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Abstract

Background: Hypertension is a major global health challenge due to its
rising prevalence and potential for severe complications. This study
analyzed differences in blood pressure among hypertensive patients
with and without a medication supervisor

Methods: A quantitative, non-experimental, cross-sectional study was
conducted at PKM “X” in Tarakan City. Medication supervisors were defined
as family members who monitored patients' adherence to medication. The
sample included 89 hypertensive patients selected through purposive
sampling. Data collection involved interviews and direct blood pressure
measurements using a calibrated sphygmomanometer. Bivariate analysis was
conducted using the unpaired T-test and Mann-Whitney test.

Results: The findings indicate a significant association between medication
supervision and systolic blood pressure control. Patients with medication
supervisors had a significantly lower mean systolic blood pressure (143.0 +
16.3 mmHg) than those without supervisors (153.7 = 16.5 mmHg; p = 0.003,
o = 0.05). The mean difference was 10.7 mmHg (95% CI: 3.7-17.7), with a
medium-to-large effect size (Cohen’s d = 0.65), demonstrating both statistical
and clinical significance. No significant difference was observed in diastolic
blood pressure between the group with a medication supervisor (85.1 = 14.3
mmHg) and the group without (85.5 + 11.2 mmHg, p = 0.322). These results
indicate that the presence of a medication supervisor is a key factor in
optimizing systolic blood pressure regulation.

Conclusion: A significant difference in blood pressure, particularly systolic
blood pressure, was observed between hypertensive patients with and without
medication supervision.
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BACKGROUND

Hypertension is defined as a systolic blood pressure exceeding 139 mmHg and a diastolic blood
pressure exceeding 89 mmHg. It represents a significant global health concern due to its often
asymptomatic nature, which can lead individuals to remain unaware of their condition and maintain
normal activities. Consequently, hypertension is frequently referred to as a silent killer (1,2).

Hypertension continues to be a major non-communicable disease with a high global prevalence.
According to the World Health Organization (WHO), 1.13 billion individuals worldwide were affected
by hypertension in 2015, with only 36.8% documented as using antihypertensive medications. WHO
data from 2023 further indicate that hypertension remains a leading cause of mortality globally.
Approximately 1.28 billion adults aged 30 to 79 are estimated to have hypertension, with 46% unaware
of their condition and only 42% having received a diagnosis and treatment (3).

The 2023 Indonesian Health Survey (SKI) reported a hypertension prevalence of 30.8% among
individuals aged 17 years and older. The survey also revealed that 36.4% of patients take their
medication irregularly, while 16.9% do not take it at all. These findings suggest that a substantial
proportion of individuals with hypertension in Indonesia either do not receive adequate treatment or are
inconsistent in adhering to therapy. Additionally, North Kalimantan Province was identified as one of
the top 10 provinces with the highest prevalence of hypertension. This situation represents a significant
regional health burden, as high incidence rates are not matched by optimal medication adherence.
Without effective interventions, the risk of complications such as heart disease, stroke, and kidney
failure in North Kalimantan is expected to increase (4).

Uncontrolled blood pressure significantly elevates the risk of cardiovascular complications.
Despite the availability of effective pharmacological therapies, many patients do not achieve target
blood pressure levels due to poor adherence. The Medication Adherence Framework posits that patient
behavior is influenced by the interplay of personal factors, social support, and the healthcare system.
Within this framework, adherence is understood not simply as medication intake, but as a response to
perceived barriers and available support (5-9).

Multiple studies have demonstrated that patients with poor adherence consistently exhibit
uncontrolled blood pressure during clinical visits (10-12). Factors influencing adherence include age,
education, motivation, and family support (13-15). In hypertension management, family support is often
operationalized through family members serving as medication supervisors, who monitor therapy and
ensure timely and accurate medication intake. While the importance of social support is well
established, there is a notable research gap concerning the magnitude of clinically significant
differences in blood pressure between patients with and without medication supervision, particularly in
urban coastal populations with distinct sociocultural characteristics.

Previous studies have indicated that patients with medication supervisors generally demonstrate
better adherence and improved blood pressure control (11, 16, 17). However, direct comparative
research on blood pressure values between patients with and without medication supervisors is
necessary to substantiate the effectiveness of this family-based intervention. The present study aims to
assess differences in blood pressure among hypertensive patients with and without medication
supervisors. The findings are expected to provide empirical evidence supporting the importance of
family support in chronic disease management and to inform public health education regarding the role
of medication supervisors. Ultimately, these efforts may help reduce the risk of complications and
enhance the quality of life for residents of Tarakan, North Kalimantan.
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METHODS
Study Design

This research is a quantitative study with an analytical observational approach. This study uses a
cross sectional design.

Sample/Participans

The study population comprised 138 hypertensive patients in the working area of PKM "X."
Tarakan City. The sampling technique used was non-probability purposive sampling. The population
was divided into two strata based on the presence of a medication supervisor. The researchers included
all patients with a medication supervisor in one group (45 patients) and an equal number from the group
without a medication supervisor (45 patients). However, during data collection, one respondent from
the group with a medication supervisor withdrew, bringing the total number of respondents to 89. The
study defined inclusion and exclusion criteria for respondents. Inclusion criteria included hypertensive
patients who regularly visited PKM "X," had received antihypertensive therapy for at least one month,
and were willing to participate. For one group, an additional inclusion criterion was the presence of a
supervisor or companion for medication administration. Patients who were uncooperative or did not
complete the questionnaire were excluded from the study. To control for potential confounding
variables, the researchers applied the same inclusion criteria to the groups with and without medication
monitors and matched the two groups on similar criteria, such as age and gender. This ensured that
differences in blood pressure were more likely due to the presence of a medication supervisor than to
differences in other demographic data.

Data Collection

The data collection process was conducted systematically through several steps. First,
administrative and ethical clearance was obtained from the relevant authorities and the FEthics
Committee. Subsequently, permission was presented to the head of PKM "X" Tarakan City to
coordinate the research schedule and facilitate access to patient data. Potential respondents were
identified by reviewing patients' medical records at the health center to confirm eligibility according to
the inclusion criteria. After identification, the study's objectives and procedures were explained to
eligible patients during their visit to the health center. Those who agreed to participate provided written
informed consent. Structured interviews were then conducted to determine whether a medication
supervisor was present and to collect demographic information. Respondents also completed a
questionnaire to provide additional details regarding their medication management. To ensure data
accuracy, blood pressure was measured directly by the researcher using a single calibrated
sphygmomanometer, with each patient measured once in a seated position after a brief rest. All
measurement results and interview findings were carefully recorded on observation sheets for
subsequent analysis. Data collection was conducted from July to August 2024.

Data Analysis

The data analysis in this study was univariate and bivariate. Univariate analysis examined the
characteristics of respondents in two groups: hypertensive patients with medication supervisors and
hypertensive patients without medication supervisors, along with their average blood pressure.
Bivariate analysis was conducted to test the research hypothesis, namely, whether there is a difference
in average blood pressure between the group with medication supervisors and the group without them.
The hypothesis test in this study was the independent t-test and its alternative, the Mann-Whitney test.
The data analysis was conducted using SPSS 22.
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Ethical Considerations

Prior to data collection, a research permit application was submitted to the Faculty of Health
Sciences, UBT, addressed to PKM "X" Tarakan City, along with an ethical review submission to the
Health Research Ethics Committee of the Faculty of Health Sciences, Universitas Borneo Tarakan. All
ethical principles were strictly followed, including collecting data only after obtaining permission from
PKM "X." Informed consent was obtained from all respondents after a comprehensive explanation of
the study; respondents voluntarily signed the consent form, and data confidentiality was maintained
throughout the research process. Observations and measurements of respondents' blood pressure were
conducted, with the sphygmomanometer calibrated prior to use. Blood pressure measurements adhered
to standard operating procedures. Ethical approval for this research was granted by the Health Research
Ethics Committee of the Faculty of Health Sciences, University of Borneo Tarakan, under approval
number 084/01/KEPK-FIKES UBT/V.

RESULT AND DISCUSSION
RESULT
Participants Characteristics

The distribution of respondents' frequency characteristics, including age, gender, and education,
is shown in Table 1. The table presents the distribution of respondents by age as follows: The average
age of respondents overall is 60 years; among respondents with medication supervisors, the average is
60.2, while among those without medication supervisors, the average is 59.9. So there is no significant
difference between the two groups based on age. By gender, the largest percentage of respondents was
female, totaling 48 (53.9%). In the group with medication supervisors, the number of males and females
is equal, whereas in the group without medication supervisors, the majority of respondents are women,
totaling 26 (29.2%). By education level, the largest share of respondents in both groups is those with an
elementary school education, totaling 34 people (38.2%). The level of basic education in the groups
with and without medication supervisors is the same, with each group having 17 individuals (19.1%).

Table 1. Frequency distribution of respondent characteristics by group (n = 89)

Data Group Group Total
with medication without medication
supervisor(n=44) supervisor(n=45)
Age
Mean (SD) 60.2 (+8.06) 59.9 (+7.80) 60.0 (+7.89)
Min-Max 49-78 46-75 46-78
Gender
Male 22 (24.7%) 19 (21.4%) 41 (46.1%)
Female 22 (24.7%) 26 (29.2%) 48 (53.9%)
Total 44 (49.4%) 45 (50.6%) 89 (100)
Education
Bachelor 3 (3.4%) 2(2.2%) 5(5.6%)
Senior High School 11 (12.4%) 13 (14.6%) 24 (27.0%)
Junior High School 10 (11.2%) 9 (10.1%) 19 (21.3%)
Elementary School 17 (19.1%) 17 (19.1%) 34 (38.2%)
None 3(3.4%) 4 (4.5%) 7(7.9%)
Total 44 (49.4%) 45 (50.6%) 89 (100)
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Description of the Average Blood Pressure of Hypertensive Patients with Medication Supervisors
Compared to Those Without Medication Supervisors. The depiction of blood pressure, both systolic
and diastolic, in hypertensive patients with a medication supervisor compared with those without is
shown in Table 2. This table shows a difference in systolic and diastolic blood pressure between the
two groups. In the group with medication supervision, the average systolic blood pressure was 143
mmHg, and the diastolic blood pressure was 85.1 mmHg. Meanwhile, the average blood pressure in the
group without medication supervision was higher, with a systolic pressure of 153.7 mmHg and a
diastolic pressure of 85.5 mmHg.

Table 2. Description of Systolic and Diastolic Blood Pressure of Respondents by Group (n=89)

Group with medication Group without medication
supervisor (n=44) supervisor (n=45)
Systolic Blood Pressure
Mean (SD) 143.0 (£16.3) 153.7 (£16.5)
Min — Max 112 -189 mmHg 120-200 mmHg
Diastolic Blood Pressure
Mean (SD) 85.1 (£14.3) 85.5 (£11.2)
Min - Max 61-148 mmHg 57-106 mmHg

Note: n = sample size ; Min = Minimal; Max = Maximal; SD= Standard Deviation

Bivariate Analysis

The difference in systolic blood pressure between the group with medication supervision and the
group without medication supervision is presented in Table 3. The statistical analysis using an
independent (unpaired) t-test yielded a p-value of 0.003. Since the p-value is less than the significance
level (o = 0.05), there is a statistically significant difference in systolic blood pressure between
hypertensive patients with medication supervision and those without. The mean difference between the
two groups was 10.7 mmHg, with a 95% Confidence Interval (CI) of 3.7 to 17.7 mmHg. Furthermore,
the calculated Cohen’s d effect size was 0.65, indicating a medium-to-large effect. Because the average
systolic difference exceeds the clinical significance threshold of 10 mmHg and the CI does not cross
zero, it can be concluded that medication supervision provides both a statistically and clinically
significant benefit in managing systolic blood pressure among hypertensive patients.

Table 3.Analysis of the difference in systolic blood pressure between respondents in the group with a
medication supervisor and respondents in the group without a medication supervisor

Group Mean (SD) p-value Mean Effect Size
difference (CI (cohens d)
95%)

Systolic blood pressure 143.0 (£16.3) 0.003 10.7 mmHg 0.65

(Group with medication
supervisor n=44)
Systolic blood pressure 153.7 (£16.5)
(Group without medication
supervisor n=45)
Note :independent t-test; n = sample size; SD= Standard Deviation CI= Confidence interval
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Table 4 displays the results of the Mann-Whitney U test, revealing a p-value of 0.322. Since the
p-value exceeds the significance level (o = 0.05), there is no statistically significant difference in
diastolic blood pressure between hypertensive patients with a medication supervisor and those without.
Although a clinical difference in average diastolic blood pressure exists—with the supervisor group
showing a lower average than the group without a supervisor—the margin is minimal at 0.4 mmHg.
The 95% Confidence Interval (CI) for this difference was -5.2 to 6.0, which includes zero, further
confirming the lack of statistical significance. Additionally, Cohen’s d effect size was 0.03, categorized
as a negligible effect. This suggests that while medication supervision has a substantial impact on
systolic regulation, its influence on diastolic blood pressure in this study population is neither
statistically nor clinically significant.

Table 4.Analysis of the difference in diastolic blood pressure between respondents in the group with a
medication supervisor and respondents in the group without a medication supervisor.

Group Mean p-value MD(CI 95%) EffectSize(cohen s
(SD) d)
Diastolic blood pressure 85.1 (+14.3) 0.322 0.4 mmHg 0.03
(Group with medication supervisor
n=44)
Diastolic blood pressure 85.5 (%11.2)

(Group without medication
supervisor n=45)
NOTE :Mann-Whitney test; n = sample size; SD= Standard Deviation; CI= Confidence interval

DISCUSSION

The research results detailed the respondents’ characteristics by age, gender, and education. The
average age of hypertensive patients was 60 years, aligning with previous studies that report the highest
incidence of hypertension among individuals aged 60 years and above (18). This prevalence is attributed
to decreased vascular elasticity in older adults, which leads to vascular stiffness and contributes to
elevated blood pressure (5,7,19). The study also found that women constituted the majority of
hypertension patients. This predominance is associated with hormonal changes following menopause.
The decline in estrogen levels after menopause leads to reduced HDL levels, which facilitates plaque
accumulation on blood vessel walls and may result in hypertension and heart disease (20). These
findings are consistent with previous research indicating that most hypertensive patients are female and
either elderly or postmenopausal (21).

Analysis of respondents by education level indicated that most participants had only an
elementary school education. This finding aligns with research by Baringbing (22), which demonstrates
the impact of educational attainment on the incidence of hypertension. Individuals with lower
educational levels are more likely to experience hypertension than those with higher education, a trend
attributed to limited knowledge regarding hypertension prevention, symptoms, and risk factors (23).
Sun (24) also reported that individuals with elementary education are at greater risk for hypertension
and exhibit poorer blood pressure control compared to those with at least junior high school education.

The bivariate analysis revealed a significant difference in average blood pressure between
hypertensive patients with medication supervision and those without. This difference was most
pronounced in systolic blood pressure, with supervised patients demonstrating better control and lower
systolic values. Previous research supports these findings, indicating that medication supervision
enhances treatment adherence and improves blood pressure control in hypertensive patients (25,26).
The use of pill cards as a medication supervision tool has also been shown to increase adherence to
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antihypertensive therapy (27). Furthermore, monitoring medication adherence through mobile
platforms, including phone calls, animated videos, voice messages, and written reminders, has been
found to improve patient compliance and engagement in treatment programs (28,29). Additional
strategies, such as medication reminder boxes and family support, significantly improve adherence and
result in better control of both systolic and diastolic blood pressure (30). These results are consistent
with the present study, which found that patients without medication supervision generally exhibit
higher blood pressure levels, particularly systolic pressure.

These findings highlight the critical role of monitoring medication intake among patients with
hypertension, both through direct supervision and mobile media, to improve awareness and adherence
to prescribed regimens. Patients who receive supervision in medication administration demonstrate
superior blood pressure control compared to those without such guidance. As a chronic condition,
hypertension necessitates sustained therapy management, often requiring lifelong antihypertensive
medication. Supervision contributes to greater consistency in therapy adherence. Multiple studies have
demonstrated that patients who receive supervision or support within treatment programs exhibit higher
adherence rates, which are directly associated with improved blood pressure control. Medication
adherence is shaped by factors such as patient education, psychological support, and social or
environmental influences. Evidence suggests that non-adherence frequently results from insufficient
knowledge regarding the significance of hypertension treatment and the potential complications arising
from uncontrolled blood pressure (31-33).

Medication supervisors for patients with hypertension function not only as reminders for
medication schedules but also as sources of support and education. The educational role of medication
supervisors is supported by several studies, which report that patients receiving instruction on
hypertension management including lifestyle modifications, dietary changes, and increased physical
activity experience significant reductions in both systolic and diastolic blood pressure compared to
those who do not receive such education (34-36).

Family members may serve as medication supervisors, offering essential support to patients with
hypertension. This form of support has proven to be an effective strategy for enhancing medication
adherence. One study involving family participation in adherence interventions reported significant
improvements in blood pressure control (29). Elevated levels of family support can motivate patients
to maintain their treatment regimens. Consequently, involving family members as medication
supervisors can facilitate more effective implementation of treatment programs for hypertensive
patients.

Despite the significant findings regarding the role of medication supervisors, several limitations
of this study should be noted. First, the cross-sectional design enables identification of associations but
does not establish a definitive causal relationship between medication supervision and blood pressure
control. Second, although groups were matched by age and gender to minimize bias, other confounding
variables such as duration of hypertension, lifestyle habits, and comorbidities were not fully controlled
and may independently affect blood pressure outcomes. Additionally, blood pressure measurements
were obtained during a single clinical visit, which may not reflect daily fluctuations. Finally, the use of
purposive sampling at a single health center may restrict the generalizability of these findings to broader
populations with differing characteristics.

CONCLUSION

This study found that hypertensive patients with a medication supervisor had significantly lower
systolic blood pressure than those without one. Having a supervisor was linked to better blood pressure
control. These results suggest that support from family or others through direct supervision can help
patients stick to their treatment, which may improve their quality of life and help prevent complications.
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