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Introduction

World Health Organization (WHO) stated that in 
2015, around 1.13 billion people worldwide suffered from 
hypertension, meaning that 1 in 3 people worldwide is 
diagnosed with hypertension. However, only 36.8% were 
taking medication, and as many as 9.4 million people died 
of  hypertension. In addition, 45% of  deaths were due 
to heart disease, and 51% were due to stroke caused by 
hypertension [1]. Furthermore, referring to the WHO, in 
2019, the prevalence of  hypertension globally was 22% of  
the world population, whereas Southeast Asia is in the 3rd 
highest position, with 25% of  the total population [2]. 

According to a statement by the Ministry of  Health 

in 2018, hypertension is referred to as a "silent killer" so 
that usually, the person does not know he has hypertension 
and is only known after complications occur. The number 
of  hypertension in Indonesia is on a reasonably large scale, 
as indicated by the prevalence of  hypertension in the world 
which is increasing yearly. Hypertension is the number 3 
cause of  death after stroke and tuberculosis, reaching 6.7% 
of  Indonesia's dead population of  all ages [1]. 

Data Search by Basic Health 
Research (Riskesdas) in 2018 
showed that hypertension in 
Indonesia was 34.1% compared to 
27.8% in Riskesdas in 2013. The 
West Sumatra region's prevalence 
was 25.16% [3]. Generally, 
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ABSTRACT: Adherence is a major problem in hypertension treatment. Patients' adherence can be evaluated through pill count 
by counting the remaining amount of the patient's medication at the beginning and the end, using a pillbox as a tool to improve 
patient medication adherence. The purpose of this study was to describe the differences in adherence between patients who used 
the pillbox and without the pillbox. The research method used is Pretest-Posttest Control Group Design. The sample of this study is 
Prolanis (Chronic Disease Management Program) patients in 2021 at the Lubuk Kilangan Health Center in Padang City. They meet 
the inclusion and exclusion criteria that have been set. Sampling was carried out by total sample and obtained 70 subjects divided 
into the treatment group and the control group. The research technique used a Home Medication Review (HMR). The results of 
the study using the Mann-Whitney Test statistical test on adherence (p = 0.007) showed a value (p<0.05). It can be concluded that 
there are differences in adherence before and after the intervention. This result indicates that adherence is higher in patients who 
use the pillbox than those without the pillbox.

Keywords: adherence; pillbox; home medication review; hypertension.

ABSTRAK: Kepatuhan merupakan masalah utama dalam pengobatan hipertensi. Kepatuhan pasien dapat dievaluasi melalui pill 
count dengan menghitung jumlah sisa obat pasien di awal dan di akhir, menggunakan pillbox sebagai alat untuk meningkatkan 
kepatuhan pengobatan pasien. Tujuan dari penelitian ini adalah untuk mendeskripsikan perbedaan kepatuhan antara pasien yang 
menggunakan pillbox dan yang tidak menggunakan pillbox. Metode penelitian yang digunakan adalah Pretest-Posttest Control 
Group Design. Sampel penelitian ini adalah pasien Prolanis (Program Penanggulangan Penyakit Kronis) tahun 2021 di Puskesmas 
Lubuk Kilangan Kota Padang. Mereka memenuhi kriteria inklusi dan eksklusi yang telah ditetapkan. Pengambilan sampel dilakukan 
dengan total sampel, dan diperoleh 70 subjek yang terbagi dalam kelompok perlakuan dan kelompok kontrol. Teknik penelitian 
menggunakan Home Medication Review (HMR). Hasil penelitian dengan uji statistik Mann-Whitney Test terhadap kepatuhan 
(p=0,007) menunjukkan nilai (p<0,05). Dapat disimpulkan bahwa terdapat perbedaan kepatuhan sebelum dan sesudah intervensi. 
Selain itu kepatuhan akan lebih tinggi pada pasien yang menggunakan pillbox dibandingkan yang tidak menggunakan pillbox.
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hypertension is associated with adult disease, but now it 
has begun to be associated with young age, namely the age 
of  15. According to the Padang City Health Service Report 
2020, it was stated that of  the 36,038 population aged 15 
years or older who had blood pressure measurements 
taken, 21,878 people were served with a diagnosis of  
hypertension  60.7% [4].

Data from the World Health Organization (WHO) 
stated that 5070% of  patients do not comply with 
prescribed antihypertensive drugs [5]. Based on the history 
and reasons for not taking medication based on a doctor's 
diagnosis in the hypertension population, 54.4% regularly 
took medicine, 32.3% did not take medicine regularly, and 
13.3% did not take medication at all [3]. The report shows 
that the correct diagnosis, selection, and administration of  
the right drug by health workers is not enough to guarantee 
therapy success if  it is not followed by patient compliance 
in taking the medication.

Measurement of  compliance in this study used the pill 
count method by counting the remaining drugs objectively 
according to the number of  drugs available [6]. The 
technical implementation used is a review of  treatment at 
the patient's home called Home Medicines Review (HMR) 
to increase the use of  appropriate drugs and reduce drug 
side effects in patients  [7]. Furthermore, standardization 
of  data collection is carried out during repeated visits 
[8]. Therefore, researchers are interested in analyzing the 
adherence to therapy of  hypertensive patients with the 
pill count method in the Lubuk Kilangan Public Health 
Center, Padang City work area.

Method 

Research Design
This research was conducted for three months in 

January-March 2022 in Lubuk Kilangan Health Center. 
Padang city. In this research design, the researcher used 
experimental research with the Pretest-Posttest Control 
Group Design [9]. This method was chosen because it only 
directly measured blood pressure at the last visit. In contrast, 
at the initial visit, only the results of  measurements from 
patient medical records from the Lubuk Kilangan Health 
Center, Padang City, in 2021. Hypertensive patients who 
have filled out informed consent will receive hypertension 
medication as written on the prescription for 30 days. 
Patients in the control group will receive drugs in plastic 
packaging and patients in the intervention group will 
receive drugs in pillboxes. On the 30th day, the researcher 
will conduct a home visit and calculate the remaining drug 
in the patient.Hypertensive patients who have filled out 

informed consent will receive hypertension medication 
as written on the prescription for 30 days. Patients in the 
control group will receive drugs in plastic packaging, and 
patients in the intervention group will receive drugs in 
pillboxes. On the 30th day, the researcher will conduct a 
home visit and calculate the remaining drug in the patient.

Population and Sampling
The sample in this study was adult patients with 

hypertension at the Lubuk Kilangan Health Center. 
From all medical record data from the Health Center, a 
sample was determined using a non-probability sampling 
method (purposive) following the characteristics that the 
researcher deliberately chose (inclusion and exclusion 
criteria) based on certain objectives and considerations. 
The minimum number of  samples is determined with the 
equation used to determine the number of  samples from a 
known population of  less than 10000. The precision level 
specified in the sample's determination is 10% [10].

Where, n = sample size, N = population<10000, and d = 
margin of  error/ corrected sampling. 

Then, a random sample was determined using 
Microsoft Excel (fx=RANDBETWEEN)   so that the 
data for the control and treatment groups were objectively 
divided.

The inclusion criteria set in this study are: 1) 
adult patients with hypertension with or without other 
comorbidities who participated in Chronic Disease 
Management Program (Prolanis) for at least three months 
of  treatment at the Lubuk Kilangan Health Center, Padang 
City in 2021; and 2) patients who are willing to participate 
in this study as evidenced by Informed Concentration. In 
addition, patients who died or moved to health facilities 
during the study were excluded from the study sample.

Data Analysis
Before the data analysis process, the distribution 

normality test was conducted to check whether the data 
obtained from each variable were normally distributed. 
This study's calculation of  the normality test uses 
the Kolmogorov-Smirnov data normality test. A 
parametric test (paired T-test) can be used if  the data is 
normally distributed. However, if  the information is not 
homogeneous (not normally distributed), then the non-
parametric test (Wilcoxon test) can be used [11].

In calculating using the pill count method, the 
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formula can be used equation by Grymonpre [12] :

 
A: The number of  drugs given at the beginning
B: Amount of  final remaining drug
C: Number of  drugs taken per day
D: The interval between the pre and post-date of  the 
     interview 

Ethical Approval
Ethical approval was acquired from The Research 

Ethics Committee of  Medical Faculty, Andalas University 
No 687/UN.16.2/KEP-FK/2022

Results and Discussion

Based on research carried out experimentally at the 
Lubuk Kilangan Health Center, 70 research subjects were 
obtained based on the inclusion and exclusion criteria set. 
The research subjects or samples were divided into two 
groups, namely the control and treatment groups. The 
division of  groups was done randomly using Ms. Excel's" 
RANDBETWEEN " with 35 people each. The control 
group is the group that did not use the pill box, while the 
treatment group is the group that used the pill box.

The data on the sociodemographic characteristics of  

hypertensive patients have been grouped based on gender, 
age, education level, and occupation, as shown in Table 1. 

The results of  this study state that there is no 
significant difference between the control and treatment 
groups, with the majority of  respondents in both groups 
[13]. Another study that showed the same results showed 
no significant difference in hypertension cases against 
gender. They stated that in almost all countries, the 
incidence of  hypertension was higher in women than 
in men [14,15]. Gender factors affect the occurrence of  
hypertension, where more men suffer from hypertension 
than women, with a ratio of  2.29 for an increase in systolic 
blood pressure. In addition, men have a lifestyle that tends 
to increase blood pressure compared to women [16].

The more complex hormonal level of  women 
compared to men is also one of  the things that underlies 
the higher frequency of  hypertension in women than 
men. The hormone estrogen can increase High-Density 
Lipoprotein (HDL) levels in women who have not 
experienced menopause. If  HDL levels are high, it can 
prevent atherosclerosis, which acts as immunity for women 
who have not been menopausal [17–19]. In addition, the 
high number of  female hypertension patients can also 
be influenced by the culture of  society where women are 
more aware of  the disease they are suffering from than 
men, so women are more likely to go to health services 
than men [20–22].

Table 1. Patient characteristics of  the included study 

Sociodemographic 
Characteristics

(Pillbox)  (Non-Pillbox)
p-value

 N=35 Percentage  (%)  N=35 Percentage (%)

Gender

Male 7 20.00 9 25.71
0.569a

Female 28 80.00 26 74.29

Age (year)

19-59 11 31.43 20 57.14
0.030a

≥60 24 68.57 15 42.86

Education level

Low 22 62.86 16 45.71

0.277bMiddle 11 31.43 14 40.00

High 2 5.71 5 14.29

Occupation

Working 2 5.71 6 17.14
0.151b

Not-working 33 94.29 28 80.00

a=Chi-Square test, b=Fisher's Exact Test, significant p<0.05
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If  it is related to gender, more women suffer from 
hypertension at the age of  45 and over, and in general, 
women have experienced menopause symptoms at this age. 
Therefore, the sex of  women over 45 years of  age have a 
higher prevalence of  hypertension than men of  the same 
age. Along with increasing age, there will be degeneration 
or endurance, and the function of  human organs begins to 
decline, so the risk of  developing hypertension is higher 
[23]. Therefore, with increasing age, the risk of  developing 
hypertension becomes greater. This condition is due to 
increasing age causes structural changes in large blood 
vessels so that the lumen and walls of  blood vessels are 
inelastic and cause systolic blood pressure to increase [24]. 

The same opportunity to obtain education in all 
hypertensive patients causes no significant relationship 
between education level on knowledge and compliance 
of  hypertensive patients. This result contrasted with the 

results of  research conducted by Alefan et al. (2019), 
which states that there is a significant difference in one's 
knowledge where patients who score high (95%) on 
knowledge are more obedient than those who score low 
(5%). It is also associated with a good patient lifestyle [16]. 
A person's level of  education can affect how a person 
can receive and process the information obtained. This 
information will have an impact on the health status of  the 
community [25–27]. A low level of  education is related to 
the level of  awareness of  how a person behaves healthily. 
The low level of  education of  a person with a low level of  
knowledge and awareness can hinder the development of  
a person's attitude toward the information received so that 
the condition of  hypertension is not well controlled [26]. 
However, a high level of  education does not guarantee 
that the experience gained is also heightened due to 
socio-cultural influence according to their knowledge. In 

Table 2. Prescribing patterns in pill box and non-pill box in hypertension therapy 

Antihypertensive 
drug

(Pillbox)  (Non-Pillbox)
p-value

 N=35 Percentage  (%)  N=35 Percentage (%)

Prescribing pattern

Single 30 85.71 33 94.29
0.428

Combination 5 14.29 2 5.71

Fisher's Exact Test, significant p<0.05

Table 3. Distribution of  antihypertensive regimen in pill box and non-pill box  

Antihypertensive drug
(Pillbox)  (Non-Pillbox)

 N=35 Percentage  (%)  N=35 Percentage (%)

Gender

Amlodipine 5 mg 27 77.14 23 65.71

Amlodipine 10 mg 2 5.71 9 25.71

Captopril 25 mg 1 2.86 0 0.00

Combination

Amlodipine 5 mg + Candesartan 8 mg 1 2.86 0 0.00

Amlodipine 5 mg + Captopril 12.5 mg 0 0.00 1 2.86

Amlodipine 5 mg + Bisoprolol 2.5 mg 0 0.00 1 2.86

Amlodipine 10 mg + 0 0.00 1 2.86

Hydrochlorthiazide 25 mg 1 2.86 0 0.00

Amlodipine 10 mg +  Candesartan 8 mg 1 2.86 0 0.00

Amlodipine 10 mg +  Captopril 12.5 mg 1 2.86 0 0.00

Amlodipine 10 mg +  Bisoprolol 2.5 mg 1 2.86 0 0.00

Captopril 12.5 mg +  Hydrochlorthiazide 25 mg 1 2.86 0 0.00
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addition, the average person also tends to be bored with 
taking drugs continuously [27].

Occupation is also an indicator that is one of  
the factors in determining a person's compliance, 
especially in the treatment of  hypertension [23]. In this 
case, the occupation was classified into two groups: the 
working group and the non-working group consisting of  
homemakers and retirees. 

Table 2 describes the prescribing patterns in 
hypertension therapy. The antihypertensive therapy can 
be initiated with a single drug therapy or a combination 
[28,29]. Combination therapy may be given if  monotherapy 
does not respond. According to the Antihypertensive and 
Lipid-lowering Treatment (ALLHAT  ), to Prevent Heart 
Attack Trial only 26% of  patients with blood pressure were 
controlled by using combination drugs. A second drug 
from a different class can be added if  a single medicine at 
the usual dose cannot achieve the targeted blood pressure 
[28]. The longer the disease duration, the more frequent 
the medication, and the more complex the drug regimen, 
the worse the level of  adherence to taking a person's 
medication [14,30].

In this study, most patients received a single 
antihypertensive therapy, as seen in Table 3. Nevertheless, 
according to Zappe et al. (2009), antihypertensive drugs 
are still effective when used as monotherapy, i.e., CCB 
(Calcium Channel Blocker) antihypertensive drugs. 
Therefore, for combined drug use, a thiazide diuretic with 
an ARB or CCB is generally recommended for patients 
requiring more than one antihypertensive drug [31].

In combination therapy, one person took Amlodipine 
with Hydrochlorothiazide (HCT). In the study by Zappe 
et al. (2009), as many as 67.8% of  patients whose blood 
pressure was controlled by using amlodipine with HCT. 
However, there is a higher risk of  peripheral edema 
when combined compared to amlodipine alone [31]. 

Nevertheless, those patients achieved the blood pressure 
target of  91% on captopril and 100% on amlodipine. 
In addition, he also stated that amlodipine has the 
best effectiveness compared to Captopril and HCT. 
Furthermore, the onset of  action of  amlodipine is slow, so 
it does not cause acute hypotension [32]. 

When given in combination, amlodipine and 
bisoprolol can reduce systolic blood pressure by 13.91 
mmHg and diastolic by 3.48 mmHg. Therefore, the 
combination of  these drugs is considered more effective 
when viewed from the effectiveness of  treatment. 
However, when choosing amlodipine and bisoprolol 
treatment as first-line therapy, it must also be adjusted to 
the patient's other health conditions [33].

In this study, the measurement of  the adherence 
level of  hypertensive patients using the pill count 
method by calculating the patient's remaining medication 
expressed as a percentage of  adherence, as seen in Table 
4. For example, if  the portion is 80%, it is categorized as 
"adherent"; if  <80%, it is classified as non-adherent. The 
level of  adherence in the pillbox group and non-pillbox 
group was observed before and after the intervention. The 
pill count calculation for both the control and treatment 
groups was carried out 30 days after the patient started 
taking hypertension medication from the health center. 
The difference between the two groups was that the 
treatment group was given a pill box as a container to 
put the patient's medicine. This process was conducted 
to observe the difference in the adherence level between 
patients who use the pill box and those who do not use 
the pill box.

From the study results, the treatment group (using 
the pill box) and the control group (not using the pill box) 
showed an increase in adherence results before and after 
the intervention was given. Both groups had improvement, 
but significant progress was seen in the treatment group 

Table 4. Pill box and non-pill box hypertension patient adherence profile  

Adherence profile
Adherence (≥80%) Non-adherence (<80%)

 N=35 Percentage  (%)  N=35 Percentage (%)

Pill Box

Initial 30 85.71 5 14.29

End 35 100.00 0 0.00

Non-Pill Box

Initial 25 71.43 10 28.57

End 29 82.86 6 17.14
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compared to the control group. In the treatment group, 
there is a difference in adherence before and after the 
intervention in patients classified as adherence, which 
is 14.29%. Meanwhile, the control group only showed a 
difference of  11.43% in the number of  visits.

Table 5 above shows the difference in the average and 
standard error of  the adherence scores in the treatment 
group (using the pill box) and the control group (not using 
the pill box) before and after the intervention.

Based on the study results attached to the table 
above, it can be seen that in the difference in the average 
value of  the treatment group given the pill box, there is an 
increase in the difference in the percentage of  adherence 
of  hypertension patients by 7.36. At the same time, the 
control group experienced an increase in the adherence 
rate with a value of  0.48. This value indicates an increase 
in adherence in both groups, but there is a significant 
increase in the treatment group. 

There is an effect of  pill boxes on the level of  patient 
adherence to taking medication because using these 
tools increases patient adherence and helps patients take 
drugs that require long-term treatment, one of  which is 
hypertension [34]. Pill boxes are also quite effective in 
overcoming adherence to regular medicines (drugs taken 
daily). In addition to the pillbox, it can improve adherence 
and the effect of  therapy. It can also reduce the patient's 
therapy expenditure and improve their quality of  life 
[35,36].

Strengths and Limitations
This study has several advantages because it uses 

data sourced from patient registration numbers, which 
are then matched with real conditions in the field. In 
addition, researchers go directly to the patient's home 
so that dishonesty in reporting drug use can be avoided. 
However, this research is limited to one sub-district, so it 
cannot represent other areas in the final conclusion.

Conclusion

Adherence to taking medication affects the success 
of  treatment therapy. Meanwhile, some patients still do 
not comply with taking hypertension medication, which 
can be caused by several factors, including respondents 
who feel that their body condition is improving, so 
they think they can stop treatment on their initiative. In 
addition, some patients also have an excessive fear of  
taking hypertension drugs in the long term or for life. 
Optimal therapeutic results will not be achieved without 
the awareness of  the patient himself. Therefore, it is 
essential to convince patients that hypertension drugs are 
safe to take continuously.
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Table 5. Changes in the pill box and non-pill box hypertension patient adherence scores  

Adherence score X ∆X SE p-value

Pill Box

0.007

Initial 89.38114
7.36 1.37

End 96.746

Non-Pill Box

Initial 81.80914
0.48 2.91

End 82.28571

Mann Whitney Test, significant p<0.05
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