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Abundances of studies showed the positive impact of pharmacist intervention in managing diabetes patients. However,
in Indonesia context, robust evidence of whether pharmacist could improve patients outcomes in diabetes management
was lacking. This study aimed to evaluate the effect of community pharmacist in the form of home visit in managing
diabetes patients. A randomized controlled parallel-group trial was conducted in Banyumas district, Central Java
province, Indonesia over 24-week period. Patients in the intervention group received home visit services by participant
pharmacists, while the control group only received usual care. The outcomes measured were HbA1c levels and quality
of life [using Diabetes Quality of Life Clinical Trial Questionnaire (DQLCTQ)]. The data were tested for normality
before other statistical tests were taken, and parametric or nonparametric tests were carried out accordingly. Forty-one
patients in the control group and 47 patients in the intervention group were included in the final analysis. This study
showed a significant 0.90% mean change difference of HbA1c values between the study groups (95%CI: -1.50%
to -0.20%; p = 0.04). Likewise, there was a significant increase in the mean change difference of DQLCTQ scores
between the study groups (4.30%, 95%CI: 0.03%-8.57%; p = 0.04). Community pharmacist intervention in Indonesia
improved the outcomes of patients with diabetes. The issues of effects sustainability and economic outcome of this
service are remained unclear and need to be evaluated in future studies.
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INTRODUCTION
Diabetes is a chronic disease with long-term complication
which contributes to the development of cardiovascular disease,
retinopathy, nephropathy, neuropathy, and a higher risk of cancer
(Harding et al., 2019; Papatheodorou et al., 2018). Currently,
this major health issue has reached an unprecedented level,
with just under half a billion people living with this condition
globally (Saeedi et al., 2019), and it is predicted to contribute to
11.3% of death among 20–79-year-old adults worldwide (Saeedi
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et al., 2020). Indonesia, the fourth most populous country, has
approximately 10.7 million adults with diabetes (Saeedi et al.,
2019) and put this condition among the highest economic burden
for noncommunicable disease in the country (Agustina et al.,
2019; Finkelstein et al., 2014). We focused on type 2 diabetes
since 97.5 percent of people with diabetes in Indonesia have this
type of disease (Soewondo et al., 2010). The term “diabetes” in
this article therefore refers to type 2 diabetes.
To achieve the desired blood glucose level, patients
must adhere to their healthy diet and exercise, self-monitoring
of blood glucose, and appropriate use of medication (Ahola and
Groop, 2013; Inzucchi et al., 2012). Collaboration with healthcare
providers could reinforce diabetes patients to self-manage their
condition. Plenty of evidence reported that pharmacists, as one
of the frontline healthcare providers, significantly improved
diabetic patients’ outcomes (clinical, humanistic, and economic)
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by assisting their self-management activities (Bukhsh et al.,
2018; Yaghoubi et al., 2017). Pharmacists delivered their support
through a home visit or in the healthcare setting. There were
several types of pharmacist intervention, such as education
about diabetes and its complications; medication adherence
counseling; supplying written educational material, free glucose
meter, and pill counter; information on lifestyle modification; and
self-monitoring blood glucose education (Bukhsh et al., 2018;
Yaghoubi et al., 2017).
With the fact that Indonesia is positioned as the seventh
country in the world which has the largest number of people
living with diabetes (Saeedi et al., 2019) and there are a sufficient
number of community pharmacists in the country, robust research
to validate the benefit of community pharmacist on diabetes care
is in demand. This study aimed to evaluate the effectiveness of
home visit intervention by community pharmacists in managing
diabetes patients for a 24-week period. The outcomes measured
were HbA1c and quality of life.
MATERIALS AND METHODS
Participants
This 24-week randomized controlled parallel-group
trial was conducted in Banyumas district, Central Java province,
Indonesia. The participating pharmacists were all pharmacists in
Banyumas district who were working in a community pharmacy
and willing to get involved in the project. To standardize the
participating pharmacists, the International Diabetes Federation
2011 education modules (International Diabetes Federation,
2011) were translated into Indonesian language and used as the
main source for 16-hour in-house training. The topics included
diagnosis, classification, and diabetes prevention; pharmacology of
antidiabetes; clinical monitoring; physical activity; hypoglycemia;
and self-management education.
Meanwhile, the patient populations of this research were
diabetes patients in Banyumas region who undertook “Prolanis”
program (“program pengelolaan penyakit kronis”/management of
chronic disease program) managed by Indonesian Health Insurance.
Inclusion criteria of patients were as follows: diagnosed with type 2
diabetes, managed by community pharmacists who participated in
this research, aged 45–65 years, using oral antidiabetic agents, and
consent for being respondent. Patients using insulin therapy, having
a relationship with community pharmacist/s who participated in
this study, working as healthcare workers, and undergoing regular
dialysis were excluded from this study.
The participating patients were obtained from the
population using a purposive sampling technique. The researcher
asked for patients' consent at the time of Prolanis program
scheduled at their primary healthcare facilities. Patients who
were having informed and gave their consent were recruited.
The required sample size was determined based on the ability
to detect the difference of 1% reduction of HbA1c with
1.2% standard deviation (power = 80%, significance = 5%).
Regarding a previous study, 30 patients were needed under these
circumstances (Kelly and Rodgers, 2000). Assuming a dropout
rate of 20%, 6 patients were added to each group with at least 36
patients for every arm. Subjects then were randomly allocated to
the intervention and control group using an Internet-generated
random sequence.
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Interventions
Patients in the intervention group received home
visits by participating pharmacists over the study period, while
the control group only received usual care by pharmacists
(drug dispensing and standard counseling in their primary
healthcare facilities). The intervention provided in home visits
was education about diabetes and its complications, how to use
antidiabetic drugs properly, and healthy lifestyle management.
Home visit was performed five times within the study period by
week 0, week 2, week 6, week 18, and week 24 according to
a former research study conducted in Belgium (Mehuys et al.,
2011). Before the first visit, preintervention data (demographic
data, HbA1c, and Diabetes Quality of Life Clinical Trial
Questionnaire (DQLCTQ)] were collected. On the first visit,
the pharmacist provided the education materials as mentioned
above. Meanwhile, assessing potential drug-related problem
was performed on the next four visits. Customized education
was accordingly implemented based on each patient’s problem.
Finally, postintervention data (HbA1c level and DQLCTQ) were
gathered after the fifth visit.
HbA1c and quality of life as the study outcome along
with the patients' demographic data (gender, age, duration of
diabetes, and medication prescribed) were collected. HbA1c
was measured in the Clinical Laboratory of Orthopedic Hospital
Purwokerto. Quality of life was assessed using the Diabetes
Quality of Life Clinical Trial Questionnaire (DQLCTQ) (Shen
et al., 1999) Indonesian version which has been previously
validated by Hartati (2003).
Analysis and ethical consideration
Statistical analyses were performed using Statistical
Package for the Social Sciences (SPSS) version 20.0 (SPSS Inc.,
IBM, Armonk, NY). The data were tested for normality before
other statistical tests were taken, and parametric or nonparametric
tests were carried out accordingly. The level of significance used
in all tests was 0.05 (two-tailed).
Ethical clearance for this study was granted by the
Medical and Health Research Ethics Committee of the Faculty of
Medicine, Gadjah Mada University-Dr. Sardjito General Hospital
number KE/FK/773/EC/2015, and the study was conducted
following the Helsinki Declaration. The participating pharmacists
and patients received a verbal and written explanation about the
study as well as their right whether to participate or withdraw from
the trial at any time. Written informed consent has been provided
by all participants. Data were confidentially handled and only the
research team had access to it.
RESULTS
This study was performed from December 2015 to July
2016 with 28 community pharmacists involved as participating
pharmacists. Every visit, pharmacists spent around 30 minutes
to provide educational materials to their patients. Figure 1 shows
patient arrangement throughout the study. In the beginning,
46 and 49 patients who met the inclusion criteria and provided
written consent were randomly assigned to the control group and
intervention group, respectively. Almost all patients completed
the study (control group: 41 out of 46 and intervention group: 47
out of 49). Reasons for withdrawal were as follows: died (three
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Figure 1. Flow chart of the study.

patients), got a serious accident and discontinued to participate
(one patient), reluctant to continue (two patients), and switched to
insulin (one patient).
Baseline demographics and clinical data are presented in
Table 1. There was no significant difference in the characteristics
between the groups. Female patients were dominant, accounted
for about two-thirds of the patients. The mean (± SD) age of
patients was 59.12 (± 8.39) years and 59.21 (± 8.08) years in
the control group and the intervention group, respectively.
Around 40% of the patients were recently (< 5 years) diagnosed
with diabetes, with nearly 70% of them being prescribed with
the combination of metformin and sulfonylureas as their oral
hypoglycemia agent.
At the beginning of the study, HbA1c was not
significantly different between the intervention group compared
to the control group (9.18% ± 2.64% vs. 8.09% ± 1.74%, p = 0.09)
(Table 1). A significant reduction was found in HbA1c of patients
in the intervention arm (–0.66%, p = 0.004); meanwhile, there
was a nonsignificant change in the HbA1c level of the control arm
(0.24%, p = 0.69). Furthermore, this study showed a significant
0.90% mean change difference between the study groups (p =
0.04) (Table 2). The percentage of patients who have reached
the HbA1c target of < 7% established by the American Diabetes
Association increased in both groups (from 26.83% to 29.27% in
the control group and from 21.28% to 29.79% in the intervention
group) (Table 2).
Regarding the quality of life measurement, after 24
weeks of study, there was a significant increase in the mean change
difference of DQLCTQ scores between the study groups (4.30%,
p = 0.04). For each domain, three domains reached significant
between-group improvement. The domain of “health distress”
increased 6.46% (p = 0.006); meanwhile, there was an increase

Table 1. Baseline characteristics of the study patients.
Control
(n = 41)

Intervention
(n = 47)

p-values

18 (43.90%)

14 (29.79%)

0.17a

Gender
Male
Female

23 (56.10%)

33 (70.21%)

59.12 (40–76)

59.21 (40–75)

0.95b

<5

15 (35.69%)

22 (46.81%)

0.58a

5–10

12 (29.27%)

15 (31.91%)

> 10–15

8 (19.51%)

6 (12.77%)

> 15

6 (14.63%)

4 (8.51%)

Metformin

8 (19.51%)

7 (14.89%)

Sulfonilurea

3 (7.32 %)

5 (10.64%)

Mean age in years (min–max)
Mean duration of diabetes (years)

Oral hypoglycemic agent

Metformin + sulfonilurea

30 (73.17 %)

31 (65.96%)

Metformin + acarbose

0 (0 %)

2 (4.26%)

Metformin + pioglitazone

0 (0 %)

1 (2.13%)

Metformin + sulfonilurea + acarbose

0 (0 %)

1 (2.13%)

8.09 ± 1.74

9.18 ± 2.64

HbA1c in % (mean ± SD)

0.52a

0.09c

Chi-square.
t-test.
c
Mann–whitney U test.
a

b

of 6.72% (p = 0.001) and 7.77% (p = 0.01) on the domain of
“satisfaction” and “treatment flexibility,” respectively (Table 3).
DISCUSSION
This study is the first randomized controlled trial
assessing the impact of community pharmacists in Indonesia to
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Table 2. Baseline and 24-week comparison of the HbA1c.
Control group (n = 41)
Parameter

0 weeks X̅ ± SD

24 weeks X̅ ± SD

HbA1c in %

8.09 ± 1.74

8.33 ± 2.03

HbA1c < 7%
(% patients)

26.83

29.27

Intervention group (n = 47)
Mean change X̅
(95% CI)

Mean change X̅
(95% CI)

The difference in mean
change X̅ (95% CI)

0 weeks X̅ ± SD

24 weeks v ± SD

0.24 (–0.27–0.75),
p = 0.69a

9.18 ± 2.64

8.52 ± 2.14

–0.66 (–1.12 to
–0.21), p = 0.004a

–0.90 (–1.50 to –0.20),
p = 0.04b

–

21.28

29.79

–

–

Bold in the p-value indicates that the value is significant.
a
Wilcoxon signed-rank test.
b
Mann–Whitney U test. that.

Table 3. Baseline and 24-week comparison of the quality of life scores (values in percentage of total score).
Control group (n = 41)
Domain

0 weeks X̅ ± SD

24 weeks X̅ ± SD

Physical function

80.28 ± 20.14

89.43 ± 16.57

Energy/fatigue

63.90 ± 18.19

Health distress

Intervention group (n = 47)
Mean change X̅
(95% CI)

Mean change X̅
(95% CI)

The difference in
mean change X̅ (95%
CI)

0 weeks X̅ ± SD

24 weeks X̅ ± SD

9.15 (4.52 to 13.77),
p = 0.001a

80.17 ± 22.09

88.53 ± 19.46

8.36 (1.63 to 15.09),
p = 0.007a

–0.79 (–9.06 to 7.48),
p = 0.93b

71.71 ± 15.76

7.81 (0.53 to 15.07),
p = 0.03c

66.38 ± 18.11

72.77 ± 17.35

6.38 (0.09 to 12.68),
p = 0.04c

–1.42 (–10.85 to 8.01),
p = 0.76d

89.84 ± 11.52

92.28 ± 11.34

2.44 (–1.27 to 6.15),
p = 0.28a

82.45 ± 17.09

91.38 ± 12.09

8.94 (5.13 to 12.75),
p < 0.001a

6.46 (1.20 to 11.71),
p = 0.006b

Mental health

87.02 ± 13.79

84.59 ± 13.34

–2.44 (–8.06 to 3.19),
p = 0.66a

80.43 ± 19.17

85.36 ± 13.81

4.94 (–0.28 to 10.16),
p = 0.10a

7.38 (–0.19 to 14.94),
p = 0.14b

Satisfaction

72.02 ± 10.07

70.34 ± 4.59

–1.70 (–4.63 to 1.27),
p = 0.48a

66.15 ± 9.04

71.19 ± 6.35

5.04 (2.46 to 7.62),
p < 0.001a

6.72 (2.90 to 10.54),
p = 0.001b

Treatment
satisfaction

84.41 ± 17.35

85.88 ± 11.63

1.47 (–3.61 to 6.54),
p = 0.81a

78.89 ± 18.84

86.91 ± 16.23

7.94 (1.31 to 14.56),
p = 0.01a

6.55 (–1.89 to 14.98),
p = 0.10b

Treatment flexibility

54.39 ± 13.16

56.83 ± 12.38

2.44 (–2.48 to 7.36),
p = 0.54a

50.55 ± 13.72

60.77 ± 11.81

10.21 (5.84 to 14.59),
p < 0.001a

7.77 (1.31 to 14.24),
p = 0.01b

Frequency of
symptoms

71.72 ± 14.87

78.88 ± 16.21

7.17 (2.16 to 12.17),
p = 0.007a

68.72 ± 16.60

77.00 ± 15.35

8.28 (3.93 to 12.63),
p = 0.001a

1.18 (–5.33 to 7.70),
p = 0.73b

Total score

75.45 ± 9.45

78.45 ± 7.52

3.29 (0.33 to 6.26), p
= 0.03c

71.64 ± 9.96

79.24 ± 8.72

7.59 (4.49 to 10.70),
p < 0.001c

4.30 (0.03 to 8.57),
p = 0.04d

Bold in the P-value indicates that the value is significant.
a
Wilcoxon signed-rank test.
b
Mann–Whitney U test.
c
Paired t-test.
d
Independent t-test. Pthat.

improve diabetes care outcomes through home visit intervention.
We found that our program significantly reduced HbA1c and
improved the quality of life of the patients.
Our HbA1c reduction of 0.9% is clinically relevant
based on The UK Prospective Diabetes Study (UKPDS) results
(Stratton et al., 2000). Those landmark trials showed that every 1%
reduction in HbA1c over 10 years is linked with risk reductions of
21% for any diabetes-related outcomes, 21% for diabetes-related
death, 14% for myocardial infarctions, and 37% for microvascular
complications (Stratton et al., 2000). Remarkably, the improvement
in glycemic control observed in our study was similar to that
revealed in a network meta-analysis of 43 randomized clinical
trials worldwide to evaluate the effect of pharmacist based diabetes
educational interventions on clinical results (Bukhsh et al., 2018).
It was reported that diabetes education delivered by pharmacists
plus pharmaceutical care significantly reduced HbA1c level with
a mean difference of –0.86% (Bukhsh et al., 2018). Restricted to
trials with 6 months of duration as ours, the glycemic control in our
study is consistent with findings from Jarab et al. (2012) and Butt
et al. (2016). The randomized controlled trial (RCT) from Jordan

with comparable baseline HbA1c as ours showed an identical
net reduction of HbA1c of 0.9% (Jarab et al., 2012). Meanwhile,
another study reported a significant HbA1c reduction of 1.19% in
the intervention group (Butt et al., 2016). These higher changes
in the HbA1c level compared to our study might be yielded due
to their higher baseline HbA1c values, as patients with higher
HbA1c levels tend to show greater improvement in their final
measurements (Machado et al., 2007; McCord, 2006). Conversely,
that pattern was also confirmed by a study by Mehuys et al. (2011)
as they showed a little improvement of HbA1c level (–0.5%) from
baseline HbA1c value of 7.7% in their intervention group. In the
clinical practice context, this indicates that pharmacists should
prioritize poor glycemic control patients, who may have little
access with other healthcare providers and require more attention
in their diabetes care.
The improvement of quality of life outcomes in our study
is in agreement with the result from some previous studies. Using
the Audit of Diabetes Dependent Quality of Life questionnaire,
Sriram et al. (2011) found a significant improvement in the quality
of life in the patients after the intervention of pharmaceutical care
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intervention in a tertiary care teaching hospital. In another study,
after pharmacist intervention, there was a significant improvement
in the mental component summary from SF-12 (Short Form-12)
questionnaire, but the physical component summary score was not
significantly altered (Johnson et al., 2008). Meanwhile, a study
from Butt et al. (2016) showed a nonsignificant improvement
in the total score of the EQ-5D-3L questionnaire, but there were
significant increases in the dimension of "mobility" and anxiety."
It is troublesome to elaborate on the quality of life result from this
study with other studies due to the variety of measurement tools
used across the studies.
In the Indonesian context, one of the most important
solutions to advance community practice in this country is to
provide firm evidence of pharmacists' contribution to healthcare
(Hermansyah et al., 2018a). It is also noteworthy to say that, in
the last 15 years, the Indonesian government and other pharmacist
stakeholders had issued several community pharmacy policies and
initiatives that indicated their enthusiasm to improve community
pharmacy practice in the country (Hermansyah et al., 2018b).
Among them is the updated version of the standard of pharmacy
services in community pharmacy which was issued by the
Indonesian Ministry of Health on the year of 2016 (Ministry
of Health of Republic of Indonesia, 2016). This regulation sets
minimum services delivered in pharmacy which consisted of
two main roles: management of pharmaceutical and healthcare
devices and provision of clinical pharmacy services. While the
first role is sufficiently implemented by Indonesian pharmacists,
the more patient-oriented services are still lacking establishment.
A number of significant barriers, such as lack of knowledge,
lack of confidence, and poor public recognition, have hindered
such development (Hermansyah et al., 2016). Fortunately, based
on the current study, we have demonstrated that home visits by
pharmacists can improve the achievement of diabetes patients'
outcomes. Likewise, from the patient perspective, our program
was gladly received by the study participants and the low dropout
rate in the intervention group (4.1%) may indicate their acceptance
of pharmaceutical care. Furthermore, the positive result from this
study could increase pharmacist confidence in their benefit in
patient care and also highlight the potential feasibility to replicate
a similar activity throughout the country.
As with all studies, the findings of this study should
be interpreted with caution due to its limitations. Firstly, our
study might not have been representative of the general diabetes
population since the patients who joined this study were managed
under a special scheme, namely, "Prolanis.” With this scheme,
patients get their treatment under the National Health Insurance
scheme in their closest public healthcare facilities. As the
Indonesian government has projected the scheme that would
cover all Indonesian citizens by 2019, our study is assumed to
represent the most diabetes patient in Indonesia. Secondly, this
study was performed for only 6 months of duration. Considering
that this condition needs lifelong treatment, long-term studies
are encouraged to investigate the sustainability of the observed
improvements. Thirdly, this study only focused on glycemic
control, but not on other condition-related diabetes outcomes such
as blood pressure and lipid profile. This scenario reflected the
early level of pharmaceutical care application in Indonesia when
the study was conducted. However, in between completion of the

study to publishing the result, community pharmacists in Indonesia
have started to do simple tests like blood pressure, blood glucose,
blood uric acid, and blood cholesterol in their service. Future study
should utilize this development to evaluate more comprehensive
outcomes. Finally, the economic outcome was not evaluated in the
present study. To justify the benefit of this expanded service for
the community and healthcare system, incorporating economic
evaluation in a further study is urgently needed.
CONCLUSION
Community pharmacist intervention in Indonesia
has positively contributed to improving glycemic control and
quality of life among patients with diabetes. This result amplifies
prevailing evidence from around the world regarding the benefit
of pharmacist intervention on diabetes management. Also, this
finding could promote an establishment of community pharmacist
educational intervention in the whole country or other similar areas
to manage diabetes and other chronic conditions. However, the
issue of effects’ sustainability and the economic outcomes of this
service remain unclear and need to be evaluated in future studies.
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