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The pharmacological treatment of hypertension is a multifaceted process that involves 
the use of antihypertensive medications to lower and control blood pressure. In 
previous studies, patient adherence has been reported to play an essential role in 
achieving successful medication outcomes and can be improved by providing Drug 
Information Services (DIS) to enhance the understanding of medication instructions. 
Therefore, this study aimed to assess the effect of providing DIS on patient adherence 
to the consumption of single (amlodipine) and combination (amlodipine + captopril) 
antihypertensive medication at the Technical Implementation Unit of the Kubang Jaya 
Community Health Center. A non-experimental approach with a cross-sectional design 
was used, and respondents who fulfilled the inclusion criteria were divided into the DIS 
and non-DIS groups. After a 10-day medication period, respondents were given 
questionnaires to assess their adherence to the consumption of amlodipine and 
amlodipine + captopril medication. Mann-Whitney analysis showed a p-value of 0.000 
(α<0.05), indicating the presence of a significant difference in adherence between the 
DIS and non-DIS groups. Based on the Chi-Square analysis results, a p-value of 0.000 
(α<0.05) was obtained, showing that sex, education, occupation, and age significantly 
affected the medication adherence in hypertensive patients. However, there was no 
significant difference in the effects of consuming amlodipine and amlodipine + captopril 
antihypertensive medications. The provision of clear and informative DIS had a positive 
effect on patient adherence to both amlodipine and amlodipine + captopril 
antihypertensive medications.  

 
 

Keywords: 
Drug Information Services; adherence; 
hypertension; amlodipine; captopril 

 
1. Introduction 
 

Patient adherence to medication for hypertension is an essential aspect that play a crucial role in 
the management of condition [1]. Furthermore, several factors have been identified to influence the 
success of antihypertensive medication, including patient adherence [2].  
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Non-adherence among affected individuals, specifically those at high risk, can lead to severe 
cardiovascular complications such as heart attacks, strokes, and kidney failure [3]. According to 
previous reports, hypertension is a cardiovascular disease characterized by elevated blood pressure, 
typically ≥ 120/80 mmHg. This condition is commonly referred to as the "silent disease" because 
patients are often unaware of its presence due to the absence of symptoms, complications, or death 

[4]. Pharmacological medications for hypertension include antihypertensive medication to lower and 
control blood pressure [5]. Affected patients who fail to adhere to their medication regimen often 
experience inadequate control of their condition [6]. Several studies have identified perceived side 
effects as a major cause of non-adherence, and in some cases, patients can discontinue medication 

[7].  The main reasons for low adherence to medication included forgetfulness, improvement in well-
being, side effects, and running out of medications [8]. 

Various factors have been reported to contribute to inadequate blood pressure control in 
hypertension, including suboptimal adherence, failure to initiate pharmacotherapy, noncompliance 
with prescribed medication, and discontinuation of medication [1]. Hypertension management 
places strong emphasis on addressing medication adherence, as there has been no recent discovery 
of antihypertensive drugs. Therefore, compliance with regular drug consumption is a major factor for 
achieving medication success [9]. The most useful approaches to support adherence reported by 
participants were cheaper and single-pill combinations as well as leaflets providing better 
information on treatment. Information provided by physicians on hypertension and its treatment 
was considered sufficient for only 54% patient [8]. Improving patient adherence can be viewed from 
a more practical perspective, such as enhancing the patient-practitioner relationship as a key element 
and selecting interventions designed for each individual profile [10]. An effective method to enhance 
communication is through Drug Information Services (DIS), which foster two-way communication 
and interaction between practitioners and patients. 

According to data from the Kampar Regency Health Department in 2021, hypertension is among 
the top 10 most prevalent diseases, with 14,662 reported cases. An essential aspect of adherence is 
understanding medication instructions. Improving the understanding of medication instructions and 
compliance is significantly affected by pharmaceutical service interventions, specifically the provision 
of DIS. Furthermore, DIS can change patient knowledge and adherence, pharmacists, and other 
healthcare professionals, as well as play a crucial role in effective communication to provide 
understanding and knowledge about drugs and diseases. A survey conducted at the Technical 
Implementation Unit of The Kubang Jaya Community Health Center showed that the number of 
patients with hypertension ranged from approximately 100 to 200 per month. The most commonly 
prescribed antihypertensive drugs in this setting include calcium channel blockers such as amlodipine 
and a combination of calcium channel blockers and ACE inhibitors such as amlodipine and captopril. 

The Kubang Jaya Community Health Center is healthcare service in Kampar Regency, Riau, 
Indonesia, with the highest number of hypertensive patients. However, the provision of 
pharmaceutical services, including DIS, has not been optimal, primarily owing to a lack of 
understanding by healthcare professionals about the importance and barriers faced by patients. 
These barriers include difficulties in interpreting information, forgetfulness, fatigue, and a sense of 
cure, leading to diminished attention during DIS education. 
 
2. Methodology   

 
This study used a non-experimental cross-sectional method, and data were collected 

prospectively by examining the questionnaire responses from respondents at the Technical 
Implementation Unit of the Kubang Jaya Community Health Center. Furthermore, the adherence 
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level was measured, and DIS was provided before the procedures. The DIS provided includes the 
medication name, composition, indications, dose/administration instructions, side effects, storage, 
non-pharmacological recommendations, reminders to take medication regularly, instructions to take 
missed antihypertensive medication once remembered, and when the next dose time was near, 
patients were not to consume the missed dosage but returned to the regular schedule. The services 
also included displaying a supportive attitude and behavior, such as encouraging patients to ask 
questions about unclear information. After the provision of DIS, patients were administered a 
questionnaire to assess the effect of the intervention on adherence to the consumption of 
antihypertensive medication. This assessment was performed after 10 days of follow-up and 
prescription refilling. 

The sample population in this study comprised 200 patients who were receiving and refilling 
prescriptions for a single (amlodipine) and combination (amlodipine + captopril) medication. The 
sampling method was based on the Slovin method, as follows: 

 

𝑛 =
𝑁

1+𝑁𝑒2
=

200

1+200(0.05)2
= 57.14 = 58                                                                                                      (1) 

 
where, N= number of samples, n = total population = 200 and e = error tolerance limit = 0.05 

 
Respondents were selected based on several inclusion criteria, including patients with a history 

of hypertension who were not pregnant and willing to participate, adults aged 20 years or older, and 
individuals receiving amlodipine and amlodipine + captopril. Data collection was performed by 
providing questionnaires that included patient characteristics and adherence to the consumption of 
antihypertensive medication through a modified MMAS-8. Furthermore, an explanation was 
provided regarding the completion methods, followed by collection and assessment for 
completeness. The study instruments were administered to the respondents twice, both before (pre) 
and after (post) the intervention.  

The collected data were then subjected to Mann-Whitney and chi-square tests, and the p-value 
was compared to a significance level (α) of 5% or 0.05. When the p-value in the Mann-Whitney test 
was <0.05, there was a significant difference between the DIS and non-DIS groups. Meanwhile, when 
the p-value in the chi-square test was <0.05, the null hypothesis (H0) was rejected and the alternative 
hypothesis (H1) was accepted. Based on the results, there was a significant relationship between the 
independent variable (DIS) and the dependent variable (patient adherence to the consumption of 
antihypertensive medication). The proposed hypotheses are as follows:  

 
H0: There is no effect of DIS on the adherence of hypertensive patients.  
H1: There is an effect of DIS on the adherence of hypertensive patients. 
 
3. Results  
3.1 Patient Characteristics 

 
This study was conducted at the Technical Implementation Unit of the Kubang Jaya Community 

Health Centre. In Table 1 patient characteristics included sex, education, occupation, and age.  
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Table 1 
Distribution of patient characteristics in the Kubang Jaya Community Health Center Technical 
Implementation Unit 
Patient characteristics Treatment groups 

DIS Non-DIS 
N Percent (%) N Percent (%) 

Gender Male 7 24 11 38 
Female 22 76 18 62 

Education Undergraduate program 5 17 8 28 
Elementary school 12 41 5 17 
Senior high school 7 24 7 24 
Junior high school 5 17 9 31 

Occupation Housewives 5 17 14 48 
Others 9 31 5 17 
Private employees 6 21 1 3 
Civil servants 1 3 2 7 
Entrepreneurs 8 28 7 24 

Age < 43 years 14 48 9 31 
43 - 55 years 10 34 17 59 
> 55 years 5 17 3 10 

Total  29 100 29 100 

 
The analysis results showed that the majority of respondents were female, comprising 76% and 

62% of the individuals in the DIS and non-DIS groups, respectively. In terms of education, most of 
respondents in the DIS and non-DIS groups had Elementary School education (41%) and Senior High 
School (24%), respectively. Furthermore, the majority of respondents in the DIS groups had other 
occupations (31%), while housewives represented the majority in the non-DIS group (48%). Based on 
age, most respondents in the DIS and non-DIS groups were below 43 years (48%) and between 43 
and 55 years (59%), respectively. 

 
3.2 Validity and Reliability 

 
The validity test results are presented in Table 2. Questionnaires were used as measuring tools 

and tested for validity and reliability. The test was conducted by examining the questionnaire results, 
where a significance value (sig) < 0.05 was considered valid. 

 
Table 2 
Adherence questionnaire validity test results 
Question Pearson correlation Sig Description 

K1 .644** .000 Valid 
K2 .783** .000 Valid 
K3 .583** .000 Valid 
K4 .770** .000 Valid 
K5 .657** .000 Valid 
K6 .521** .000 Valid 
K7 .583** .000 Valid 
K8 .525** .000 Valid 

 
Questionnaires were distributed to 58 respondents, and the results showed that the significance 

value (sig) was less than 0.05, indicating that all statement items were valid for the study. 
Furthermore, Cronbach's Alpha was > 0.6, specifically 0.792, indicating that all statement items were 
considered reliable or measurable, as shown in Table 3. 
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Table 3 
Adherence questionnaire reliability test results 
Reliability Statistics 

Cronbach's Alpha N of Items 
.792 8 

 
3.3 Normality Test 

 
Based on the obtained data in Table 4, it was concluded that all statement items were considered 

reliable. In this study, a normality test was conducted using the Kolmogorov-Smirnov test. 
 

Table 4 
Adherence normality test results 
One-Sample Kolmogorov-Smirnov Test 
Descriptives Percentage of adherence 

N 58 
Normal Parametersa,b Mean 77.48 

Std. Deviation 26.329 
Most Extreme Differences Absolute .321 

Positive .196 

Negative -.321 
Test Statistic .321 
Asymp. Sig. (2-tailed) .000c 
a. Test distribution is Normal 
b. Calculated from data 
c. Lilliefors Significance Correction 

 
The Kolmogorov-Smirnov test showed a significance value <0.05, and it was concluded that the 

data were not normally distributed. 
 

3.4 Relationship between Patient Characteristics and Adherence 
 
Based on Table 5, it was concluded that gender, education, occupation, and adherence to 

medication affected patient adherence levels. 
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Table 5 
Analysis of the relationship between patient characteristics and adherence 
Patient Characteristics Groups  Chi Square 

Not adhere 
(score 0-4) 

Adhere 
(score 5-8) 

Gender Male 10 8 0.007 
Female 8 32 

Total 18 40 
Education Undergraduate program 8 5 0.013 

Elementary school 1 16 
Senior high school 5 9 
Junior high school 4 10 

Total 18 40 
Occupation Housewives 10 9 0.012 

Others 1 13 
Private employees 0 7 
Civil servants 2 1 
Entrepreneurs 5 10 

Total 18 40 
Age < 43 years 4 19 0.031 

43 - 55 years 13 14 
> 55 years 1 7 

Total 18 40 

 
3.5 The Effect of DIS on Adherence 

 
Based on Table 6 present medication adherence levels in both group in Table 7, there are the 

results of the chi square test. 
 

Table 6 
Adherence level result 

 Groups Total 
 DIS Non-DIS 

Adherence Not adhere 0 18 18 
Adhere 29 11 40 

Total 29 29 58 

 

Table 7 shows a significance value of < 0.05, implying that the provision of DIS significantly 
affected medication adherence in both groups. Based on the Mann-Whitney test results with a p-
value of 0.000 (< α = 0.05), there was a significant difference in adherence between the groups. Chi-
square test results showed that the provision of DIS had a significant effect on medication adherence. 
The p-value 0.000 (< α = 0.05), leading to the rejection of H0 and acceptance of H1.  

 
Table 7 
Adherence level result 
Data analysis Chi-Square 

The effect of DIS on adherence 0.000 
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3.6 The Effect of Single (Amlodipine) and Combination (Amlodipine + Captopril) Medication on 
Adherence 

 
To determine the differences in adherence levels between patients receiving amlodipine and 

amlodipine + captopril medication, non-parametric tests were conducted using Mann-Whitney and 
Chi-Square tests. The Mann-Whitney test was used because the data were not normally distributed, 
and the results are presented in Tables 8 and 9.  

 
Table 8 
Mann-Whitney test results for DIS 
Test Statisticsa 

 Adherence 

Mann-Whitney U 46.500 
Wilcoxon W 481.500 
Z -6.288 
Asymp. Sig. (2-tailed) .000 
a. Grouping Variable: DIS 

 
Table 9 
Mean rank results of Mann-Whitney test for patient medication 
Ranks 
 Medication N Mean Rank Sum of Ranks 

Adherence Amlodipine 13 14.88 193.50 

Amlodipine + Captoril 16 15.09 241.50 

Total 29   

 
4. Discussion 

 
Research regarding the influence of drug information services on the level of patient adherence 

to taking medication at the UPT Puskesman Kubang Jaya was conducted with a total population of 
200 patients and 58 samples who met the inclusion criteria. The sample of 58 people was divided 
into two groups the group with DIS as many as 29 people, and the group without DIS as many as 29 
people. Before the results were analyzed, the validity and reliability of the questionnaire were tested. 
The results show that the questionnaire used is valid and reliable, as indicated by the Pearson 
correlation p-value, which is 0.00 for all questionnaire items, and the Cronbach's alpha value > 0.6, 
which is 0.792, indicating that all statements contained in the questionnaire are said to be reliable or 
reliable. 

Most hypertensive patients at the Kubang Jaya Community Health Center receive single doses 
and combination doses; the single dose drug commonly used is the CCB group (amlodipine), the most 
widely used combination drug is a combination of CCB and ACE Inhibitor (amlodipine + captopril), 
which was obtained from survey results from 100% of the population where 80% received amlodipine 
and 20% received a combination (amlodipine and captopril). This drug is widely used in community 
health centers because it is a mandatory medication for community health centers. This drug was 
chosen because it has few side effects in accordance with Questionnaire Question 7 regarding 
comfort with perceived side effects; 81.03% of respondents stated that they did not feel any 
discomfort, while the remaining 18.97% stated that there were uncomfortable side effects, so it was 
wrong. A factor supporting medication adherence. This study also examined the influence of gender, 
age, education, and occupation on medication adherence. The levels of compliance and 
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noncompliance were measured using the total score. If the score is in the range of 0-4 then it is in 
the non-compliant category, whereas the score in the range of 5-8 is in the compliant category. 
 
4.1 The Relationship between Gender and Adherence  

 
In the gender group, the number of women was greater than that of men, as shown in Table 1. 

The effect of sex on adherence was analyzed using the chi-square test, leading to an Asymp. sig (2-
sided) value. Based on the Chi-Square test results, the Pearson Chi-Square value was 0.007, which 
was less than α = 0.050. Therefore, H0 was rejected and H1 was accepted, indicating the presence of 
a significant effect of gender on adherence. This is in line with research by Tambuwun, Suling, and 
Mintjelungan, which states that there is a significant relationship between gender and compliance 
with treatment for hypertension sufferers [11]. However, in other studies men were found to have a 
higher adherence to antihypertensive therapy than woman [12] 

 

4.2 The Relationship between Age and Adherence 
 
Age could be associated with medication adherence because, as individuals grow older, they tend 

to accumulate more knowledge, which affects thought patterns [13,14]. Based on the research 
results, the group that was given PIO was in the age range of< 43 years, namely 14 people (48%), and 
the group that was not given PIO was mostly in the age range of 43-55 years, namely 17 people (59%). 
The chi-square test results showed a significance value of 0.031, implying a significant effect of age 
on adherence. Which was consistent with Tambuwun, Suling, and Mintjelungan, who also found a 
significant relationship between the variables among hypertensive patients [11]. 
 
4.3 The Relationship between Education and Adherence 

 
Based on the results of the research, looking at the level of education, the group that was given 

the PIO mostly had an elementary school education level, namely 12 people (41%), and the group 
that did not have a PIO had the highest school education level, namely 7 people (24%). The chi-
squared test results showed a significance value of 0.013, implying that education had a significant 
effect on adherence. This was consistent with Ramadhani, who also reported similar results, stating 
that the level of education also greatly influences a person's compliance [13].  

 
4.4 The Relationship between Occupation and Adherence 

 
Occupation was related to health behaviors, such as adherence to the consumption of 

antihypertensive medication. This relationship was affected by the availability of free time, where 
working individuals tended to have limited time for healthcare appointments [13]. Based on the 
research results, the group who were given PIO were mostly patients who had other professions 
(casual workers, farmers, craftsmen, small traders), totaling 9 people (31%), and the group who did 
not have PIO mostly worked as housewives, totaling 14 people (48%). Furthermore, the chi-squared 
test results showed a significance value of 0.012, implying that occupation had a significant effect on 
adherence. This was in line with Listiana et al who also found a significant relationship between both 
variables among hypertensive patients being treated with medication [15].  

Many factors can influence a person’s compliance with pharmacological treatment, particulary 
the use of antihypertensive drugs. In other research, it was stated that the factors were age over 45 
years, having knowledge of the disease, compliance with therapy, high level of self-efficacy, and/or 
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recognition of low levels of barriers. Meanwhile, factors that influence non-compliance with 
pharmacology treatment are age less than 35 years, difficulty in accessing a health center, in 
adequate follow-up of the disease, prescription of more than two antihypertensive drugs, diagnosis 
of hypertension less than five years, lack of knowledge of the disease, not trusting in the treatment 
or using alternative, complimentary, or traditional medicine [16].  

 
4.5 The Effect of DIS on Adherence 

 
This study focused on the effect of the DIS on patient adherence in the Technical Implementation 

Unit of the Kubang Jaya Community Health Center, and the procedures were conducted in April 2023. 
The sample population consisted of 200 patients, and the respondents comprised 58 individuals who 
fulfilled the inclusion and exclusion criteria. Subsequently, these individuals were equally divided into 
the DIS and non-DIS groups. 

Statistical tests for research use the non-parametric test with two tests, namely, the Mann-
Whitney test and the chi-square test. The Mann-Whitney U test was performed because the data 
were not normally distributed. Based on the results of the Mann-Whitney T test showing a p-value 
of 0.000 (< α = 0.05), according to the basis for decision making in the Mann-Whitney test, it can be 
concluded that there is a significant difference beetwen the group that was given DIS and the group 
that was not given DIS. on the level of compliance with medication in patients at the Technical 
Implementation Unit of the Kubang Jaya Community Health Center. Chi-square test results showed 
that the provision of DIS had a significant effect on medication adherence. The p-value was 0.000 (< 
α = 0.05), leading to the rejection of H0 and acceptance of H1. This was in line with Wani, where the 
intervention also had a significant influence [17]. Furthermore, this was supported by Kurniapuri 
regarding the effect of providing antihypertensive medication information on patient adherence in 
the Umbulharjo I Yogyakarta Community Health Center during the November 2014 period, with a p-
value of 0.040 [18]. Based on these results, it was concluded that the provision of antihypertensive 
medication information significantly affected adherence. 

Patients have their own expectations for their health services, such as patients expecting to 
receive complete information about the drugs and treatments they are undergoing. Based on this 
research, the unmet expectations of patients will contribute to poor treatment management. 
Therefore this PIO strategy will certainly be a means of listening and communicating directly with 
patients so that they can build a general understanding and treatment management plan, strengthen 
patient confidence, and increase their ability to manage medication effectively [19].  
 
4.6 The Effect of Single (Amlodipine) and Combination (Amlodipine + Captopril) Medication on 
Adherence  

 
To determine the differences in compliance levels between patients receiving amlodipine and 

amlodipine + captopril treatment, non-parametric tests were performed using the Mann-Whitney 
and Chi-Square tests. The Mann-Whitney test was used because the data were not normally 
distributed, and the results are presented in Table 6.  

Table 6 shows that the data regarding the type of medication received by the patients had a 
significance value greater than 0.05. This showed that there was no significant difference between 
providing amlodipine and amlodipine + captopril medication in terms of adherence. Table 7 shows 
that amlodipine + captopril had a higher value than amlodipine alone, but this difference was not 
significant. 
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The majority of patients (80%) received amlodipine, while 20% received amlodipine and captopril 
as mandatory medications at the community health center. Amlodipine was selected because its 
minimal side effects, as indicated by the responses to Questionnaire item 7 regarding the comfort 
related to perceived side effects. A total of 81.03% of the respondents reported the absence of 
discomfort, while the remaining 18.97% reported discomfort due to side effects. Furthermore, 
lowering blood pressure has been recommended by several international guidelines as an effective 
strategy for preventing target organ damage and reducing cardiovascular risk-related mortality [20].  

To assess the effect of DIS on patient adherence to amlodipine and amlodipine + captopril, a 
Mann-Whitney test was conducted. Table 6 showed that at higher mean rank was obtained for 
amlodipine + captopril, but there was no significant difference in adherence between patients 
receiving the two medical regimens. In the other research was found that the patients who taking 
under three-drug Single Pill Combination exhibited more frequently a high adherence to 
antihypertensive treatment than those prescribed a three-drug two pill combination [21,22].  
Improvement in adherence translates into an important clinical advantage because adherence is 
inversely related to the risk of cardiovascular outcomes and mortality in a variety of studies [23,24]. 
Simplifying the regimen will increase patient compliance, besides that nowadays the use of 
applications can also help patients manage their treatment schedule consistently [25]. 
 
5. Conclusions 

 
In conclusion, sex, age, education, and occupation significantly affected patient adherence. 

Furthermore, selecting the right method to improve adherence was crucial, and the DIS was a form 
of pharmaceutical care that could be provided. According to the Mann-Whitney analysis, there was 
a significant difference in the adherence level between the DIS and non-DIS groups (p= 0.000). Chi-
square analysis showed that the provision of DIS significantly affected the variable among patients 
(p= 0.000), but there was no significant difference between amlodipine and amlodipine + captopril 
medication.  
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