51%)      0.47 ± 0.500
         Yes                   131 (35.03%)     218 (47.49%)

Patient group discussion    No                   159 (42.51%)     0.58 ± 0.495    271 (59.04%)      0.41 ± 0.492
           Yes                   215 (57.49%)     188 (40.96%)

Medication review        No                   261 (69.79%)     0.30 ± 0.460    213 (46.41%)      0.54 ± 0.499
         Yes                   113 (30.21%)     246 (53.59%)

Phone call refill reminder  No                   315 (84.22%)     0.16 ± 0.365    250 (54.47%)      0.46 ± 0.499
         Yes                   59 (15.78%)     209 (45.53%)

*10.000 IDR ≈ 0.74 USD
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Results of the discrete choice experiment 

The results of the main effect model (binary logistic regression with random 
effects) can be found in Table 3.4, including the corresponding ORs and MRS 
between the price and non-price attributes. Overall, the results in both samples 
indicated that all attributes of pharmacist consultation services influenced the 
respondents’ choices. Most of the respondents preferred pharmacist services 
that offer the flexibility to access pharmacists anytime during working 
hours. This attribute had the highest MRS. On average, if everything else 
stays the same, respondents in CHCs and hospitals were willing to substitute 
7.860 IDR (0.60 USD) and 4.419 IDR (0.31 USD), respectively, for flexible 
access to pharmacists. Private consultation rooms, shorter duration, and 
low copayments were attributes that influenced the respondent’s choice. 
Additional patient group discussion or medication review also increased the 
odds of a profile being selected. 

Table 3.5 presents the full model containing attribute differences and 
interactions between attribute differences and socio-demographic profiles in 
CHCs. Similar to the main effect model, the results showed that access to 
pharmacists, duration of services, patient copayment, and additional services, 
namely medication review, influenced respondents to choose a pharmacist 
service package. Some interactions with socio-demographic profiles also 
significantly affected the respondent’s decision to select a service package. 
Respondents with high total monthly income (≥ 1.400.000 IDR ∞ 100 USD) 
found it less important to have a shorter duration of consultation, flexibility 
to meet with pharmacists anytime during working hours, and free of charge 
services. Still, they found it more important to have a private room than 
respondents with a low total monthly income (< 1.400.000 IDR ∞ 100 USD). 
Shorter consultation duration and flexible access to pharmacists were less 
important factors for respondents who had experience getting medication 
information from pharmacists. Still, they found free-of-charge services more 
important compared to the rest of the respondents. Additional medication 
review was a less important factor for respondents with experience getting 
medication information from the pharmacist.  
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For the hospital setting, the full model analysis is presented in Table 3.5. 
Access to pharmacists and patient copayment had similar results to the 
main effect model. All of the additional services (brochure, patient group 
discussion, medication review, and phone call refill reminder) yielded non-
significant results in the full model compared with the main effect model. 
Some significant interactions between attribute differences and socio-
demographic characteristics are shown in Table 3.5. Respondents who 
had experience getting medication information from pharmacists found it 
less important to have flexible access to pharmacists, but for them, private 
consultation rooms and free-of-charge services were more critical when 
choosing a service package. Free-of-charge services seemed less important 
to influence respondents with higher total monthly income (≥ 1.400.000 
IDR). This analysis also showed that respondents with comorbidities found it 
more important to get free-of-charge services. Additional medication review 
was considered less important for respondents who had experience getting 
medication information from pharmacists.
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3.4.  DISCUSSION

Most of the respondents in CHCs and hospitals prefer a shorter consultation 
duration. This is a robust finding in both the direct questions on preference for 
attributes and in the main effect DCE models (for CHCs). These preferences 
could be explained by the conditions observed in the medical facilities 
involved in the study. In particular, due to the high number of patients in 
medical facilities in Indonesia, patients are often confronted with long 
waiting times before receiving medical services, as reported in the published 
literature.[178-180] However, there is no clear evidence on the opportunity 
cost of time spent on the pharmacist services, even though the pharmacist’s 
role in patient care can indirectly reduce potential health expenditure for the 
patient by improving their medication adherence.[35] Further study to explore 
the reason behind preferences for a shorter consultation duration is needed to 
understand the associated factors. However, it should be recognized that the 
complexity and variation of the medication required by each patient might 
influence the duration of the consultation. This condition might explain why 
there is variety in the time range of consultation in some published studies.
[98, 106, 111, 120, 127, 130, 145] This could be why, in our study, respondents 
with a long duration of diabetes prefer a longer duration of the consultation. 
Respondents in CHCs who have experienced receiving medical information 
from pharmacists also consider the shorter consultation duration to be less 
important. These respondents might be aware of the benefits of a pharmacist 
consultation and would like to have sufficient time to discuss their medication 
problems, including medication adherence. 

Flexible access to the pharmacist is also an important characteristic for 
respondents when choosing a service package in our DCE. This attribute has 
the highest MRS (Table 3.3). Similar results are also found in other DCE 
studies, even though not specifically focused on diabetes.[167, 170] The reason 
behind these preferences might be that respondents want to have convenient 
access to pharmacists whenever they need it.[167, 170] However, walk-in any 
day services can be challenging to implement as it depends on the availability 
of pharmacists. In general practice in Indonesia, patients who visit medical 
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facilities can not always call upon an adequate number of pharmacists in 
medical facilities. This can hinder the implementation of flexible access.[44, 
45] Although flexible access is preferred by most respondents, respondents 
with experience getting medication information from pharmacists prefer to 
make an appointment for a consultation. There are several benefits of making 
an appointment before a consultation: it is time-saving since it reduces the 
need to wait for the services and the possibility of obtaining dedicated time 
for the consultation and continuous care from the same pharmacist.[170] A 
preference for access to a pharmacist could be helpful for patients who want 
to contact pharmacists conveniently whether they have medication problems, 
including medication adherence.

The study analysis shows that copayment is a crucial factor that the 
respondents considers in a service package. In practice, respondents can get 
general medication information for free, but there are fees for services such 
as consultation. Respondents who experience getting medication information 
from the pharmacist prefer lower patient copayment to get the services. This 
is seen in both medical facilities. This finding is consistent with other DCE 
studies related to pharmacist services, indicating that most respondents prefer 
low-cost services.[167, 169, 170, 181] Different preferences are found among 
respondents with a higher total monthly income in both medical facilities, who 
find it less important to have a lower patient copayment. A possible reason 
for their preferences might be the potential benefit that they expect from the 
pharmacist services to help improve their medication adherence. On the other 
hand, respondents with comorbidities prefer lower patient copayment for the 
services. Potential high risk of medication problems and high medical costs 
for comorbidities, including medication adherence, might be the reasons 
behind these preferences.

A private consultation room seems to be preferred when choosing pharmacist 
services (Table 3.3). In the final model, respondents in hospitals who have 
experienced getting medical information from pharmacists consider a 
private consultation room an important factor influencing their preferences. 
A preference for a private consultation room is mostly related to privacy 

Thesis Book.indd   73Thesis Book.indd   73 6/15/2022   10:10:40 PM6/15/2022   10:10:40 PM



74

CHAPTER 3

3

matters, as shown in some studies.[170, 182-185] One study showed that 
patients feel that a private room should be the standard for pharmacist care, 
including confidential consultation. The unavailability of a private room might 
influence patients’ active participation to seek pharmacists for pharmaceutical 
consultation.[185] In the DCE analysis, we find that the choice of pharmacist 
services among high-income respondents in CHCs is influenced by the 
availability of a private consultation room. Lack of awareness about the 
benefits of a private room for consultation might also influence the preferences 
stated in the DCE.[185] 

Medication review, brochure, and patient group discussion are types of 
pharmacist services that respondents prefer to have in addition to the 
consultation to help improve their medication adherence (Tables 3.2 and 
3.3). Previous studies have shown that these three additional services 
are also more commonly provided by the pharmacist, including diabetes 
care.[186, 187] Medication review is a pharmacist service to identify and 
provide recommendations related to medication-related problems, including 
medication adherence, to increase the quality and safety of medication use 
to achieve the best possible therapy.[188-190] Preferences for medication 
review might be due to the possibility of a comprehensive review of the 
patient’s medication. In practice, medication review needs a certain amount of 
time to be completed[191, 192], which makes it challenging for a pharmacist 
to implement it, especially given the overload of pharmacists in the 
medical facilities in Indonesia.[44, 45] Respondents who have experienced 
receiving medication information from pharmacists find it less important 
to have a medication review as an additional service. Their experience of a 
medication review during their contact with their pharmacists and the time-
consuming process to review their medication might be the reason behind 
their preferences. However, this needs to be further explored. Patient group 
discussion is another additional service preferred by respondents in this study. 
During such discussions, pharmacists provide health information to patients 
in both medical facilities. A brochure is also included as regulated by the 
pharmaceutical standard of care in Indonesia.[57, 58] Group discussion can 
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also empower people with diabetes to achieve treatment goals and enhance 
their self-management of diabetes treatment.[193]

Limitations 

There are some limitations to this study. First, findings from this study only 
provide insight into the people with diabetes in the CHCs where there are 
pharmacists. In practice, not all CHCs in Indonesia have a pharmacist. 
Second, the CHCs and hospitals involved in this study are mostly located 
in urban areas. Different preferences might be found in medical facilities in 
rural areas. The DCE only included a limited number of attributes. Therefore, 
the results on the attributes that influence patients’ choices should only be 
interpreted in relative terms. We also have not investigated preferences for 
all possible combinations of services, only preferences for a combination 
of consultation with one or two additional services. Third, there is no opt-
out option on the DCE sets, which might bias the results. Profile selection 
using orthogonal main effect design in this study also prevents the analysis of 
interactions between attributes.

3.5.  CONCLUSION

This study indicates that people with diabetes in Indonesia have preferences 
over pharmacist services that can help them improve medication adherence. 
They prefer a shorter duration of consultation, a private consultation room, 
lower patient copayments, and flexible access to pharmacists for discussing 
their medication problems. These need to be considered when designing 
services from a patient perspective. Medication review, phone call refill 
reminder, or patient group discussion are additional services that patients 
prefer to be added to the consultation, but the extent of this preference depends 
on the medical facilities. The findings confirm that the patients’ perspective 
provides valuable insights into pharmacist services that meet patients’ needs 
and can help patients improve medication adherence. Further study should be 
done to address the shortcomings of this study to provide more comprehensive 
evidence for pharmacist services in Indonesia.
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ABSTRACT

Background

Little is known about pharmacists’ preferences for services to improve 
medication adherence in patients with diabetes in Indonesia. Identifying 
such preferences can provide valuable insights on suitable services from a 
pharmacist’s perspective. This chapter elicits pharmacists’ preferences for 
services to improve medication adherence among their patients. 

Methods

A DCE method was used to survey pharmacists in all CHCs and three 
hospitals in Surabaya, Indonesia. Four attributes of consultation, namely 
duration of consultation, place of consultation, access to a pharmacist, and 
patient copayment, and two attributes on additional services (educational 
and behavioral-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. 

Results

In total, 99 respondents (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 additional service to help improve medication adherence. Patient 
group discussion and medication review were also preferred in combination 
with a consultation. Pharmacists’ socio-demographic characteristics influence 
preferences. 

Conclusion

These findings on the preferences for pharmacist services can be considered 
in evaluating current practice and designing pharmacist services to help 
improve medication adherence among patients with diabetes.
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4.1.  INTRODUCTION

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.
[35, 194] Pharmacists are expected to contribute to better access to medical 
information, as well as patient outcomes and quality of life. The shifting 
pharmacist’s role in patient care influences the development of pharmaceutical 
care.[38] 

In particular, in diabetes care, the pharmacist’s role could include medication 
review, monitoring medication use, educating patients about their medication 
and treatment goals.[195] These can improve medication adherence among 
patients with diabetes, as was found in the systematic literature review presented 
in Chapter 2. Medication adherence in diabetes is essential to increase the 
effectiveness of treatment, which means maintaining blood glucose control 
and minimizing diabetes complications.[196] More information on the 
pharmacist’s role in diabetes can be found in Chapter 1.

Several pharmacist services to improve medication adherence among patients 
with diabetes have been developed. Various types of educational, behavioral, 
and combination-based services have been identified (see Chapter 2). These 
include consultation, digital/non-digital education material, medication 
review, telephone calls, and training group discussions. Pharmacists have 
developed these services to assist patients with diabetes from different 
socio-demographic and cultural backgrounds. Due to the diversity in patient 
populations, effective pharmacist services cannot always be translated into 
other contexts. Thus, careful consideration is necessary before implementing 
these services.

Indonesia has the sixth-highest number of patients with diabetes in the world 
based on information from the IDF.[146] It also has a problem with a high 
prevalence of medication non-adherence among patients with diabetes.[10, 11] 
In Indonesia, as described in Chapter 1, the pharmacist’s role is in transition 
and becoming more focused on patient-oriented services, even though many 
pharmacists are still product-oriented. According to the Indonesia Ministry 
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of Health, in 26% of the CHCs (facilities that provide public health services, 
including a general practitioner, dentist, and pharmacist), the number of 
physicians is still insufficient.[197] This report encourages pharmacists to 
contribute to the delivery of patient care within their role and authority, but 
without any intention to replace physicians. 

However, it should be recognized that pharmacists in Indonesia are rather 
overloaded with administrative tasks, which they routinely perform alongside 
the pharmacy care provision.[45] 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 CHC and 
30 patients in a hospital.[57, 58] In reality, one pharmacist usually needs to 
serve more than 100 patients per day because of the shortage of pharmacists, 
especially in primary care.[45] There are several reasons for this problem. 
In the UHC era in Indonesia, CHCs have become the gatekeeper for patients 
with government health insurance to get healthcare. This has increased 
the number of patients in CHCs. 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 CHC to take care of 
medication management, administrative functions, and pharmaceutical care.
[45] This chapter  focuses on CHCs that have pharmacists. Thus, prioritizing 
the type of tasks or services has become essential for pharmacists to be 
able to provide the best possible services to patients.[71, 73] Therefore, it 
is 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.[167, 
168, 198] However, studies related to healthcare professional preferences are 
limited, especially those focusing on pharmacist services.[71-73] Patients’ 
and pharmacists’ preferences are important in identifying the most suitable 
interventions to implement in practice.[71, 73] Evidence on pharmacists’ 
preferences might provide valuable information on recommending services to 
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patients. It is, therefore, relevant to investigate their preferences for different 
services based on their experience and workload. Implementing pharmacist 
services without considering pharmacists’ preferences can hinder their 
implementation.[71] No studies on pharmacists’ preferences for services to 
improve medication adherence among patients with diabetes are currently 
available in Indonesia. 

Therefore, the study in this chapter aims to elicit pharmacists’ preferences 
for services to improve medication adherence among patients with diabetes. 
The results of this study give insight into the design of pharmacist services 
from a pharmacist perspective and how to promote the role of pharmacists in 
practice.   

4.2.  METHODS

Study design

This study analyzes data collected in an interview-based survey among 
pharmacists in all CHCs and three hospitals in Surabaya, as explained in 
Chapter 1. In particular, the study used a DCE method to elicit pharmacists’ 
preferences on providing pharmacist services for improving medication 
adherence among diabetes patients. The same approach in the design of the 
DCE was used here as in Chapter 3 for the DCE among patients. As explained 
in Chapter 3, the DCE method requires the development of choice tasks (DCE 
questions), which are used in a survey to elicit preferences.[164] 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.[164] All attributes and attribute levels were identified based on the 
literature[167, 170] and discussions with pharmacists who had experience on 
the topic.[174] 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 regarding 
medication use) was used as the baseline pharmacist service because it is 
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the most common type of service to improve medication adherence (see 
Chapter 2). We distinguished four generic attributes of consultation: duration 
of the consultation, the 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 4.1). These attributes were included to 
capture 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 because pharmacists 
do not always have enough time to provide consultation immediately when 
requested by the patient. The attribute ‘patient copayment’ was included to 
analyze pharmacists’ preferences 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 consultation, 
the Indonesia Pharmacist Association endorses a patient fee. In this context, 
patient copayment 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 
(attribute levels: brochure/leaflet, patient group discussion, and none) and 
behavior-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 additional services were not indicated. The attributes 
and attribute levels can be found in the first column of Table 4.1.

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 reducing the number of profiles 
provided a minimum subset compared to other methods, and it ensures 
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relative efficiency.[175] It was, therefore, suitable for our study given the 
relatively small population size, i.e., the total number of pharmacists in CHCs 
and hospitals in Surabaya. This method is, however, only applicable when 
the selected attributes may vary independently of each other (no attribute 
dependency) like in this DCE (see Table 4.1). The subset of profiles generated 
was partly balanced and partly overlapped.[177] From the 16 profiles, one 
profile that represents an average 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. 
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. 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 
position of the baseline profile varied across the DCE questions to minimize 
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 pharmacist would always offer some 
kind of service to patients.  
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This minimal study design was chosen to reduce the risk of fatigue that 
might occur when a lot of choice sets are included. The explanation of the 
theoretical background model of the DCE methods used in the study can be 
found in Appendix C1.

Data collection

The research instrument had the form of a questionnaire. Before getting 
into the DCE questions, the questionnaire included several questions on 
respondents’ socio-demographic characteristics and preferences toward 
pharmacist services. At the beginning of the DCE part, a scenario was included 
to help respondents understand the context of the DCE questions. The English 
wording of the questions is presented in Appendix C2. Detailed information 
regarding ethical approval, face validity and data collection process can be 
found in Chapter 1 of this dissertation. Respondents who agreed to participate 
in the study were asked to sign a letter of informed consent. Keycards were 
used to help respondents visualize and answer DCE questions.

Data analysis

The data analysis followed the same steps as the analysis of patient DCE 
data presented in Chapter 3. Descriptive analysis was performed on the 
socio-demographic characteristics and preferences for attribute levels. The 
analysis of DCE data was based on RUT (see Appendix C1).[176, 177] 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 estimated in the study can be 
found in Appendix C1. The data were analyzed using random-effect logistic 
regression (STATA 15th version SE software). 

First, the main effect model only using the attribute-level differences as 
independent variables was analyzed. Then, the full model was estimated using 
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the attribute-level differences and their interactions with socio-demographic 
characteristics. The MRS and OR were also calculated. The 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.

4.3.  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 having given inconsistent answers and were 
excluded from the analysis. Binary logistic regression analysis showed no 
association between the socio-demographic characteristics of the respondents 
and the consistency of their responses to DCE questions (see Appendix C3). 
The results presented in this section only include respondents with consistent 
answers. The results for the entire sample are presented in Appendix C4 to 
C7.

Details on the socio-demographic characteristics of the respondents included 
in the analysis can be found in Table 4.2. Respondents in both hospitals and 
CHCs were, on average, 31.61 years old, female (90%), and had a non-master 
degree (93.8%). Medication administration and adverse drug reactions were 
the main focus of information to patients with diabetes in both hospitals 
and CHCs. Consultation was the most common service used to reduce 

αn

αprice 
MRS=

Thesis Book.indd   86Thesis Book.indd   86 6/15/2022   10:10:41 PM6/15/2022   10:10:41 PM



87

PHARMACISTS’ PREFERENCES FOR THE PROVISION OF SERVICES TO IMPROVE MEDICATION ADHERENCE AMONG 
PATIENTS WITH DIABETES IN INDONESIA: RESULTS OF A DISCRETE CHOICE EXPERIMENT

4

non-adherence (42.5%). Descriptive statistics on the socio-demographic 
characteristics of the total sample, including respondents with inconsistent 
DCE answers, can be found in Appendix C4.

Thesis Book.indd   87Thesis Book.indd   87 6/15/2022   10:10:41 PM6/15/2022   10:10:41 PM



88

CHAPTER 4

4

Ta
bl

e 
4.

2.
 S

oc
io

-d
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

tic
s o

f t
he

 re
sp

on
de

nt
s

Thesis Book.indd   88Thesis Book.indd   88 6/15/2022   10:10:41 PM6/15/2022   10:10:41 PM



89

PHARMACISTS’ PREFERENCES FOR THE PROVISION OF SERVICES TO IMPROVE MEDICATION ADHERENCE AMONG 
PATIENTS WITH DIABETES IN INDONESIA: RESULTS OF A DISCRETE CHOICE EXPERIMENT

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 4.3. Overall, the 
results show that most respondents preferred a shorter duration of consultation 
(87.5%) with flexible 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 reminder, patient group 
discussion, and a brochure. Respondents who worked in hospitals frequently 
preferred to have patients co-pay for the services provided and preferred 
phone call refill reminders as additional services compared to the respondents 
who worked in CHCs. Preference estimates on the total sample, including 
respondents with inconsistent DCE answers, showed similar results and can 
be found in Appendix C5.     

The results of the main effect analysis, which only includes the attribute 
differences as independent variables, can be found in Table 4.4. 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 preferred 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 IDR (± 0.74 USD). A private 
consultation room was the second most influencing attribute, and respondents 
were 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 consultation were the attributes with the next highest impact 
on the choice of profile for the pharmacists. Also, the respondents preferred 
the availability of medication review or patient group discussion as additional 
services but to a lesser extent compared to offering a brochure. 

Results in Table 4.4 refer to respondents who gave consistent answers, 
while the results for all respondents, including data of respondents with the 
inconsistent answer, can be found in Appendix C6. The results in Appendix 
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C6 slightly differ from the results in Table 4.4. In particular, all attributes 
were found to influence pharmacists’ 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 relative highest impact 
on the choice of profile, followed by a brochure as an additional service and 
a shorter duration of the consultation. 

Table 4.5 presents the full model, which includes attribute differences and their 
interaction with socio-demographic characteristics 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 CHCs found it relatively less important to have a shorter 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 copayment than respondents with a non-master degree. 
Medication review as an additional service also had a significant impact on 
those who worked in CHCs, 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 Appendix C7. Results differ slightly from those 
in Table 4.5, as the place for consultation is the only attribute influencing 
respondents’ preferences. Some interactions with socio-demographic profiles 
show a similar effect as the results in Table 4.5.

Thesis Book.indd   90Thesis Book.indd   90 6/15/2022   10:10:41 PM6/15/2022   10:10:41 PM



91

PHARMACISTS’ PREFERENCES FOR THE PROVISION OF SERVICES TO IMPROVE MEDICATION ADHERENCE AMONG 
PATIENTS WITH DIABETES IN INDONESIA: RESULTS OF A DISCRETE CHOICE EXPERIMENT

4

Ta
bl

e 
4.

3.
 P

re
fe

re
nc

es
 fo

r a
ttr

ib
ut

e 
le

ve
ls

 o
f p

ha
rm

ac
is

t s
er

vi
ce

s

Thesis Book.indd   91Thesis Book.indd   91 6/15/2022   10:10:42 PM6/15/2022   10:10:42 PM



92

CHAPTER 4

4

Table 4.4. Result of the DCE regarding among pharmacist, main effect 
model (with the exclusion of respondents with inconsistent answers)
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4.4.  DISCUSSION

The pharmacists in the study overall preferred a shorter duration of the 
consultation. An overall range from 5 to 45 minutes duration of the consultation 
is reported in several published studies in diabetes.[111, 130, 145] 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 discussion 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 administrative and reporting tasks.[44, 45] 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. 

Overall, pharmacists 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 pharmacist when convenient. Making 
an appointment might be more efficient for the pharmacists, but flexible 
access might enable them to serve more patients.[170] A previous study also 
reported that most pharmacists provide on-the-spot consultation without a 
prior appointment.[199] However, we find that the importance of flexible 
access is higher for pharmacists who have experience in helping non-adherent 
patients. 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.[170] However, this preference might also depend on the workload, 
the number of patients, and pharmacists. In CHCs, making an appointment 
might be less effective for the pharmacist because of the high number of 
patients per day, the high workload, and the shortage of pharmacists.[44, 200] 
Easy access to pharmacists can encourage patients to discuss their medication 
problems with the pharmacist, including medication adherence.
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In all analyses reported in this chapter, we find a strong preference for a 
private consultation room, which means that pharmacists recognize 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.[182, 185, 201, 202] Several studies have stressed 
the importance of private consultation rooms to discuss personal medication 
conditions.[184, 185] However, not all CHCs and hospitals in Indonesia 
have private consultation rooms, even though this is required by the national 
standard.[57, 58] 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.
[182] Nevertheless, the limited space in medical facilities might be the reason 
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 prefer to provide services with a lower patient copayment. 
Another study, however, has shown that pharmacists prefer to receive a fee.
[71] In our study, the pharmacist’s preference for patient copayments, however, 
differs among pharmacists. In practice, the pharmacist provides general 
medication information for free to the patient in Indonesia, but there are fees 
that need to be paid out of pocket by patients to receive 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 CHCs indicate that patient copayment is relatively less important. There 
is no clear explanation why most pharmacists prefer lower copayment. A 
probable reason could be that the patient copayment might reduce the interest 
of patients to use the services.[203] 

Patient group discussion is the most preferred additional service when 
respondents are asked directly about their preferences for attribute levels. In 
the analysis, however, a brochure appears to be the most preferred additional 

Thesis Book.indd   97Thesis Book.indd   97 6/15/2022   10:10:43 PM6/15/2022   10:10:43 PM



98

CHAPTER 4

4

service. A high workload and time limitation[45] might be why the brochure 
is one of the important additional services for pharmacists. In particular, 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.[204] Those 
might be the possible reasons that older respondents did not prefer to provide 
medication reviews.

This chapter showed the preferences of pharmacists in Indonesia for the 
type of services that can improve medication adherence among patients 
with diabetes. The pharmacists’ preferences, coupled 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 CHCs and hospitals 
in Indonesia, such as limited pharmacist staff and a high number of patients. 
These barriers might hinder optimizing the pharmacist role in patient care, 
particularly to improve medication adherence 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 CHCs, hospitals, the Indonesia Pharmacist Association, 
and the Ministry of Health should focus on finding solutions to these barriers 
for optimal patient care in Indonesia. 

The findings of this chapter may reflect pharmacist health services in Indonesia 
in general. The health services in CHCs in Indonesia are rather similar since the 
CHCs’ responsibilities are clearly described in the national policy. Therefore, 
it could be expected that pharmacists’ workload in Indonesian CHCs is 
rather similar. This means that our findings may reflect the preferences of 
pharmacists in CHCs in all of Indonesia. Regarding hospitals in Indonesia, 
they are classified into four categories A to D, according to the bed size and 
the availability of specialties. It is worth emphasizing 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 [205]. The number of 
beds and pharmacists in private and public hospitals in Indonesia is similar 
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to our research sites. Moreover, the responsibilities and job descriptions 
of hospital pharmacists are also similar across the country. Therefore, it is 
expected that participating pharmacists’ preferences in this study may reflect 
the overall population of pharmacists in Indonesia.

Limitations 

This study has some limitations that need to be acknowledged. First, although, 
in general, the findings 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 
institution, which may limit the possibility of generalizing the findings to 
other hospitals in other cities in Indonesia, especially in rural area that might 
not have educational institutions affiliated with the pharmacy. Secondly, the 
conclusions might only apply to the CHCs that have pharmacists because 
many CHCs in Indonesia do not have pharmacists. Third, the opt-out option 
was not included in the study, which might bias the results, although we 
assumed that a pharmacist will always offer some kind of service. Also, the 
use of the orthogonal main effect design for the selection of profiles for this 
study prevents 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. 

4.5.  CONCLUSION

This chapter provides evidence on pharmacists’ preferences for services 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 of consultation, private consultation rooms, 
flexible access to pharmacists, 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, brochure, 
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patient group discussion, or medication review can be used in 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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ABSTRACT

Background

Various pharmacist services are available to improve medication adherence, 
including consultation, brochure, etc.  Challenges arise about which 
services are best implemented in practice. Knowledge about patients’ and 
pharmacists’ preferences can help to prioritize services. This chapter explores 
the pharmacists’ and patients’ perceptions about the importance of pharmacist 
services to improve medication adherence among patients with diabetes in 
Indonesia.

Methods

This questionnaire-based cross-sectional study involved adult outpatients 
with diabetes type 2 and pharmacists from CHCs and hospitals in Surabaya, 
Indonesia. All pharmacists working at the CHCs and hospitals, who were 
willing to participate, were included in the study. For patients, the minimum 
sample size was calculated using Slovin’s formula. Rank ordered probit 
models were estimated (STATA 15th software). 

Results

A total of 457 patients from CHCs, 579 patients from hospitals, and 99 
pharmacists were included. Consultation (CHC patients 56.0% vs hospital 
patients 39.7% vs pharmacists 75.2%) and brochure (CHC patients 23.2% 
vs hospital patients 27.5% vs pharmacists 11.9%) were the most preferred 
pharmacist services. Patients with experience getting medication information 
from pharmacists valued consultation higher than brochure and patient group 
discussions. Older patients ranked a brochure higher than other services. 
Patients without formal education in CHCs had a lower probability of giving 
a high rank to a brochure to improve medication adherence. 

Conclusion

For both patients and pharmacists, consultation, brochure, and group 
discussion were the highest-ranked services. Education, age, experience with 
pharmacist services, and medical facility features need to be considered when 
evaluating which pharmacist services to implement in Indonesia.
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5.1.  INTRODUCTION

Pharmacists play a role in patient care by providing medication information 
to patients, performing medication reviews, and monitoring medication use. 
These roles make it possible for pharmacists to collaborate with other healthcare 
professionals to optimize patients’ health outcomes, especially among 
patients with chronic diseases who continuously use medication. Medication 
adherence is essential to reduce the negative long-term consequences of 
chronic diseases. While physicians provide comprehensive care, pharmacists 
can support physicians by advising patients on their medication use and 
adherence.[206] The ADA guideline recommends pharmacist’s involvement 
in patient care collaborating with other healthcare professionals.[4] This 
extended role of the pharmacist in diabetes care has been well documented in 
previous studies.[65-67, 186, 207] Even though evidence supports a greater 
role of the pharmacist, the possibility to integrate this role in practice needs to 
be carefully considered by exploring patients’ and pharmacists’ perspectives, 
especially in limited resources countries.

The pharmacist’s role in providing care to patients with diabetes focuses on 
appropriate, effective, and safe medication use.[35, 194, 208, 209] Pharmacists 
can also be patient educators, refer patients to the physician in case of a disease 
or medication-related problem, and monitor patient medication use.[34, 36, 
40, 195, 206] Three basic approaches can be distinguished to accommodate 
these roles, namely educational, behavioral, and a combination of both 
approaches. These approaches have a goal to change behavior, particularly 
to improve medication adherence. Educational-based services improve the 
patient’s disease and treatment management knowledge to become more 
aware of the condition. Behavioral-based services aim to enhance behavior.
[22, 23] Combining these approaches can cover both areas and provide 
better outcomes in modifying behavior than the separate approaches.[22, 23, 
210] Pharmacists commonly use these approaches to enhance medication 
adherence.[22, 23] Improving medication adherence can result in better health 
outcomes, particularly in well-maintained blood glucose target control.[4] 
Medication adherence can be enhanced in various ways, including education 
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sessions, consultation, telephone calls, patient group discussions, printed 
or digital material. These services have improved medication adherence in 
patients with diabetes, as was also found in Chapter 2.

This chapter investigates the perspective of pharmacists and patients with 
diabetes in Indonesia regarding services to improve medication adherence. 
The prevalence of diabetes in Indonesia is high and increasing, according 
to the Indonesian National Report in 2018.[211] Indonesia ranks 7th in the 
world based on the number of diabetes cases according to IDF 2019 [15]. A 
study in three districts in Surabaya, Indonesia, also shows the high prevalence 
of medication non-adherence among patients with diabetes (81%)[11], which 
underlines the need of our study. 

In Indonesia’s healthcare system, which aims at UHC, it is important to have 
a balanced ratio between healthcare professionals and patients to deliver 
optimal health services. In practice, the insufficient number of physicians 
in medical facilities in Indonesia, such as CHCs and hospitals, hamper the 
quality of health services.[212] Within these limitations, pharmacists in these 
facilities play an important role in supporting physicians in patient care through 
medication information, medication review, and medication monitoring.[57, 
58] Pharmacists can help improve patient outcomes in collaboration with 
physicians based on these extended roles. This study is relevant since the 
pharmacist’s role in Indonesia is still developing to focus more on patient care 
as explained in Chapter 1. The pharmacist is a relatively new health profession 
compared to other more established health professionals in Indonesia. Its role 
in patient care is not yet well recognized by other healthcare professionals, 
such as physicians, but also not by patients (see Chapter 1). Therefore, input 
from pharmacists and patients as the end-user can play an important role to 
identify suitable services to improve medication adherence. The pharmacists’ 
expanded role is regulated by the Indonesian Ministry of Health and the 
Indonesian Pharmacist Association through pharmaceutical care guidelines 
in CHCs and hospitals.[57, 58] However, not all pharmacists in Indonesia 
can smoothly implement the new extended role. Time constraints, the 
burden of administration, and a limited number of healthcare professionals, 
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including pharmacists, hamper pharmacists’ involvement in patient care.[44, 
45] Medicine information provision focusing on medication administration 
is the most common type of consultation pharmacists provide in practice. 
Hitherto, there is no consensus on the most suitable pharmacist services in 
CHCs and hospitals in Indonesia. Empirical evidence on the views of patients 
and pharmacists regarding the desirability of such services is lacking.  

In view of this, it is necessary to explore patients’ and pharmacists’ 
perspectives to provide insight into preferred pharmacist services. Therefore, 
this chapter aims to identify the importance that patients and pharmacists 
attach to different pharmacist services to improve medication adherence 
among patients with diabetes (i.e., service ranking). We allow for differences 
in how patients (service users) and pharmacists (service providers) rank the 
pharmacist services. Therefore, combining evidence on the ranking of service 
importance by both patients and pharmacists can provide insight into the 
type of pharmacist services that should be offered to patients in Indonesia to 
improve their medication adherence. 

5.2. METHODS

Study design

This is an explanatory quantitative study with a cross-sectional design. A self-
developed questionnaire was used for this survey. The data were questionnaire-
based and were collected as part of a larger survey among patients with diabetes 
and pharmacists regarding their preferences for receiving/providing services 
to increase medication adherence. This study involved the same respondents 
as were included in Chapters 3 and 4. The finding in this chapter complement 
the results of the DCE presented in the previous chapters (Chapters 3 and 4 
) by presenting the ranking of the importance of evidence-based pharmacist 
services that have been proven effective in improving medication adherence. 
Here, we only analyzed the data on the ranking of the importance of selected 
pharmacist services by patients and pharmacists. The questionnaire was 
developed in English and then translated into the Indonesian language. 
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The translated questionnaire was pre-tested among potential respondents to 
check the face validity of the questions and to improve the wording. Among 
others, the questionnaire included questions on the respondent’s preferences 
for five pharmacist services to improve medication adherence, namely face-
to-face individual consultation, brochure/leaflet, patient group discussion (a 
scheduled meeting with several patients with diabetes to discuss and share 
information), medication review (pharmacist’s review of patient’s medication 
each time the patient has a medication refilled to prevent and manage any 
medication-related problems), and a phone call refill reminder. These 
pharmacist services were selected based on a prior systematic literature review 
to improve medication adherence among patients with diabetes (see Chapter 
2). Respondents were presented with five pharmacist services that were most 
frequently used according to the review. An explanation of each service was 
provided to the respondents. They were asked to rank the services (from 1 
to 5, without repeating the number) based on the importance they attach to 
such services. Respondents were also asked which service they had already 
provided/received to improve medication adherence. The English wording of 
the questions used in this chapter and details on the services are presented in 
Appendix D1.

Data collection

The data collection was carried out by the author of this dissertation (the main 
researcher) and a research assistant team (4 members). The data collection 
process took place in February-November 2019 in Surabaya, Indonesia. 
Information regarding ethical approval can be found in Chapter 1. 

Since implementing the UHC program in Indonesia in 2014, the CHCs have 
become the first gatekeeper for patients to get health services, including 
patients with chronic diseases. Patients can also go to the hospital to get 
health services from the CHC. Patients can have medical care and medication 
prescription from the physician at those health facilities periodically. Patients 
cannot get their medication in community pharmacies without a prescription. 
Therefore, patients who go to CHCs and hospitals get the prescription directly 
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after visiting the physician and receive their medication from the pharmacies 
in the facilities. Patients can get their medicines from community pharmacies 
if these are not available in the CHCs and hospitals. This study focuses on 
both CHCs and hospitals.

Thus, three groups of respondents were involved:
-   The first group was pharmacists. Data collection was conducted in 63 
     CHCs and three hospitals (one public hospital and two private hospitals) in 
    Surabaya, Indonesia. 
-   The second group was patients in 57 CHCs in Surabaya. 
-   Finally, we surveyed patients in outpatient clinics in three hospitals (one 
    public hospital and two private hospitals) in Surabaya. 

The main researcher or one of the research assistants conducted the interviews 
and explained the study to the respondents. Each respondent had to complete 
the questionnaire in the presence of the main researcher and/or research 
assistant. More details regarding sample calculation and inclusion criteria can 
be found in Chapter 1.

Data analysis

Descriptive analysis was used to analyze the socio-demographic data of the 
respondents (pharmacists and patients). This study applied a rank-ordered 
probit model to identify the influence of respondents’ characteristics on the 
pharmacist service ranking and identify the correlation between pharmacist 
services’ rankings conditional on the impact of observable traits. This 
analysis was done for both pharmacists and patients. This enabled the study 
of pharmacist service ranking differences between pharmacists and patients, 
especially in CHCs and hospitals. Rank ordered probit (ROP) models 
were estimated using maximum simulated likelihood (MSL) methods for 
pharmacists and patients. The models were used to analyze the relationship 
between the rank of the services assigned by the respondents and the 
respondents’ socio-demographic characteristics. 

The ROP could be seen as an extension of an ordered probit model. This 
model for ranking data assumes a normal distribution of the error term.[213] 
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It extends the descriptive statistics of the average ranking by respondents by 
the impact that observable characteristics have on this ranking. An additional 
advantage of the ROP model is that it accounts for the correlation of the error 
terms, conditional on the impact of the observed characteristics that influence 
the respondents’ ranking of alternatives.[214] By this, the ROP model also 
considers the dependencies of choices between rank levels. This results in 
more robust estimation and reduces misspecification of the error terms.[213, 
214] Thus, our analysis provided insight into the importance of pharmacist 
services for respondents with specific socio-demographic characteristics to 
improve medication adherence. We estimated two models: the first model 
only included the services (intercepts), and the second model had an additional 
set of explanatory variables (socio-demographic characteristics). These two 
models were estimated for pharmacists and patients separately.

The marginal effect of each respondents’ characteristic on the ranking of a 
given service was also calculated. The correlation matrix showed how the 
ranking of one service was associated with the ranking of another service. The 
marginal effects were calculated by multiplying the marginal effect of given 
characteristics with the overall probability of each type of service being ranked 
as most preferred. This was added to the overall probability of each service. 
The sign of the marginal effect of a given socio-demographic characteristic 
for a given service indicated the direction in which the probability of that 
service being ranked as the most preferred changes for a one-unit change in 
the given characteristic (keeping all other variables constant).

5.3.  RESULTS

In total, 457 patients from CHCs, 579 patients from hospitals with a response 
rate of 91.95% and 95.07%, respectively, and 99 pharmacists (response 
rate 100%) participated in this study. Details about patients’ characteristics 
are presented in Appendix D2. The results of independent t-tests, the Two-
sample Wilcoxon rank-sum (Mann-Whitney) test, and the Kruskal-Wallis 
equality-of-populations rank test are included in Appendix D2 to compare 
the characteristics of the patients included in the study. The respondents from 
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CHCs and hospitals were statistically different in all the socio-demographic 
characteristics, except for sex and marital status. Therefore, we conducted 
the analysis separately for patients in CHCs and hospitals. Patients in CHCs 
and hospitals had an average age of 59 and 61 years, respectively. Many 
patients with comorbidities were treated in a hospital (67.61% vs. 82.73%). 
Almost half of the patients in the hospitals (43.90%) and a quarter of patients 
in the CHCs (26.70%) had never received any of the five pharmacist service 
types. Consultation, brochure, and patient group discussion were the top three 
pharmacist services used by patients in the CHCs. In hospitals, the results 
were slightly different. In particular, brochure, consultation, and phone call 
refill reminders were the top three pharmacist services used by patients in 
hospitals. 

Pharmacists in CHCs and hospitals involved were young, with an average age 
of 32.02 years, with only a small number of pharmacists with a master’s degree 
(7.1%). Consultation and brochure were the two most frequently used services 
by pharmacists to help patients with their medication. In general, pharmacists 
in both medical facilities had already used brochures, consultation, and patient 
group discussions before. Details about the pharmacist’s socio-demographic 
characteristics in this study are presented in Appendix D3.

Ranking of service by patients in CHCs and hospitals

Patients were provided with details on the pharmacist services that can 
improve medication adherence and were asked to rank these services. 
Patients in CHCs were more frequently assigned rank 1 (most important) 
to pharmacist consultation (56%) and brochure (23.20%) compared with 
the other services. A similar result was found in hospitals for consultation 
(39.70%) and brochure (27.50%). This higher rank indicated preferences for 
these services to enhance medication adherence. Patient group discussion, 
medication review, and phone call refill reminders were less preferred services 
in both medical facilities. Details on the ranking can be found in Table 5.1.
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Ranking of services by pharmacists in CHCs and hospitals

Pharmacists were also asked to rank the five pharmacist services according 
to their preference to provide them to improve medication adherence among 
patients with diabetes. Consultation and brochures were the most preferred 
pharmacist services. This result was similar to the results above among 
patients. Details on pharmacist ranking are presented in Table 5.2.

Rank ordered probit model analysis for types of pharmacist service 
(patients and pharmacists) 

Table 5.3 presents the result of the first rank-ordered models for patients and 
pharmacists. As indicated by the table, most respondents gave lower rank 
to other pharmacist services (brochure, patient group discussion, medication 
review, and phone call refill reminder) than consultation. Differences in the 
rank order between patients and pharmacists were observed, especially for 
services ranked as second/third important after consultation (Table 5.3). 
A phone call refill reminder was the least preferred type of service in all 
respondent groups. These results were similar to the rank order above (Tables 
5.1 and 5.2). The regression coefficients in Table 5.3 provide information 
on the differences in the relative importance of pharmacist services from the 
respondents’ perspective. 
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Rank-ordered probit model including explanatory variables - patients

As shown in Table 5.4, the ranking of services by patients in CHCs depended 
on observable characteristics, such as the source of medication information, 
total monthly income, educational background, comorbidities, and the 
ability to cover household expenses. The interpretation of Table 5.4 is based 
on the regression coefficients and the constant terms of each pharmacist 
service. A positive or negative sign of the regression coefficient indicates 
that a characteristic increases or decreases the rank order of a certain type 
of pharmacist service compared with consultation. Overall, consultation 
was the most preferred service to improve medication adherence based 
on the estimations’ constant terms. Following consultation, the rank order 
was brochure, patient group discussion, medication review, and phone call 
refill reminder. Patients who had experience getting medication information 
from pharmacists valued consultation significantly higher than the other 
services (see regression coefficients in Table 5.4). Similar results were found 
among patients with a total monthly income of 96 USD (1.400.000 IDR) or 
higher. Patients with a higher income gave lower ranking to brochure, group 
discussion, and medication review than a consultation to improve medication 
adherence. Older patients who visit CHCs were more likely to rank brochure 
higher than consultation. Table 5.4 also shows that the source of medication 
information was a patient characteristic that contributed to the ranking of 
pharmacist services regarding hospital patients. The same holds for the ability 
to cover household expenses and educational background. Patients who had 
experience getting medication information from pharmacists, tended to rank 
brochure and patient group discussion lower than consultation. At the same 
time, a phone call refill reminder was more likely to be ranked higher compared 
to consultation based on the regression coefficient and the constant term in 
Table 5.4, especially for patients who had experience getting medication 
information from pharmacists. Further results can be found in Table 5.4. 

As shown in Table 5.5, there was a significant positive correlation between 
phone call refill reminders and medication review (0.6940; p<0.05) for 
patients in CHCs. This correlation meant that patients in CHCs who gave a 
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higher or lower rank to phone call refill reminders were more likely to rank 
medication reviews higher or lower, respectively. On the other hand, there 
was a significant correlation between patient group discussion and brochure 
(0.5061, p<0.05) for hospital patients. This positive correlation meant that 
given the observable characteristics, patients in hospitals who ranked group 
discussion higher also ranked brochure higher.

Rank-ordered probit model including explanatory variables – 
pharmacists

Table 5.6 presents the rank-ordered model for pharmacists after including 
observable pharmacists’ characteristics. However, this model was not 
statistically significant (Wald chi-square: 20.82, p>0.05). The results meant 
no significant variation was explained by the pharmacists’ variables included 
in the model. The correlation matrix in Table 5.6 shows a strong correlation 
between the pharmacists’ ranking of brochures and their ranking to other 
types of pharmacist services. 

Marginal effect analysis of patients with diabetes

Appendix D4 presents the marginal effects of patients’ characteristics on 
the ranking of pharmacist services. Patients who had experience getting 
medication information from pharmacists had a significantly lower probability 
of choosing brochures as the preferred service in both CHCs (decrease 6.72% 
points) and hospitals (decrease 4.54% points). The likelihood of brochures to 
be ranked as number one was also found to be lower for patients without formal 
education and patients with a total monthly income of 96 USD (1.400.000 
IDR) or higher in CHCs. At the same time, patients with experience of getting 
medication information from the pharmacist in both medical facilities had a 
significantly higher probability of being chosen as the preferred pharmacist 
service to improve their medication adherence. Similar results were also 
found among patients in CHCs, who had a total monthly income ≥ of 96 USD 
(1.400.000 IDR) or higher. Details on the marginal effect can be found in 
Appendix D4.
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Marginal effect analysis of pharmacists

The marginal effects for the pharmacist ranking are presented in Appendix 
D5. Overall, the marginal effects based on the pharmacist data show non-
significant results even though some have a P-value close to < 0.05.
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Table 5.5. Rank correlation final model with consultation as reference 
(Patients and pharmacists)
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Table 5.6. Final model on the rank-ordered probit model analysis 
(pharmacists)
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5.4.  DISCUSSION

In general, consultation and brochure were the two most preferred types of 
pharmacist services by patients and pharmacists. These results were similar to 
the first rank model analysis. Consultation was considered the most preferred 
pharmacist service by all respondent groups. This finding aligns with previous 
systematic literature in which consultation was one of the most common types 
of pharmacist services used to improve medication adherence (see Chapter 2). 
Patients’ high rank for consultation might be influenced by the need for services 
that provide the possibility for face-to-face interaction between pharmacists 
and patients to discuss and solve medication-related problems.[215-217] 
This finding is in line with other studies, which show patients’ expectation of 
having a pharmacist who takes the role of an educator through consultation/
counseling about the disease or medication, especially if physicians are too 
busy to provide information and answer patients’ queries.[218, 219] From a 
pharmacists’ point of view, consultation is an important part of pharmaceutical 
care services.[220] If consultation is reimbursed separately from handing out 
medication, it is an additional source of income for pharmacists. As one of 
the more accessible healthcare providers in the community, pharmacists can 
provide necessary medication-related information. The pharmacists’ position 
can have potential benefits, especially due to the possibility of regular contact 
with patients with chronic diseases. In particular, pharmacists can identify 
and monitor medication-related problems, including medication adherence.
[215, 217] This is supported by the standard of pharmaceutical care in 
Indonesia, which stipulates that consultation is part of pharmacist services 
that should be given to the patient to improve medication adherence.[57, 58] 
Through consultation, pharmacists can identify and recommend solutions 
for medication-related problems. Patients might also think that discussing 
their medication problems with pharmacists is easier than with physicians. 
Most patients are comfortable discussing their diabetes and medication 
with their pharmacists compared with other healthcare professionals.[203] 
Professional relationships between pharmacists and patients can be built 
through consultation to support the pharmacist’s role in patient care, including 
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medication adherence monitoring.[195] This finding shows the important role 
of consultation for both patient and pharmacist as the most suitable service to 
help improve medication adherence. The Indonesian Pharmacist Association 
and pharmacists need to work together to evaluate current practice and 
identify limitations in pharmacists’ practice that can hinder the provision of 
patient care-based services, including consultation.[44, 45]

Brochure was the other favored pharmacist service by patients and pharmacists 
to improve medication adherence. A brochure might be seen as an easy and 
low-cost way to deliver information. Several reasons might be behind these 
findings in the Indonesian context, such as the high number of patients who 
visit medical facilities, time constraints, and a lack of pharmacists.[44, 45] 

As shown in the full model and the marginal effects, patients in both medical 
facilities who had experience getting medication information from the 
pharmacist valued consultation higher than a brochure and patient group 
discussion. While patients in CHCs valued medication review lower than 
consultation. This finding is similar to Chapter 3, whereas patients who 
have experience getting medication information from pharmacists do not 
find it important to have a medication review added to the consultation. 
Their experiences and potential benefits from pharmacist consultation 
during their visit to CHCs might explain these findings, even though further 
study is needed to confirm this hypothetical explanation. Differences in 
experience with pharmacist services can result in different expectations, i.e., 
more experienced patients may expect pharmacists to provide medication 
information spontaneously instead of waiting for patients to ask for it.[221]

Total monthly income seemed not to influence patients in hospitals regarding 
their ranking of pharmacist services. On the other hand, total monthly income 
influenced patients’ ranking for pharmacist services, especially patients 
in CHCs. The reason behind these differences was not entirely apparent. 
The composition of patients in hospitals and CHCs may also explain these 
differences. Most hospital patients did not have much experience with 
pharmacist services, including consultation, compared with patients in CHCs 
(Appendix D2). Lack of exposure to pharmacist services may influence the 
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ranking of pharmacist services to improve medication adherence among 
hospital patients. The differences in health conditions between both groups 
of patients, CHCs patients and hospital patients, might also influence the 
difference in the ranking of pharmacist services.

At the same time, older patients in CHCs ranked a brochure higher compared 
to consultation. This result was also reflected in the marginal effects showing 
that older patients had a higher probability of choosing a brochure. Obtaining 
support and information through a brochure is less time-consuming and more 
practical than consultation. Patients might need to wait for the consultation, 
which could be more uncomfortable for older people[179, 180], because 
sometimes getting the medication requires a long waiting time in medical 
facilities.[178-180, 222] The long waiting time for patients to get their 
medication needs to be carefully handled to optimize pharmacist services in 
patient care.

Education influenced the ranking of the types of pharmacist services. 
Patients had a tendency not to choose services that looked complicated 
such as medication review or brochure (Appendix D4), whereas patients 
without formal education in CHCs had a lower probability of selecting a 
brochure to improve their medication adherence. Lack of (health) literacy 
is a possible reason for the lower ranking of brochures. Reading written 
information in brochures may be more difficult than verbal communication 
through consultation or group discussion. The latter may negatively impact 
patients’ health conditions, including self-care management and decrease 
adherence among chronic disease patients.[223, 224] Therefore, pharmacists 
must carefully identify and apply different approaches for providing suitable 
services for patients with low (health) literacy in Indonesia. On the other 
hand, patients without formal education who visit hospitals also have a lower 
probability of choosing medication reviews as the preferred services. The 
possible reason is the extra time needed to review all the medication, while 
patients already need to endure long waiting times to get medical services.
[179] 
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The non-significant results of the full model analysis and the marginal effect 
analysis for pharmacists are most likely due to a lack of statistical power 
due to a small number of observations, a more homogenous sample, or 
less variation in the ranking. However, the pharmacists’ perspective results 
are still useful as they give insight into their overall ranking of the types 
of services. Further study involving more pharmacists from different cities 
could help establish whether the lack of significant differences among the 
pharmacists we observed is due to the small sample size in our study or a 
genuine homogenous ranking.    

This chapter showed the perspective of patients and pharmacists on the 
ranking of pharmacist services that can help improve medication adherence 
among patients with diabetes. Not all of the results can be compared with 
previous studies due to the lack of similar studies. Most of the published 
studies analyze the effectiveness of pharmacist services to improve medication 
adherence and diabetes treatment goals. Even though comparison with similar 
studies is limited, these findings show that pharmacist services with a high 
ranking are in line with patient expectations found in other studies[218, 219] 
and the effectiveness of the services in improving diabetes treatment goals 
and medication adherence.[65-67, 186, 207] 

The findings can help enrich the development and promotion of the pharmacists’ 
role in patient care, especially in diabetes care and medication adherence. 
Patients’ ranking of pharmacist services can give information on services 
that can be prioritized to evaluate and modify services based on patients’ 
needs and pharmacists’ perspectives to improve medication adherence. The 
Indonesian Pharmacist Association may gain insight from the findings of this 
study to facilitate pharmacists to enhance their role in patient care, especially 
in diabetes care. The findings of this study can provide important information 
to negotiate and discuss with other healthcare professionals, especially 
physicians and which roles in patient care can be delegated to the pharmacist. 
Further study is needed to examine the extended role of pharmacists in 
patient care by involving medical facilities representatives, physicians, or the 
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Indonesian Pharmacist Association to design suitable pharmacist services and 
explore the feasibility for implementation in practice.

Limitations 

This study has some limitations that need to be acknowledged. First, the study 
results may be only applicable to CHCs with pharmacists because many CHCs 
in Indonesia do not have pharmacists. Second, the three hospitals involved in 
this study are linked to an educational institution. Therefore, it is unclear if 
the findings are generalizable to the hospitals in other cities, especially in 
rural areas that do not have an education institution. Third, we were unable 
to perform any reliability tests. However, the ranking approach to study the 
attractiveness of certain items (in this study, what kind of pharmacist services 
that respondent wants to have) has been widely applied in research and is 
shown to be more reliable than the alternative approach of rating each item 
separately.[225] Furthermore, this study could not determine the construct 
validity or content validity tests since there were no prior expectations about 
the outcomes, as this is the first study in Indonesia. Fourth, this study used 
a ranking-based approach without repeating the rank number of pharmacist 
services. This approach has the advantage of forcing respondents to make 
a tradeoff between pharmacist services. However, there is a possibility that 
some participants would have liked to give the same rank on some pharmacist 
services. The literature suggests combining ranking and rating measures[226], 
which we have not done in our study but could be relevant for further research. 
Fifth, the pharmacist services involved in this study were the most frequently 
used services based on the published literature. Further research could also 
include other pharmacist services less frequently used for the improvement 
of medication adherence among patients with diabetes, as well as services not 
yet available in the published literature. 
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5.5.  CONCLUSION 

In this chapter, consultation is the highest-ranked pharmacist service for 
patients and pharmacists in Indonesia to improve medication adherence 
among patients with diabetes. Brochure, medication review, and patient 
group discussion are the other services that can be provided as a single service 
or in combination with a consultation. Age, total monthly income, medical 
facilities where patients get their medical services, and experiences with 
pharmacists’ medication information provision need to be considered when 
choosing suitable pharmacist services that meet patients’ and pharmacists’ 
preferences. Further study to explore the reasons behind the ranking of 
pharmacist services is needed to provide more insight into the services and 
their implementation in practice, especially within the Indonesian context. 
Future studies could also use both ranking and rating measurements and a 
broader range of services to obtain complete information about pharmacists’ 
and patients’ perceptions about the importance of pharmacist services. 
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7.1.  INTRODUCTION

Diabetes is a chronic disease with a high prevalence worldwide. The number 
of people with diabetes is increasing, including in Indonesia. Medication 
adherence is a critical part of the management of diabetes and helps to 
maintain blood glucose and achieve the treatment goals. Low medication 
adherence among patients with diabetes can cause a failure to attain diabetes 
treatment goals and increases the risk of developing diabetes complications. 
The solution to this problem is the responsibility of patients and healthcare 
professionals, including pharmacists, who need to find ways to enhance 
medication adherence. Therefore, as outlined in Chapter 1, this dissertation 
aims to identify the preferences for pharmacist services to improve medication 
adherence among patients with diabetes, specifically in Indonesia. 

Healthcare professionals have developed various interventions or services 
to improve medication adherence in diabetes care. Since this dissertation 
is explicitly focused on pharmacist services, it outlines evidence-based 
pharmacist services that effectively improve medication adherence in diabetes. 
Chapter 2 has reviewed the evidence on the pharmacist’s role in improving 
medication adherence in diabetes care. In Chapters 3 and 4, preferences for 
pharmacist services to improve medication adherence have been studied using 
a DCE method from the patients’ and pharmacists’ perspectives in Indonesia. 
Chapter 5 has further investigated the importance of key pharmacist services 
to improve medication adherence according to patients and pharmacists in 
Indonesian medical facilities. Chapter 6 has analyzed the desired pharmacist 
services to improve medication adherence according to pharmacists and 
patients in Indonesia.

This final chapter of the dissertation discusses the main findings from all 
the chapters. The findings are used to discuss overarching statements. The 
discussion of those statements provides insight into the development of 
suitable pharmacist services for improving medication adherence among 
patients with diabetes in Indonesia. The chapter also discusses suggestions and 
implications of the key findings for the current practice or policy supporting 
the pharmacists’ role in patient care. 
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7.2.  DISCUSSION OF KEY STATEMENTS

Statement 1: A combination of educational and behavioral-based services 
is needed to improve medication adherence among patients with diabetes

There are three strategies to improve medication adherence: educational-
based, behavioral-based, and a combination of both services.[23, 245, 246] 
The results in this dissertation show that educational-based services are the 
most common approach to improve medication adherence. Patients and 
pharmacists tend to prefer educational-based services as the main approach. 
Educational-based services aim to improve patients’ knowledge by providing 
information related to the disease, medication, and self-management care.
[22, 23] The expectation from enhancing knowledge is that patients better 
understand their condition and treatment and that this helps improve adherence 
to diabetes medication. Lack of knowledge on the medication or disease 
might be why patients prefer an educational-based approach. Pharmacists 
might also perceive this problem as they prefer to have an approach that 
focuses on education, as argued in this dissertation. This is supported by the 
sociodemographic status of the patients involved. In particular, most patients 
only have relatively low education, namely up to senior high school. Some 
patients even do not have formal education. This influences their ability to 
understand their condition and the importance of medication adherence. The 
educational-based services are considered the easiest and most common 
approach applied in community pharmacy practice. Healthcare professionals 
can provide the services depending on the specificity of their knowledge. In 
this study, the focus is on the pharmacists’ role in providing the services. The 
use of an educational-based approach as the main starting point is seen as a 
low-cost and effective way of improving medication adherence.[217, 247] 

Along with the finding regarding preferences for educational-based services, 
evidence shows that education is crucial in services developed to improve 
medication adherence.[217, 247-253] The importance of educational services 
can be seen in that most interventions developed by pharmacists involve 
education as part of the intervention.[65-68, 186] As found in Chapter 2, 
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educational-based services improve medication adherence either as a single 
intervention or in combination with other approaches. In Chapter 2, educational-
based services are the most common single approach for pharmacist services 
in improving medication adherence among diabetes patients. Several studies 
with educational-based services show improvement in achieving diabetes 
treatment goals and medication adherence.[83, 92, 93, 97, 98, 100, 101, 108] 
Educational-based services are mainly used in combination with behavioral-
based services and the most common approach that is effective in improving 
medication adherence based on the published literature, as seen in Chapter 2. 

Even though the evidence shows that educational-based services effectively 
improve medication adherence [13], some studies suggest combining 
educational services with other services that influence behavior to provide 
better results.[195, 249, 250, 252, 253] This conclusion is also supported by 
the findings in Chapter 2. Findings in Chapter 3 show that patients prefer 
a combination of educational- and behavioral-based services to improve 
medication adherence. The need for a combination with behavioral-based 
services can be due to the nature of medication adherence behavior. Medication 
adherence can be influenced by many factors such as health beliefs, illness 
perception, physical and cognitive deficiencies, including memory problems, 
forgetfulness that can hamper their medication taking.[251] Applying 
just one approach to service improvement might have limitations and not 
cover all aspects of medication non-adherence behavior. A combination of 
approaches is expected to cover both the knowledge and behavior of the 
patients, as no single intervention has been shown to have a long-term effect 
on maintaining medication adherence.[246] The review in Chapter 2 confirms 
that a combination of educational and behavioral-based services is a better 
approach to improve medication adherence, as it provides better outcomes 
compared with a single approach. [8, 9, 11, 12, 26] 

Patients’ preferences for a combination of services differ from those of 
pharmacists. As reflected in Chapter 4, pharmacists mainly focus on 
educational-based services as the core approach to improve medication 
adherence. Pharmacists’ preferences for educational-based services might 
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be influenced by their inability to provide services beyond education, given 
their workload and the limited human resources in medical facilities. Apart 
from the service-provision barriers, when pharmacists are asked about the 
desired services to improve medication adherence, they also consider the 
combination of educational and behavior-based services as the alternative 
approach to single educational-based services, as seen in Chapter 6. 

Suggestions for policy and research:

As mentioned above, pharmacists in Indonesia struggle with limited human 
resources in medical facilities. The Indonesian medical regulation states that 
there should be at least one pharmacist at each CHC. During the implementation 
of the UHC program in Indonesia, this could become a problem, especially in 
providing optimal services to the patients. The ratio between pharmacist and 
patient is far from ideal. In a day, pharmacists usually need to attend to more 
than 100 patients [44], while the ideal ratio should be one pharmacist for 50 
patients for ambulatory care[57, 58]. This might explain why pharmacists have 
limitations to provide more variation in their services, especially in patient-
oriented services. There is a need to adjust the regulation on the number of 
pharmacists in each medical facility to foster the pharmacist’s role in patient 
care in Indonesia. Another factor that can be a barrier to implementing new 
pharmacist services is the numerous responsibilities that pharmacists have 
in practice.[44, 228] Many responsibilities in dispensing, administration, 
reporting, procurement, and providing patient care can hamper their active 
involvement in patient care. They will prioritize the most urgent activities 
that need to be done and usually sacrifice the services that focus on patient 
care. A focus on patients who need further attention can provide a solution 
in prioritizing the pharmacist service provision, such as patients with chronic 
diseases or patients with polypharmacy. Even though additional pharmacists 
offer the possibility to delegate pharmaceutical care activities focusing on 
patient care, it is not guaranteed to be the best solution to overcome problems 
related to the workload. Therefore, further study to evaluate the current 
pharmacist services and workload needs to be done to provide valid support 
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to the need to make adjustments in the policy regarding pharmacist staff to 
facilitate the role in patient care as regulated in pharmaceutical care standards. 

Statements 2: Direct interaction between pharmacists and patients is a 
critical component of the desired services to improve medication adherence

As the evidence in Chapter 2 shows, various pharmacist services effectively 
improve medication adherence in diabetes care. According to pharmacists 
and patients, consultation is the most common and desired pharmacist 
service to improve medication adherence, as shown in Chapters 5 and 6. The 
effectiveness of consultation is shown in many published studies, especially to 
improve diabetes treatment goals and enhance medication adherence among 
patients with diabetes, whether in single services or combination with other 
pharmacist services.[87, 93, 98, 101, 106, 108, 109, 113, 114, 116, 126, 130, 
133, 186] Preferences toward consultation are related to the need for interaction 
between pharmacists and patients to discuss medication-related problems. In 
particular, communication and interaction are important to address problems, 
including medication adherence. Through direct interaction between 
pharmacists and patients, pharmacists can deliver the relevant information 
regarding the disease and medication, including medication adherence, to 
improve patients’ understanding.[254-257] One goal of interaction through 
consultation is to enable communication with patients to motivate them to 
adhere to the medication as the relationship between patients and healthcare 
professionals can impact the patients’ adherence to the treatment.[258] The 
benefit of direct interaction is that pharmacists can identify patients’ needs, 
motivation, and any concerns regarding the medication. Pharmacists can also 
receive feedback from the patients while interacting with patients and thus, 
can react to that accordingly.[259] With consultation, pharmacists can provide 
patients with information and strategy to optimize the outcomes of diabetes 
treatment.[215] Direct interaction via consultation can facilitate negotiation 
between pharmacists and patients by involving patients in shared decision-
making related to their medication. The interaction between pharmacists and 
patients is critical to ensure that patients have adequate skills and knowledge to 
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perform self-care medication taking.[257] Pharmacists can persuade patients 
to follow the recommendation, including medication adherence, by putting 
patients in the center of the consultation so that patients feel the interest 
and compassion from pharmacists about their condition.[258] This process 
can build trust through communication between pharmacists and patients. 
Therefore, if good communication is established, patients can directly discuss 
their medication problems, adherence, or the disease with pharmacists. This 
type of pharmacist service should be an easy way for patients to get the 
information they need and discuss it personally with pharmacists instead of 
the other type of services such as brochure that might need additional effort 
to read the information.

The findings in Chapters 5 and 6 regarding preferences for consultation as the 
desired pharmacist services to improve medication adherence are in line with 
the standard care guidelines in Indonesia. Pharmaceutical care standards in 
Indonesia state that consultation or counseling is one of the services provided.
[57, 58] In practice, consultation/counseling is not always possible to provide 
to the patients as it should be. This is due to limitations or barriers for 
pharmacists. Through consultation/counseling, the pharmacist is supposed 
to interact with patients to discuss medication-related problems. However, 
in reality, the pharmacist still focuses on providing general information on 
medicine administration instruction. [44] As seen in the sociodemographic 
data of the respondents of this dissertation, the most common information 
provided by pharmacists is related to medication administration, such as the 
time or frequency of medication taking. This condition can be related to the 
barriers or limitations in practice, especially during the implementation of 
the UHC program in Indonesia, such as a high number of patients to deliver 
the services to with limited human resources (pharmacists) in the medical 
facilities in Indonesia, as seen in Chapter 6. 

Suggestions for policy and research:

The findings in this dissertation reflect the need for direct interaction between 
pharmacists and patients through a face-to-face consultation. It means that the 
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current practice of pharmacist services that mostly only focuses on providing 
general information related to medication administration might not be enough 
for patients to help them improve their medication adherence. An evaluation 
of the current pharmacist services is needed to identify the best solution to 
change the current practice. Our results do not allow providing more details 
about the consultation design, including details on the content that should 
be discussed in the consultation, because this dissertation’s research did not 
cover this aspect. Further study needs to be done to explore the consultation 
content needed for patients to improve medication adherence.

Regarding the workload barriers for pharmacists, there is a need to increase 
pharmacist staff in medical facilities in Indonesia to accommodate the high 
number of patients that come to the medical facilities. Even though this 
process can be complicated as it involves stakeholders and policymakers, a 
further study involving both parties can be important to facilitate the changes. 
Pharmacists can delegate and equally distribute the various responsibilities 
that pharmacists need to tackle with adequate pharmacist staff in real practice. 
Therefore, they can manage the time and prioritize the services that focus on 
patient care, including direct interaction with patients through consultation to 
improve medication adherence. Other essential points that need to be further 
considered before implementing the services are pharmacists’ communication 
skills, knowledge, and readiness in those medical facilities to provide 
consultation. 

Statement 3: Patients value privacy in consulting with the pharmacist 
to discuss their medication problems and ways to improve medication 
adherence

As discussed in the previous statement, direct interaction between pharmacists 
and patients through consultation is the most desired type of pharmacist 
service to improve medication adherence among patients with diabetes. One 
of the important elements of an effective consultation is the privacy of the 
people involved. Privacy can be facilitated by the availability of a private 
consultation room in pharmacies.[260] The need for a private consultation 

Thesis Book.indd   162Thesis Book.indd   162 6/15/2022   10:10:52 PM6/15/2022   10:10:52 PM



163

GENERAL DISCUSSION

7

room is indicated by the findings in Chapters 3 and 4. Both chapters indicate 
that pharmacists and patients prefer a private room dedicated to pharmacist 
consultation in the pharmacy setting. This preference might be related to the 
privacy regarding the patients’ need for information and problems discussed 
with pharmacists.[261] Privacy matters can be related to the confidentiality 
of the patient’s personal information exchanged during the consultation with 
the pharmacist. Patients expect their personal health information to be kept 
private and confidential.[260, 261] Many studies show that the lack of privacy 
in a pharmacy setting is a barrier that might influence the use of pharmacist 
services or interaction with pharmacists to discuss medication problems.[185, 
260, 262-271] Patients with acute or chronic diseases need more detailed 
consultation/counseling regarding their medication and personal health 
condition. This personal information can be sensitive and confidential. Patients 
are willing to discuss their medication problems with pharmacists if there is 
an area that allows privacy. Lack of privacy can influence their willingness 
to interact with pharmacists or use pharmacist services.[185, 260] This is 
reinforced by the fact that pharmacies do not provide support for a private 
consultation between pharmacists and patients in most situations.[264, 265, 
272]. In general, pharmacies have a layout that makes it impossible to talk 
without others hearing the conversation between pharmacists and patients. It 
is an open space, including the busyness and crowded environment, making 
it possible for others to hear the conversation.[201, 265, 272] One study even 
describes a pharmacy as a supermarket where people talk openly.[185]  

Privacy matters need to be considered during consultation between pharmacists 
and patients because, for example, patients with chronic diseases need to have 
more detailed discussions with the pharmacist regarding their medication, 
treatment plan, and monitoring. This process often involves the personal or 
sensitive health information of the patients. Therefore, the consultation needs 
to be held in an area that can maintain patients’ privacy.[260, 261] The terms 
of privacy can be interpreted differently by each patient.[273] The breach 
of privacy refers to the information during a consultation, such as patients’ 
names, medication, or the content of the consultation, overheard by other 
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people that can recognize the patients.[260, 266] This can happen in practice 
as most medical facilities do not have a dedicated room for consultation. 

The preference for a private consultation room might indicate that medical 
facilities and pharmacies in Indonesia are busy and crowded, making it 
uncomfortable for patients to discuss their problems.[265] The availability 
of a private consultation rooms would be helpful for patients to be more 
open when talking about their medication problems. In practice, however, 
the need for a private consultation room can be challenging for pharmacists 
in Indonesia, especially if it requires extra space and/or renovating the 
established medical facilities. Concerning the dissertation, this shortcoming 
was observed during the data collection in CHCs and hospitals.

It is difficult to compare the dissertation results on preferences for privacy to 
previous literature as there are only a limited number of studies on the privacy 
and confidentiality of pharmacist consultation in the Indonesian setting. One 
study shows low patient satisfaction regarding privacy in the pharmacy. 
Specifically, the study shows that patients were dissatisfied with the lack of 
privacy during their conversations with pharmacists.[268] Even though a 
private consultation room is also regulated in the pharmaceutical care standard 
as the requirement in pharmacies in Indonesia, detailed information regarding 
maintaining privacy during pharmacy practice has not been fully regulated by 
the pharmaceutical care standards.[57, 58] 

Suggestions for policy and research:

As found in this dissertation, the challenges to accommodate the need for 
private consultation rooms are related to the limited space in the medical 
facilities in Indonesia. Further study is needed to explore the possibility of 
accommodating a private consultation room in the CHC and hospital. This is 
important to provide evidence for designing the medical facilities, especially 
for providing pharmacy services and facilitating private consultation rooms. 

In low-resource medical facilities with limited spaces for private consultation 
rooms, pharmacists also need to find alternative solutions to maintain the 
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patients’ privacy if there is no possibility of providing a private consultation 
room in the pharmacy. Some alternatives to maintain privacy include 
modifying the pharmacy’s layout to have space beside the counter to do 
the consultation, using a lower voice during the consultation to avoid the 
information being overheard, or providing consultation next to the patients 
by finding an area that lessens crowded.[260, 273] These alternatives can 
be based on further study to know what the patients prefer for maintaining 
privacy during pharmacist consultation if a consultation room is not available. 

The other issue that needs to be explored is the awareness of pharmacists and 
patients regarding privacy during a consultation and the impact of maintaining 
privacy regarding the use of pharmacist consultation by patients. This 
awareness is essential because it will influence how pharmacists approach 
patients to deliver pharmacist services without breaching patients’ privacy to 
discuss their medication problems conveniently. Further study to explore the 
awareness and impact of maintaining privacy during consultation sessions 
can help identify privacy definition and the importance of confidentiality 
during the consultation to encourage patients to use the services in Indonesia.   

Statement 4: Easy access to a pharmacist is essential and is the first step for 
the pharmacist to deliver services that focus on patient care, especially to 
improve medication adherence

The findings in Chapters 3 and 4 show that access to the pharmacist is 
important for patients based on their stated preference for pharmacist 
services. Easy access to pharmacists is essential, especially if a patient has an 
urgent medication problem to discuss with the pharmacist. Pharmacists being 
available to patients can facilitate easy access.[272] In general, good access 
is a condition that enables patients to get the right services at the right time 
and place.[274] 

There are two ways to access pharmacists, either by appointment or flexible 
access whenever patients need pharmacists’ help. In this dissertation, most 
patients and pharmacists involved in the data collection consider flexibility 
in the access to pharmacists as preferable. Flexible access to pharmacists is 
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more convenient for patients as they then do not need to make an appointment 
first if they have a problem to discuss with the pharmacist.[274] This can 
benefit patients who do not have much time to spare to get back another 
time to meet with the pharmacist. Flexible access to pharmacists can also 
make it possible for patients with chronic diseases to meet with the physician 
for regular visits and simultaneously consult with pharmacists while 
getting their prescriptions.[275] Even though flexible access or walking-in 
consultation might be convenient for patients, it also can be good to consider 
an appointment for consultation due to the possibility of having sufficient 
time to discuss patients’ medication problems. This is also supported by the 
findings in Chapter 3 confirming that some respondents with higher education 
who have experience receiving medication information from the pharmacist, 
prefer an appointment rather than walking-in consultation. This might be 
related to a more dedicated time allocated by pharmacists if patients make 
an appointment before the consultation.[170]Adequate time for pharmacists 
is essential to deliver thorough care to patients to discuss their medication 
problems and recommendations.[276-278]  This means including interaction 
to build trust between pharmacists and patients by improving patients’ 
knowledge regarding medication through education to empower patients to 
adhere to their medication.[215, 257]

As one of the most accessible healthcare professionals in community 
pharmacies, pharmacists can be perceived by patients as easy to meet 
to discuss medication problems.[262, 274, 277, 279-281] This can be a 
great advantage and asset for pharmacists to provide services that focus 
on patients by becoming healthcare professionals who can help patients in 
need. Flexibility in the access to meet with pharmacists is also preferred by 
pharmacists, as seen in Chapter 4. The reason behind it can be related to 
the condition in actual practice in Indonesia that pharmacists in both CHCs 
and hospitals need to handle a high load of patients each day.[44, 45] In 
this way, flexible access to discuss with pharmacists regarding medication 
problems can offer a more realistic solution for pharmacists compared with an 
appointment that pharmacists need to allocate a specific time for the services. 

Thesis Book.indd   166Thesis Book.indd   166 6/15/2022   10:10:52 PM6/15/2022   10:10:52 PM



167

GENERAL DISCUSSION

7

In practice, this flexibility might help pharmacists, but it potentially limits the 
provision of information to brief counseling that focuses on general medical 
information. Even though with flexible access to pharmacists, patients can 
have the freedom to meet or consult with pharmacists whenever they have 
problems with medication, pharmacists will need to have a high commitment 
to be available for patients in need of medication consultation.

The need for pharmacists to be easily accessed by patients through the flexibility 
to consult with pharmacists instantly needs to be carefully considered in 
practice. At some point, flexible access can benefit patients in terms of easy 
access to consult with pharmacists whenever they need and put a burden on 
pharmacists in practice, especially with high expectations that pharmacists are 
always available anytime patients need to consult. The burden to pharmacists 
can be related to the increased workload of being openly available for patients 
and other responsibilities in management or medication supply.[272, 282] In 
Indonesia, this can be problematic and difficult to implement in practice as 
some context-specific barriers influence the application of flexible access, 
as seen in Chapter 6. The high load of patients, limited human resources, 
and pharmacist workload can hamper pharmacists to be always ready to help 
patients through consultation [184, 276]. 

Suggestions for policy and research:

Easy access through flexibility to meet and consult medication problems with 
pharmacists is needed in designing the package of pharmacist services. This 
needs to be supported by further study to explore the readiness and commitment 
of pharmacists in CHCs and hospitals in Indonesia to provide easy access 
for patients who need a consultation. It is important to identify pharmacists’ 
long-term commitment to offering flexible access for consultations before 
implementing this in practice, especially to improve medication adherence. It 
is relevant for patients with chronic diseases, including diabetes, where some 
problems with medication or adherence might potentially arise along the 
way. Thus, pharmacists can contribute to diabetes care by optimizing patient 
care and reducing the physician burden in providing care.[279] In practice, 
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an adequate number of pharmacists is needed to provide flexible access to 
patients. As mentioned earlier, there is a limited number of pharmacists in 
the CHCs in Indonesia, while some of them do not have pharmacists.[44] 
Clear delegation of the pharmacist activities between pharmacists and staff is 
needed to alleviate the burden of pharmacists in providing flexible access. It is 
necessary to evaluate the actual conditions of providing pharmacist services, 
which will offer inputs for determining the adequate number of pharmacists 
required in medical facilities to support the pharmacists’ role in patient care. 

Statement 5: More freedom of choice to patients regarding pharmacist 
services to improve medication adherence may better cater to their 
preferences. 

Findings in Chapters 3, 4, and 5 show the preferences of patients and 
pharmacists in CHCs and hospitals toward pharmacist services to achieve 
diabetes treatment goals and improve medication adherence. The chapters are 
based on different study designs. In all three chapters, however, the choice of 
pharmacist services is studied based on key pharmacist services discussed in 
the literature. 

There are five key pharmacist services to consider: consultation, brochure/
leaflet, patient group discussion/seminar, medication review, and phone call 
refill reminders. Patients’ and pharmacists’ preferences for these five pharmacist 
services are investigated in this dissertation using DCE choice sets, including 
service-specific attributes and self-explicated service ranking. In Chapters 3 
and 4, patients and pharmacists are asked to choose the preferred pharmacist 
services packages in each of the16 DCE choices sets. The DCE method 
elicits preferences for new interventions or services that are being designed 
and not yet available for service users.[164, 283] In Chapter 5, patients and 
pharmacists are asked to rank the same pharmacist services according to the 
importance they attach to those services for improving medication adherence. 
All three chapters indicate that patients and pharmacists have their own 
preferences on the desired pharmacist services when they are provided by 
choice of pharmacist services. 
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In practice, however, there is a limited choice of pharmacist services in 
Indonesia because pharmacist services are usually provided as a package 
with the medication. Specifically, pharmacists provide brief consultation/
counseling regarding general medical information to the patients at the same 
time when they take their medication in pharmacies. Therefore, patients have 
limited freedom to choose which pharmacist services they would like to use, 
and pharmacists have limited choice of what services to provide. If patients 
and pharmacists are given the freedom to choose between alternative services, 
it will help to ensure that those services are tailored to their preferences better.

Pharmacists in Indonesia tend to provide services to patients based on 
pharmaceutical care standards.[57, 58] However, there is no compulsory 
requirement for the patient to accept the services. In practice, patients usually 
accept pharmacist services offered in medical facilities. The reason behind 
this is not clearly understood. It could be related to the cultural perceptions 
in Indonesia that people should not be refusing or rejecting services offered 
by healthcare professionals. Therefore, in practice, patients are more likely to 
accept any services provided by healthcare professionals. In addition, certain 
pharmacist services, such as counseling, are usually offered concurrently with 
providing the patient’s medication in the pharmacy department. By all means, 
patients will routinely receive the standard services with no indication that 
other additional or alternative services are also possible. Therefore, assuring 
freedom of choice regarding pharmacist services in Indonesia is complex.

It should be mentioned, however, that even though including additional 
pharmacist services can offer patients and pharmacists a greater variety of 
choices, such extension might be difficult to realize in Indonesia, in particular 
given the insufficient number of pharmacists and high workload experienced 
by the pharmacists in Indonesia, as discussed earlier. 

In Chapter 6, where a qualitative study is reported, many variations of 
pharmacist services are included to identify pharmacist services that, according 
to patients and pharmacists, can help to improve medication adherence. The 
qualitative study findings show that some pharmacist services can be used as 
other alternatives to improve medication adherence besides the five services 
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offered in the study. In the Indonesian context, it means that some types of 
pharmacist services can be considered to offer to the patients to improve 
medication adherence that might be suitable. As there is no consensus on 
the best approach to improving medication adherence through pharmacist 
services, variation of pharmacist services preferences would enrich the 
possibility of exploring more details of the services to accommodate patients’ 
needs.

Suggestions for policy and research:

As discussed above, the freedom to choose the services is important to 
accommodate the needs and preferences of patients and pharmacists in 
Indonesia. However, the possibility that patients and pharmacists might 
decide not to choose any of the pharmacist services packages, was not 
studied. In particular, the DCE design in this dissertation did not include 
an opt-out option in the choice sets. This was done to prevent easy opt-out 
answers that allow respondents to avoid making difficult trade-offs given 
the complexity of choice sets, or due to less understanding of the context 
of choices.[75, 77] Hence, in future DCE studies on this topic, providing 
the opt-out option can help patients and pharmacists better to express their 
preferences for pharmacist services packages because a respondent (patient or 
pharmacist) might prefer not to choose a specific pharmacist service package. 
Nevertheless, the findings of this dissertation are still an essential step that 
can help to evaluate the current pharmacist services, especially regarding the 
possibility of ensuring freedom of choice for patients. As mentioned above, 
at present, there is a lack of such choice as most pharmacist services focus 
on the provision of drug information when giving medication to patients. The 
limited choice of pharmacist services could also be related to the fact that 
the number of pharmacists is insufficient. Therefore, the premise to ensure 
the freedom of patients to choose pharmacist services will only come to the 
reality provided that the number of pharmacists is increased. For that reason, 
policymakers in Indonesia need to do a workload assessment and staffing 
plan, as well as to equip pharmacists with the necessary skills in providing 
new services.
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7.3.  LIMITATION OF THE DISSERTATION
All of the chapters in this dissertation provide important findings to answer 
the dissertation research questions regarding pharmacist services that can 
improve medication adherence among patients with diabetes in Indonesia. 
Although the dissertation findings can facilitate the answer to the research 
questions, some limitations need to be acknowledged. 

First, this dissertation offers an important first step in exploring information 
regarding the type of pharmacist services that are optimal for helping improve 
medication adherence. The limitation is that it has not provided specific 
details on the content of the pharmacist services that should be provided to the 
patients, such as the questions/topics to be discussed with the patient during 
the consultation. New evidence on the required consultation content will be 
necessary for the design of pharmacist services for patients with diabetes in 
Indonesia.

Second, the findings of this dissertation are only applicable to the medical 
facilities with pharmacists as not all medical facilities, such as CHCs in 
Indonesia, have pharmacists. This suggests the preferences of patients and 
pharmacists in those medical facilities are not covered in this dissertation and 
could not be generalized by these findings. There might be a possibility of 
different findings on the patients’ preferences as patients do not have the same 
experiences to meet with pharmacists. Further study is required to explore 
the preferences of pharmacist services in those medical facilities without 
pharmacists, especially to optimize treatment outcomes and medication 
adherence. 

7.4. CONCLUDING WORDS

This dissertation presents evidence on preferences toward pharmacist 
services that can be used to improve medication adherence among patients 
with diabetes in Indonesia. The findings indicate that many aspects related 
to pharmacist services need careful consideration to accommodate the 
preferences, such as ensuring a suitable services approach, type of pharmacist 
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services, privacy, easy access to pharmacists, and the right of patients to choose 
suitable pharmacist services. The combination of patients’ and pharmacists’ 
perspectives can provide a complete picture of pharmacist services to meet 
patients’ medication needs. Evaluations of the currently provided services 
are needed to accommodate and integrate the findings regarding preferences 
toward pharmacist services into practice.

Given this dissertation, the design of pharmacist services to improve 
medication adherence in Indonesia needs to focus on the combination of 
educational and behavioral-based services approach via consultation to 
facilitate the need for direct interactions between pharmacists and patients 
without neglecting patients’ privacy. An adequate number of pharmacists 
and a reduced workload burden for pharmacists are essential factors in 
implementing pharmacist services. Therefore, addressing potential barriers 
that can hamper the implementation of pharmacist services is important to 
achieve optimum results. Therefore, future evaluations of the current practice 
and related barriers are crucial.

Even though this dissertation provides insight on pharmacist services suitable 
for Indonesia, the suggestion of modifying or changing current policy to support 
the implementation is a complex matter that might take time and involve 
many stakeholders, not just policymakers. Nevertheless, the dissertation can 
be seen as the first crucial step in designing services that accommodate the 
perspective of the patients and pharmacists to improve medication adherence 
among patients with diabetes in Indonesia. 
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Appendix A2. Meta-funnel plot and table of meta-bias for publication bias
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Appendix A3. Effect size per outcome measures based on follow-up period 
and type of intervention
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Appendix A4. Forest plot of subgroup analysis based on the period of 
follow-up

Thesis Book.indd   214Thesis Book.indd   214 6/15/2022   10:11:03 PM6/15/2022   10:11:03 PM



215

APPENDICES

A

Thesis Book.indd   215Thesis Book.indd   215 6/15/2022   10:11:04 PM6/15/2022   10:11:04 PM



216

APPENDICES

A

Appendix A5. Forest plot of subgroup analysis on effect size estimate 
based on intervention strategy
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Appendix A6. Forest plot of subgroup analysis on effect size estimate 
based on type of intervention
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APPENDICES B – ADDITIONAL INFORMATION FOR CHAPTER 3

Appendix B1. Theoretical background model of the DCE methods used 
in the study

In each DCE question, a patient (respondent) is asked to choose between the 
baseline service profile and an alternative services profile. It is assumed that 
a patient chooses between the two profiles based on the utility level he/she 
associates with those profiles. The utility associated with a service profile can 
be presented as:

(1) Uij (X i, P i, S j) = c + a1 x1
i + a2 x2

i  + …+ ak xk
i  + ap p

i + b1 s1
j + b2 s2

j + …bn sn
j 

Where
Uij  : utility that patient j associates with profile i
Xi  : non-price attributes in profile i
Pi  : price attribute in profile i
S j  : variables patient j
c  : constant
a,b  : model coefficients
k  : number of non-price attributes
n  : number of patient variables

It is expected that each patient derives unique utility from each attribute level 
and chooses the profile that maximizes his/her utility. We suppose that the 
patient chooses the alternative profile (Al) over the baseline profile (Bl) if the 
utility derived from the alternative profile is higher (or equal) to the utility 
derived from the baseline profile.

(2) UAl (XAl, PAl, S j) - UBl (XBl, PBl, S j) =

∆UAl-Bl = a1 ∆x1
Al-Bl + a2 ∆x2

Al-Bl + …+ ak ∆xk
Al-Bl  + ap ∆pAl-Bl + v + μ
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Where Δ indicates difference, and v,μ are random errors within and between 
patients, respectively.

Choice =   0 = baseline profile chosen  if  ∆U Al-Bl < 0
  1 = alternative profile chosen  if  ∆U Al-Bl ≥ 0

After the estimation of model parameters (a1 …ak , ap) based on (2), we can 
calculate the rate of substitution between non-price (x) and price-related (p) 
pharmacist services attributes as already explained in the Methods section.
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Appendix B2. Example of respondent preferences attribute levels and 
DCE questions in the questionnaire

Please imagine that you are in this situation: you visit a physician to consult about your 
diabetes condition and you have difficulty to take your medication as indicated in the 
prescription (i.e., missed the dose or timing or stopped taking your medication). When you 
are at pharmacy to take your prescription, pharmacist would like to help you to overcome 
your difficulty by give you a face to face individual consultation. We would like to know 

your preference on the characteristics of the individual face to face consultation.

Several characteristics of individual face to face consultation to consider 
when deciding your choice:
1. Duration of service: number of minutes or hours of a pharmacist gives 

you face to face consultation.
2. Place for consultation: whether you need a room with no other people 

instead of you and the pharmacist for the individual face to face consultation.
3. Access to pharmacist: the method to contact pharmacist whether you need 

to make an appointment first or you can contact pharmacist any day during 
the office hour.

4. Patient copayment: cost that you need to pay to get the individual face to 
face consultation.

In addition to pharmacist individual consultation characteristics, please 
identify additional services that you would prefer to have i.e. brochure/
leaflet, patient group discussion, medication review, and phone call refill 
reminder.
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Please choose each characteristic of the individual consultation with 
pharmacist that you prefer to have by putting a circle on the answer in the 
table below.

Characteristics of the individual face to face consultation with pharmacist

Duration of service    1. 20 minutes
      2. 40 minutes

Place for consultation    1. Common area (non-private room)
      2. Private room

Access to pharmacist    1. Walk in any day (during the office hours)
      2. Appointment

Patient copayment     1. Free of charge
      2. 10.000 IDR

Additional services (can be more than one answer)  1. Brochure/leaflet
      2. Patient group discussion
      3. Medication review
      4. Phone call refill reminder

You will be presented with several scenarios and each scenario will consists 
of two sets of pharmacist consultation characteristics (A/B). Please fill in the 
box with only ONE set of the available alternatives for each scenario (A 
or B).
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Appendix B3. Binary regression of socio-demographics on respondents 
in the CHCs and hospitals with the inconsistent DCE answers
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APPENDICES C – ADDITIONAL INFORMATION FOR CHAPTER 4

Appendix C1. Theoretical background model of the DCE methods used 
in the study

In each DCE question, a pharmacist (respondent) is asked to choose between 
the baseline service profile and an alternative services profile. It is assumed 
that a pharmacist chooses between the two profiles based on the utility level 
he/she associates with those profiles. The utility associated with a service 
profile can be presented as:

(1) Uij (X i, P i, S j) = c + a1 x1
i + a2 x2

i  + …+ ak xk
i  + ap p

i + b1 s1
j + b2 s2

j + …bn sn
j 

Where
Uij  : utility that patient j associates with profile i
Xi  : non-price attributes in profile i
Pi  : price attribute in profile i
S j  : variables patient j
c  : constant
a,b  : model coefficients
k  : number of non-price attributes
n  : number of patient variables

It is expected that each pharmacist derives unique utility from each attribute 
level and chooses the profile that maximizes his/her utility. We suppose that 
the pharmacist chooses the alternative profile (Al) over the baseline profile 
(Bl) if the utility derived from the alternative profile is higher (or equal) to the 
utility derived from the baseline profile.

(2) UAl (XAl, PAl, S j) - UBl (XBl, PBl, S j) =

∆UAl-Bl = a1 ∆x1
Al-Bl + a2 ∆x2

Al-Bl + …+ ak ∆xk
Al-Bl  + ap ∆pAl-Bl + v + μ
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Where Δ indicates difference, and v,μ are random errors within and between 
pharmacists, respectively.

Choice =   0 = baseline profile chosen  if  ∆U Al-Bl < 0
  1 = alternative profile chosen  if  ∆U Al-Bl ≥ 0

After the estimation of model parameters (a1 …ak , ap) based on (2), we can 
calculate the rate of substitution between non-price (x) and price-related (p) 
pharmacist services attributes as already explained in the Methods section.
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Appendix C2. Example of respondent preferences attribute levels and 
DCE questions in the questionnaire

Scenario. Imagine you as a pharmacist find out that your patients with diabetes have 
difficulty to take their medication as indicated in the prescription (i.e., missed the dose or 
timing or stopped taking their medication). When your patients are at pharmacy to take their 
prescription, you would like to help them to overcome their difficulty by give them face-to-
face individual consultation. We would like to know your preference as a pharmacist on the 
characteristics of the individual face-to-face consultation.

Several characteristics of individual face to face consultation can be considered 
when deciding on your choice:

1.  Duration of service: number of minutes or hours that you will need for 
the face to face consultation.

2.  Place for consultation: whether you need a room with no other people 
instead of you and the patient for the individual face to face consultation.

3.  Access to pharmacist: the method to contact you as pharmacist whether 
they (patient) need to make an appointment first or they can contact you 
any day during the office hours. 

4.   Patient copayment: additional cost that the patients need to pay to get the 
individual face to face consultation.

In addition to identify pharmacist individual consultation characteristic, 
please also identify additional services that you would prefer to provide 
i.e. brochure/leaflet, patient group discussion, medication review, and 
phone call refill reminder.
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Preferences on attribute levels
For each characteristic of the individual consultation with the pharmacist, 
please choose the level that you prefer by circling the answer in the table 
below. 

Characteristics of the individual face to face consultation with pharmacist

Duration of service    1. 20 minutes
      2. 40 minutes

Place for consultation    1. Common area (non-private room)
      2. Private room

Access to pharmacist    1. Walk in any day (during the office hours)
      2. Appointment

Patient copayment     1. No additional copayment   
      2. 10.000 IDR

Additional services (can be more than one answer)  1. Brochure/leaflet
      2. Patient group discussion
      3. Medication review
      4. Phone call refill reminder

DCE questions section
You will be presented with several questions containing two pharmacists' 
profiles (A/B). Please fill in the box which profiles you prefer (A or B). 
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Appendix C3. Binary regression of socio-demographics on respondents 
with the inconsistent DCE answers
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Appendix C6. Result of the DCE among pharmacists, main effect model 
(including respondents with inconsistent answers)
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APPENDICES D – ADDITIONAL INFORMATION FOR CHAPTER 5

Appendix D1. English wording on the questionnaire for patient and 
pharmacist

A.  Questionnaire for patients
Section A: health and diabetes status data (please fill in the table provided 
below and circle for your answer regarding a choice question)
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Patient characteristic

Social demographic 

Sex     1. Male
     2. Female 

Age     ______ years old

Marital status    1. Single
     2. Married/living together 
     3. Widowed/divorced

The highest attained formal educational background 1. No formal education
     2. Elementary education
     3. Junior high school
     4. Senior high school
     5. Diploma 
     6. Bachelor’s degree
     7. Master’s degree
     8. Doctoral degree

Work status    1. Work
     2. Retired
     3. Do not work

Monthly income    1. < 96 USD (1.400.000 IDR)
     2. 96 USD (1.400.000 IDR) – 137 USD (1.999.000 IDR)
     3. 138 USD (2.000.000 IDR) – 239 USD (3.499.000 IDR)
     4. 240 USD (3.500.000 IDR) – 343 USD (5.000.000 IDR)
     5. > 343 USD (5.000.000 IDR) 

Do you think that your income could cover your 1. Yes 
household expenses?    2. No 

Health insurance (you can choose more than one) 1. Government insurance (BPJS)
     2. Private insurance
     3. No insurance
     4. Others __________
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Section B. Patients' preferences toward the type of pharmacist services 

Below are some types of services that might be offered by pharmacists to help 
you take your diabetes medication consistently as instructed or indicated in 
the prescription:

• The pharmacist provides information regarding the risk factor of 
getting diabetes complications, the intended blood glucose level and other 
measurements that may influence the development of complications (for 
instance, blood pressure and low-density lipoprotein/LDL) through:
a. Brochures/leaflet
b. Face to face individual consultation with pharmacist 
c. Patient group discussion: a scheduled meeting with other patients 

with diabetes to discuss and share information 
• Medication review: pharmacist will review your medication each time 

you have your medication refilled to prevent and manage any medication-
related problems

• Phone call refill reminder: pharmacist will remind you to visit your 
physician and refill your medication by calling you two or three days 
before your schedule

Please rank the five pharmacist services that you really want to have by placing 
them in order of preference (1= the most preferred pharmacist service; and 
5= the least preferred pharmacist service). Please only use ONE number for 
ONE service. Please also identify the type of pharmacist services that you 
have already experienced until now by giving mark (V) in the box.
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B. Questionnaire for pharmacists

Section A:  pharmacist characteristics (please fill in the table provided 
below and circle your answer regarding choices based questions)
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Section B. Pharmacist' preferences toward the type of pharmacist services 

Below are some types of services that might be offered by you as a pharmacist 
to help your patient taking their diabetes medication consistently as instructed 
or indicated in the prescription:

• The pharmacist provides information regarding the risk factor of 
getting diabetes complications, the intended blood glucose level and other 
measurements that may influence the development of complications (for 
instance, blood pressure and low-density lipoprotein/LDL) through:
a. Brochures/leaflet
b. Face to face individual consultation 
c. Patient group discussion: a scheduled meeting with other patients with 

diabetes to discuss and share information organized by the pharmacist
• Medication review: pharmacist will review the patient's medication each 

time patients with diabetes have their medication refilled to prevent and 
manage any medication-related problems

• Phone call refill reminder: pharmacist will remind the patient to visit 
the physician and refill their medication by calling the patient two or three 
days before their actual schedule

Please rank the five pharmacist services by placing them in the order of 
your preference (1= the most preferred pharmacist service; and 5= the least 
preferred pharmacist service). Please only use ONE number for ONE service. 
Please also identify the type of pharmacist services that you have already 
given to your patient until now by filing in mark (V) in the box.
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SUMMARY 
The role of pharmacists has shifted and has become more focused on patient 
care as pharmacists can contribute more to patient care through services 
beyond medication dispensing. In low-resource countries, pharmacists’ role 
in patient care is still in transition to become patient-oriented. This dissertation 
provides knowledge and insight into the pharmacist’s role in diabetes care 
and focuses on their role in improving medication adherence among patients 
with diabetes in Indonesia. Diabetes is one of the most common chronic 
diseases that require long-term medication use. This raises questions related 
to adherence to treatment goals to minimize complications. Non-adherence 
to diabetes medication can result in treatment failure and risk of diabetes 
complications that potentially increase health expenditure. As part of the 
diabetes care team, pharmacists can help enhance medication adherence by 
providing certain services. Finding suitable services that meet patients’ needs 
and preferences is important in the pharmacist services design. Therefore, 
this dissertation aims to identify suitable pharmacist services to improve 
medication adherence among patients with diabetes. 

Chapter 2 of this dissertation has reviewed the evidence on the various 
type of pharmacists and their effectiveness in improving diabetes treatment 
goals and medication adherence based on published literature. This helps to 
identify patients’ and pharmacists’ preferences towards pharmacist services 
that should be provided in practice to improve medication adherence. In 
Chapters 3 and 4, a discrete choice experiment (DCE) method is used to 
elicit preferences among patients with diabetes and pharmacists. In Chapter 
5, a ranking-based approach is used to determine the rank of evidence-based 
pharmacist services to improve medication adherence based on pharmacists’ 
and patients’ perspectives. Chapter 6 of this dissertation has explored the 
desired pharmacist services from pharmacists’ and patients’ perspectives 
through interviews. Combining both perspectives can help provide a better 
view of the suitable pharmacist services provided to the patients. The findings 
are discussed with input and suggestions for the policy and further research. 
All seven chapters of the dissertation are summarized below.
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Chapter 1 outlines the scope of this dissertation and provides background 
information regarding the need to explore suitable pharmacist services 
in Indonesia, especially in diabetes care. This chapter focuses on diabetes 
prevalence and medication adherence problems in Indonesia. Information 
about the transitional changes of the pharmacist role to become more focused 
on patient care without neglecting the role in medicine provision, is presented 
to provide insight into how pharmacists practice, specifically in Indonesia. 
As the role of pharmacists in Indonesia is still developing, many challenges 
are faced by pharmacists to implement the role in practice. Pharmacists can 
provide many types of services to optimize treatment outcomes in diabetes 
to facilitate their new role in patient care, but there is a lack of information 
regarding preferences for suitable pharmacist services to improve medication 
adherence in the Indonesian setting. With the implementation of the Universal 
Health Coverage program in Indonesia, pharmacists can contribute to patient 
care due to the high likelihood of meeting patients during physician visits 
and taking their medication in the pharmacy. This new role can benefit and 
reduce the burden of physicians in providing care to the patients, especially 
in low-resource countries that sometimes experience a lack of healthcare 
professionals in medical facilities. Finding suitable pharmacist services that 
meet patients’ needs and preferences is important. Therefore, this dissertation 
aims to identify preferences for pharmacist services to improve medication 
adherence among patients with diabetes in Indonesia.

There are four sub-questions to answer the main aim of the dissertation. Five 
studies have been done to achieve answers to each of the sub-questions. The 
studies involve quantitative and qualitative data analysis, including systematic 
reviews and meta-analyses, discrete-choice experiments (DCE) studies, 
rank-order probit models, and interviews. The focus of all of the studies is 
to explore preferences towards pharmacist services to improve medication 
adherence based on pharmacists’ and patients’ points of view. This chapter 
concludes with the outline of the dissertation.  
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Chapter 2 presents the evidence on pharmacist services that have been 
developed and evaluated in the published literature. It is important to explore 
the available evidence-based pharmacist services on their effectiveness to 
improve medication adherence in diabetes care. The systematic review study 
involves six databases, including PubMed, Cochrane Library, EMBASE, 
CINAHL, JSTOR, and Web of Science. There are three main keywords 
used to find suitable published literature, namely, “diabetes”, “medication 
adherence”, and “pharmacist”. A slightly modified set of search terms is used 
in each of the databases, as there are differences in the search system. The 
search process is updated until Sept 2017 without any restriction on the year 
of publication. The main outcomes of this systematic review are related to 
medication adherence, glycosylated hemoglobin (HbA1c), fasting plasma 
glucose (FPG), postprandial plasma glucose (PPG), or random blood glucose 
(RBG).

The systematic review includes 59 studies and shows that most published 
studies on pharmacist services are done in Asia and America. The United States 
and India are the two countries with a high contribution of studies. This review 
shows that various pharmacist services have been studied to improve diabetes 
treatment goals and medication adherence. Educational-based services and a 
combination of educational and behavioral-based services are pharmacists’ 
most common approaches to improve medication adherence among patients 
with diabetes. Both of these strategies are also proven to improve diabetes 
treatment outcomes. Many pharmacist services have effectively improved 
medication adherence, such as consultation, education, medication review, 
printed/digital material, telephone call, or group discussions. Most pharmacist 
services significantly enhance treatment outcomes in the subgroup analysis. 
This review also shows that a longer duration of follow-up may provide better 
results and determine the services’ sustainability.

The evidence and analysis support the pharmacist's role in diabetes care to 
improve medication adherence. Even though it is still challenging to find 
the best pharmacist services to improve medication adherence, this finding 
supports pharmacists’ potential involvement in diabetes care with potential 

Thesis Book.indd   264Thesis Book.indd   264 6/15/2022   10:11:22 PM6/15/2022   10:11:22 PM



265

collaboration with other healthcare professionals to optimize treatment 
outcomes. This chapter identifies many types of services or interventions that 
can be used to enhance diabetes treatment goals and medication adherence.   

Chapter 3 uses data from community health centers (CHCs) and three 
hospitals in Surabaya, Indonesia, to elicit patients’ preferences toward 
pharmacist services to improve medication adherence among patients with 
diabetes. A DCE method is used to elicit preferences using 16 sets of choices. 
Adult patients with diabetes who visit CHCs and hospitals are asked to 
participate in the study by signing the informed consent letter during the data 
collection. In total, 833 respondents from 57 CHCs and three hospitals are 
involved in the study by filling in the questionnaire. A scenario is presented 
before respondents select the preferred choice sets to help them imagine 
the situation. The marginal rate of substitution is calculated to determine 
respondents’ willingness to trade-off higher prices to the change of the 
attributes.

The results show that most patients prefer to have a shorter consultation 
duration and a private consultation room. Even though there is no standard on 
the ideal consultation duration, these preferences might be related to practice 
conditions. Most patients in Indonesia need to wait for a long time to get 
medical services and obtain their medication. Thus, patients prefer to have a 
shorter consultation duration, even though some patients who have experience 
with pharmacist services think that a longer duration can be better for them. A 
low patient copayment is a common preference among patients. While for the 
private consultation room, most patients prefer to have this facility because of 
privacy matters. These preferences are followed by a preference for flexible 
access to pharmacists whenever patients need help. This can be challenging 
when looking at the number of pharmacists in medical facilities, the high 
number of patients, and the workload in Indonesia. Medication review, 
brochure, or patient group discussion are the other pharmacist services that 
patients would like to have together with the consultation.
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This chapter identifies the preferences of patients with diabetes in CHCs and 
hospitals toward the type of pharmacist services that can help them to improve 
medication adherence. These preferences need to be considered when deciding 
on suitable services that meet their needs. These findings provide important 
insights into the design of ideal pharmacist services to improve medication 
adherence, especially diabetes care.

Chapter 4 presents the results of a study on pharmacists’ preferences on health 
services to improve medication adherence among patients with diabetes in 
Surabaya, Indonesia. Pharmacists who work in all CHCs and three hospitals 
in Surabaya, Indonesia, are involved. A total of 99 pharmacists participate 
in the study by answering the questions in the questionnaire. A DCE method 
is used to elicit the pharmacists’ preferences toward the services through 
16 choice sets that respondents are confronted with. The marginal rate of 
substitution is calculated to identify the willingness to pay for a change in the 
attribute levels.

The findings show that pharmacists prefer a shorter consultation duration 
and flexible access to contact pharmacists. Preferences toward a shorter 
duration for consultation can be influenced by the fact that a limited number 
of pharmacists need to help a high number of patients in CHCs and hospitals. 
While flexible access is considered important in providing services and 
convenient for patients, some pharmacists with master’s degrees prefer to 
have a prior appointment before the consultation. Even though making an 
appointment can benefit patients through a specific time allocation to discuss 
the problems, it is only possible if the number of pharmacists is adequate to 
provide the services. The availability of a private consultation room is needed 
for the consultation from pharmacists’ perspectives. This can be done to ensure 
privacy between pharmacists and patients. The Indonesian pharmaceutical 
care standards regulate private consultation rooms, but most medical facilities 
do not have a specific room for consultation in practice. A combination of 
consultation with other pharmacist services, such as a brochure, medication 
reviews, or patient group discussion, can be considered in providing the 
service to improve medication adherence.
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This chapter provides insight into pharmacists' preferences for services that 
should be provided to patients with diabetes. The results of this study can 
be used in addition to the preferences of patients with diabetes in CHCs and 
hospitals to identify suitable pharmacist services to improve medication 
adherence in diabetes care, especially in the Indonesian setting.

Chapter 5 presents the ranking of pharmacist services that can help improve 
medication adherence of patients and pharmacists in CHCs and three hospitals 
in Surabaya, Indonesia. Data from respondents (pharmacists and patients) are 
collected through the questionnaire as part of a larger survey regarding the 
pharmacists’ and patients’ preferences to improve medication adherence. A 
total of 1036 adult patients with diabetes and 99 pharmacists from CHCs and 
three hospitals participate in the study. A rank-ordered probit model is used 
to identify the influence of respondents’ characteristics on the pharmacist 
services ranking and the correlation between pharmacist services’ ranking 
conditional on the impact of observable traits. There are five pharmacist 
services to improve medication adherence, i.e., face-to-face consultation, 
brochure/leaflet, medication review, patient group discussion, and a phone 
call refill reminder.

This study shows that consultation and brochure are the highest rankings of 
pharmacist services that can improve medication adherence among patients 
with diabetes. Similar results are found for both pharmacists and patients. The 
need for face-to-face interaction between pharmacists and patients to discuss 
medication problems and find solutions for them might be a reason behind 
the higher rank for consultation compared with other pharmacist services. 
As the other highly ranked pharmacist services, brochures can be seen as 
the easiest way to deliver the services, especially in Indonesia with a high 
number of patients who visit medical facilities, time constraints, and a lack of 
pharmacists. Older patients highly ranked a brochure. This can be explained 
by the fact that most patients have to wait long to get medical services and 
medication in medical facilities. It can be uncomfortable for older patients 
to wait for the consultation. The educational background of the respondents 
influences the ranking of pharmacist services. Patients with lower education 
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or without formal education have a lower probability of choosing brochures 
as convenient services to improve medication adherence, including the choice 
of medication reviews.

This chapter provides insight on the ranking of pharmacist services that can be 
used in practice, especially to improve medication adherence among patients 
with diabetes. This information can help prioritize which pharmacist services 
should be evaluated and modified to meet patients’ needs. These findings 
can also give information to negotiate with other healthcare professionals 
regarding which role in patient care can be delegated to the pharmacists. 

Chapter 6 of this dissertation presents qualitative results on the desired 
pharmacist services to improve medication adherence among patients with 
diabetes based on the perception of patients and pharmacists. This study 
involves CHCs and three hospitals in Surabaya, Indonesia. Data collection is 
done by open-question interviews with respondents (patients and pharmacists). 
In total, 917 patients with diabetes and 99 pharmacists participate in the 
interviews. All of the interview data are transcribed and analyzed based on 
the coding developed by the researcher. The interview data is analyzed based 
on pharmacist services strategies, type of pharmacist services, and barriers to 
applying the ideal pharmacist services. Three pharmacist services strategies 
are used in the coding, i.e., educational-based services, behavioral-based 
services, and combination of both services.

Interestingly, this qualitative study shows that most patients do not have 
any suggestions on pharmacist services that can help improve medication 
adherence among patients with diabetes. Patients perceive they know 
everything about diabetes and treatment already and feel already compliant 
with medication. These are some reasons identified in the study behind 
the finding. This study indicates that educational-based services are the 
most common services strategy patients and pharmacists prefer to improve 
medication adherence. This desired strategy can be seen as enhancing their 
knowledge of diabetes and medication to help improve their adherence. Most 
patients have a lower educational background, which might influence the need 
for an educational-based service strategy. Patients with adequate knowledge 

Thesis Book.indd   268Thesis Book.indd   268 6/15/2022   10:11:22 PM6/15/2022   10:11:22 PM



269

and understanding about diabetes and medication may have better control 
and medication adherence. As identified in the study, combining educational 
and behavioral-based services is another strategy that can help improve 
medication adherence. Consultation is the most desired pharmacist service to 
improve medication adherence among patients with diabetes and pharmacists 
in CHCs and three hospitals in this study. A reminder to take medication is 
the other type of pharmacist service categorized in behavioral-based service 
that is desired to improve medication adherence. There are some barriers in 
implementing these desired pharmacist services based on the perception of 
pharmacists that need to be considered in practice. The most common barriers 
identified in this study are limited pharmacists in medical facilities, limited 
time, and workload. 

This chapter shows that input from patients and pharmacists regarding the 
desired pharmacist services that meet patients’ needs can be insightful to 
design suitable services to implement in practice, especially in the Indonesian 
setting. Identifying barriers to the feasibility of implementing certain 
pharmacist services needs to be further studied and analyzed to find the best 
solution in supporting the application of the services to improve medication 
adherence.        
Chapter 7 presents the discussion of the main findings of this dissertation 
through five general statements.

Statement 1: A combination of educational and behavioral-based services 
is needed to improve medication adherence among patients with diabetes.

This dissertation shows that educational-based services are important and 
should not be neglected to improve medication adherence. Combining 
educational and behavioral-based services can potentially provide better 
outcomes than a single type of service strategy. This combination can cover 
both the knowledge and behavioral aspects of the patients regarding adherence. 
Evaluation of current practice and adjustment of the policy regarding the 
number of pharmacists and patients might be needed to facilitate the desired 
pharmacist services that patients would like to have and support the pharmacist 
role in patient care, especially diabetes care in the Indonesian setting.  
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Statements 2: Direct interaction between pharmacists and patients is a 
critical component of the desired services to improve medication adherence

This dissertation indicates that consultation is the most desired pharmacist 
service to help improve medication adherence in diabetes care. Pharmacists 
and patients confirm these preferences, as shown by the findings in some 
of the chapters. The need for direct interaction and communication between 
pharmacists and patients through consultation seems to influence this desired 
pharmacist service. Delivery of necessary information to improve adherence 
and involving patients in shared decision-making is possible through direct 
interaction in consultation. Evaluation of the pharmacists’ workload in 
medical facilities in Indonesia is needed to provide solutions for pharmacists 
to provide this kind of services instead of providing brief general medication 
information in practice. 

Statement 3: Patients value privacy in consulting with the pharmacist 
to discuss their medication problems and ways to improve medication 
adherence.

Maintaining patients’ privacy during the consultation is critical for patients 
in discussing their medication problems with pharmacists, including their 
medication adherence. A private consultation room accommodates this 
privacy while patients consult with pharmacists. The need for this specific 
room is emphasized in this dissertation by both pharmacists and patients. 
Pharmacists’ awareness of the importance of privacy and skills to maintain 
patient privacy is needed to enable a suitable approach during a consultation. 
Exploring other possible alternatives to maintain patients’ privacy to build 
trust with patients to choose pharmacist services, especially in improving 
medication adherence, is needed if there is no possibility of having specific 
room for consultation. 

Statement 4: Easy access to a pharmacist is essential and is the first step for 
the pharmacist to deliver services that focus on patient care, especially to 
improve medication adherence.

This dissertation shows that providing easy access to pharmacists is essential 
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for patients to discuss their medication problems whenever they need these 
services. As one of the most accessible healthcare professionals, pharmacists 
are expected to facilitate the need for flexible access from patients. Even 
though easy access to consult with pharmacists can be convenient for patients, 
this easy access needs to be supported by the commitment of pharmacists to be 
always ready to provide consultation. This can be challenging in low-resource 
countries, including Indonesia, with an imbalance ratio between pharmacists 
and patients in medical facilities. The number of pharmacists in each medical 
facility needs to be assessed to know the feasibility of providing easy access. 
This is followed by the need for clear delegation between pharmacists and 
staff regarding pharmacist activities to reduce the burden for pharmacists to 
provide flexible access to consult.   

Statement 5: More freedom of choice to patients regarding pharmacist 
services to improve medication adherence may better cater to their 
preferences. 

The freedom to select desired pharmacist services in Indonesia can be 
complex. Certain services, such as providing medication information, are 
given together when patients get the medication in pharmacies, so patients 
usually will get the services automatically. Providing freedom for patients 
to choose their desire for additional pharmacist services can help patients 
express their needs for specific pharmacist services to improve medication 
adherence. Making sure that patients have the option to choose their preferred 
pharmacist services can be a starting point. It will be possible to implement 
this as long as there are sufficient pharmacists. Workload assessment and 
staffing plan are needed for providing recommendations for policymakers.  

To conclude, this dissertation provides information regarding the preferences 
for pharmacist services to improve medication adherence among patients with 
diabetes. The evidence shows that many aspects of the pharmacist services 
need to be considered when identifying the desired pharmacist services 
preferences. Evaluation of current practice, assessment, and addressing 
the barriers that potentially can hamper the implementation of the desired 
pharmacist services is important to be further studied. A combination of 
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perspectives of both patients and pharmacists can provide a more complete 
picture of the suitable pharmacist services that meet patients’ needs. Changing 
or modifying the policy to implement the services is complex, takes some time 
to implement, and involves many stakeholders. These findings can be the first 
essential step in facilitating patients' perspectives as users and pharmacists as 
healthcare providers in designing suitable pharmacist services, especially to 
improve medication adherence among patients with diabetes.
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IMPACT
This dissertation contributes to the identification of suitable pharmacist 
services to improve medication adherence among patients with diabetes in 
Indonesia. The motivation behind this topic is to provide evidence on how 
pharmacists can enhance patient care, especially diabetes care, by improving 
medication adherence. Both the perspectives of pharmacists and patients 
are analyzed to get more comprehensive insight into the desired pharmacist 
services in diabetes care. Exploring the preferences of the user and provider 
offers a better understanding of suitable pharmacist services that meet patients’ 
needs. As diabetes treatment always relates to long-term medication and 
adherence, each healthcare professional in the diabetes care team has a role 
in optimizing diabetes treatment goals and minimizing the risk of diabetes 
complications. The pharmacists’ role in this team has changed and now it also 
focuses on patient care without leaving out the pharmacists' dispensing tasks, 
even though this transition remains challenging in some countries, including 
Indonesia.

Contribution to diabetes care

As evidenced in this dissertation, pharmacists have a role in diabetes care 
to provide services that focus on patients’ needs. This can be important in 
low-resource countries that have limitations in the number of healthcare 
professionals, including physicians available in each medical facility. It means 
that pharmacists can potentially contribute to supporting the physicians in 
providing care for patients without any intention to replace the physicians’ 
role. As one of the most accessible healthcare professionals in practice, 
pharmacists benefit from regular contact with patients. This is also the case 
in Indonesia, where the implementation of the Universal Health Coverage 
program since 2014 has put community health centers as the first-line gate 
to medical services. Pharmacists working at those centers are likely to meet 
with patients regularly, for example, when patients take medication refills. 
Thus, pharmacists can enrich services provided to patients by monitoring 
their medication use, including identifying medication problems and 
adherence. However, the dissertation also cautions that implementing the 
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extended pharmacists’ role in diabetes care to improve medication adherence 
is not a simple matter in practice. There is a need to consider the input from 
patients and pharmacists regarding the identification of suitable pharmacist 
services. Also, constraints related to capacity and workload in the pharmacy 
practice should be taken into account when expanding pharmacist services. 
As some barriers can hamper the application of suitable pharmacist service, 
the involvement of stakeholders, healthcare professionals, and policymakers 
in discussing and finding appropriate solutions is needed.

Contribution to pharmacist practice

This dissertation is expected to have an impact on pharmacist practice. 
The evidence on preferences provided in this dissertation offers important 
insights into the patients’ expectations from pharmacists and the pharmacist 
services patients desire. Not all pharmacists, however, provide services 
tailored to the patient. Moreover, they are mostly limited to giving general 
medication information to patients. In Indonesia, the common pharmacist 
practice is far from ideal, considering the absence of a focus on patient care. 
Many limitations cause this shortcoming. Evidence on patients’ preferences, 
like those provided in this dissertation, can help pharmacists evaluate 
and prioritize their services and stimulate them to help patients improve 
medication adherence. As outlined in this dissertation, there are many 
activities that pharmacists could consider adding to their practice according 
to the pharmaceutical care standards to support patients. Valuable input on the 
key aspect of the pharmacist services, such as privacy matters and the need 
for flexible access to contact pharmacists, are worth noting and considering 
in practice, as evidenced in this dissertation. There is, however, a need to 
involve all key stakeholders in developing the current pharmacist practice, 
especially given the limited number of pharmacists and their heavy workload. 
Furthermore, it means that pharmacists need to prepare themselves to find a 
way to facilitate patients’ needs to help improve their medication adherence. 

Contribution to research 

This dissertation shows how evidence-based pharmacist services can be 
developed to improve diabetes treatment goals and medication adherence in 
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terms of the scientific impact. In particular, the dissertation brings together 
evidence generated through qualitative and quantitative research methods, 
which are designed based on a preliminary systematic review and meta-
analysis. In addition, the dissertation includes the perspective of both patients 
and pharmacists. The inclusion of other stakeholders, such as physicians, 
is suggested for future research. The multiangle approach to the research 
topic is an important strength of this dissertation. Without any limitation on 
the origin of the countries, identifying pharmacist services in the published 
literature provides many potential alternatives of the pharmacist services 
that can be used in practice. As there is no consensus on the best suitable 
pharmacist services to improve medication adherence, this dissertation has 
generated empirical findings on the preferences of patients and pharmacists 
toward pharmacist services to improve medication adherence among patients 
with diabetes. The involvement of the perspectives of user and providers 
offer a complete picture of a pharmacist services design that meet patients’ 
preferences and needs.    

Social impact

The societal impact of the dissertation is the substantiation that pharmacists 
can have a role beyond dispensing in diabetes care, especially in improving 
medication adherence. These dissertation findings provide a broader 
perspective on what pharmacists can offer regarding patient care without 
changing patients’ mindset on the physicians’ leading role in their care. 
Most patients are familiar with the traditional pharmacists’ roles focused on 
product-oriented care services, but pharmacists could help them improve their 
medication adherence by providing additional care. Patients with chronic 
diseases, including patients with diabetes, who have medication problems 
due to long-term medication use, need to become aware of the support the 
pharmacists can offer. This could open the opportunity for patients to get to 
know what pharmacists can do for their medication problems, including the 
possibility to have a consultation with pharmacists. 
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