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Abstract. Heart failure is a major complication of hypertension and is a major cause of morbidity and mortality globally. Proper
blood pressure management is essential to prevent the worsening of this condition. This study aims to evaluate the suitability
of blood pressure in heart failure patients with the JNC 7 target. This study used a descriptive observational design with a
retrospective approach. The sampling technique in this study was carried out by purposive sampling. The sample used in this
study was 250 BPJS inpatients with a diagnosis of heart failure at Hospital X, Kudus. The data used were obtained from medical
records, including patient characteristics (gender, age, length of stay, comorbidities, and concomitant diseases) and blood
pressure. The data were analyzed statistically with univariate and bivariate tests using Spearman's rho test. The results showed
that 162 patients (64.8%) achieved the INC 7 blood pressure target with blood pressure in the range of <110/85-140/90 mmHg,
while 88 patients (35.2%) did not achieve the blood pressure target (>140/90 mmHg). The results of statistical tests showed
that there was a significant correlation between the compatibility of blood pressure with the JNC target and patient
characteristics, with a significance value of 0.000<0.05. Based on these results, it can be concluded that heart failure patients
with blood pressure reaching the JNC 7 target were 64.8% and there was a correlation between the compatibility of JNC 7
blood pressure and patient characteristics.
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INTRODUCTION

Heart failure (HF) is a progressive clinical condition in which the heart is unable to pump enough
blood to meet the body's metabolic needs (Rampengan, 2014). This condition is a complex syndrome
characterized by high morbidity, decreased quality of life, and significant health care costs. Heart failure
can occur due to disorders that reduce ventricular filling (diastolic dysfunction) or reduce the ability of
the heart muscle to contract (systolic dysfunction) (Wells et al., 2015).

According to the World Health Organization (WHO, 2021), cardiovascular disease is the leading
cause of death globally, with a total of 17.9 million deaths each year. Heart failure contributes to 85%
of deaths. The prevalence of heart failure in Indonesia is reported to be higher than in European
countries, with a percentage of >5% (Hasanah et al., 2023). The 2018 Basic Health Research (Riskesdas)
stated that the national prevalence of heart failure diagnosed by doctors reached 1.5%, and in Central
Java Province, it was reported to be 1.6% (Ministry of Health of the Republic of Indonesia, 2018). Heart
failure has risk factors such as age, diabetes mellitus, chronic kidney disease, and hypertension, which
play a major role in the development of heart failure (Siswanto et al., 2015). Hypertension is one of the
most significant causative factors, where high blood pressure increases the workload of the heart and
can cause left ventricular hypertrophy, which eventually develops into heart failure (Moreno et al.,
2017). Unstable blood pressure in heart failure patients can worsen heart function and increase the risk
of serious complications (Rukminingsih & Susanto, 2020). Based on this, it shows that blood pressure
control is needed, referring to one of the guidelines, namely JNC 7.

JNC 7 guidelines recommend that blood pressure be maintained below 140/90 mmHg to reduce
cardiovascular risk (Chobanian et al., 2004). Previous studies have shown that the average systolic and
diastolic blood pressure in heart failure patients are 133.58 mmHg and 86.5 mmHg, respectively
(Febtrina & Malfasari, 2018). Given the importance of blood pressure control in heart failure
management, this study aims to evaluate the extent to which BPJS heart failure patients at Hospital X,
Kudus, achieved the JNC 7 target and analyze the factors that influence compliance with the target.
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METHODS

This study used a descriptive observational design with a retrospective approach. The sampling
technique in this study was carried out by purposive sampling, which considered several inclusion
criteria. The inclusion criteria in this study include: 1) Complete and legible medical records of BPJS
inpatients with a diagnosis of heart failure; 2) Patients aged >35 years with or without comorbidities.
The population in this study was 662, and sampling was used according to the Slovin formula, as
follows:

N
"TNT 1(e)?
662
n= 1+ 662(0,05)2 Description:
662 N= Sample Size
n= 1+165 n= Sample Size
662 e= Inaccuracy tolerance (in percent)
n=—m of 5%
2,65
n = 249,34 (rounded up to 250)

The sample used in this study was 250 BPJS inpatients with a diagnosis of heart failure at Hospital
X, Kudus. The data used were obtained from medical records for the period January-December 2024,
which included patient characteristics (gender, age, length of stay, and comorbidities) and blood
pressure. The data were analyzed statistically with univariate and bivariate tests using Spearman's rho
test.

RESULTS AND DISCUSSION

This study was conducted at Hospital X, Kudus, and has been approved by the Health Research
Ethics Committee with Registration Number: 37/KEPK/RSLH/IV/2025. This study reviewed the
medical records of 250 BPJS participants who were diagnosed with heart failure and hospitalized.

a. Patient Characteristics
The characteristics of patients in this study can be seen in Table 1.

Table 1. Patient Characteristics

Classification Total (%)
Gender
Male 91 36,4
Female 159 63,6
Age
Adult (26-45 years) 18 7,2
Older Adult (46-60 years) 165 66
Geriatric (>60 years) 67 26,8
Length of Stay (day)
<5 214 85,6
>5 36 14,4
Types of Comorbidities
Diabetes, Chronic kidney disease, and hypertension 113 45,2
Besides Diabetes, Chronic kidney disease, and 92 36,8
hypertension
Total of comorbidities
<2 162 64,8
>2 33 13,2

Source: Primary Data (2025)
Based on Table 1, it shows that male heart failure patients are 159 people (63.6%), while patients
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are 91 female patients (36.4%). The high prevalence in men can be caused by more comorbidities,
such as hypertension and diabetes mellitus. Both of these conditions accelerate the progression of
heart failure, especially because of the absence of hormonal protection, such as estrogen, which has
a cardioprotective effect on women. This is in line with the findings of Souhoka et al. (2024), which
show that lifestyle factors and lack of control of risk factors are the main causes of cardiovascular
disease in men.

Based on age characteristics, it shows that the highest number of heart failure patients is aged 46-
60 years, as many as 165 patients with a percentage of 66%, while the least is aged 26-45 years, as
many as 18 patients with a percentage of 7.2%. This shows that old age is a significant risk factor
in the occurrence of heart failure caused by structural and functional changes in the heart due to
high blood pressure, which causes an increased risk of diastolic dysfunction in patients. This is in
line with research by Ramadhan et al. (2021) and Astuti et al. (2024), which states that with
increasing age, the risk of heart failure increases due to structural and functional changes in the
cardiovascular system, such as decreased blood vessel elasticity and myocardial function.

Based on the length of stay of heart failure patients, it shows that the majority of patients received
treatment with a length of stay <5 days, as many as 214 patients (85.6), while patients with a length
of stay >5 were 36 patients (14.4%). The short length of stay reflects the effectiveness of hospital
protocols, the availability of clinical resources, and the patient's good response to treatment.
Patients who have been allowed to go home are patients who do not require special monitoring.
This is supported by research by Tandipanga et al. (2025) and Djaya et al. (2021), which states that
the duration of hospitalization is influenced by the patient's condition, comorbidities, and health
facility management.

Based on comorbidities, the highest number of heart failure patients had comorbidities other than
diabetes mellitus, chronic kidney failure, and hypertension, with a percentage of 45.2% (113
patients), while patients with comorbidities of diabetes mellitus, chronic kidney failure, and
hypertension were 36.8% (92 patients). These three conditions are interrelated, often found together
in elderly patients, and collectively worsen heart function. This is in line with research by
Mabharianingsih et al. (2024) and Susanto et al. (2024), which linked these comorbidities to worse
clinical outcomes in patients with CKD and heart failure. One of the factors that triggers the
presence of comorbidities is old age, where the results of this study also showed that heart failure
patients were most dominant at the age of 46-60 years. According to Febyolla et al. (2025) who
stated that old age can also increase the risk of chronic kidney disease and can worsen heart failure.
Therefore, early detection and management of comorbidities such as hypertension and diabetes
mellitus are very important in the management of heart failure patients.

Based on Table 1 also shows that most heart failure patients have comorbidities <2, with a
percentage of 64.8 (162 patients), and patients with comorbidities >2 are 13.8% (33 patients). These
results indicate that the majority of heart failure patients at Hospital X, Kudus, have a relatively
small number of comorbidities. This can be caused by several factors, including the effectiveness
of early detection programs and chronic disease management implemented in the health facility.

b. The Compatibility of Blood Pressure with The INC 7 Target

The compatibility of blood pressure with the JNC 7 target can be seen in Table 2.
Table 2. The Compatibility of Blood Pressure with The JNC 7 Target

Category Compatibility of Blood Pressure Target Total (%)

On Target (<110/85-140/90 mmHg) 162 64,8
Not on Target (>140/90 mmHg) 88 35,2
Total 250 100

Source: Primary Data (2025)

Based on Table 2, it is known that as many as 162 people (64.8%) of heart failure patients
have blood pressure that is in accordance with the target, which is in the range of <110/85 - 140/90
mmHg. Meanwhile, there are 88 patients (35.2%) whose blood pressure is not under the target,
which is still above 140/90 mmHg. This indicates that the use of antihypertensive agent therapy in
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heart failure patients can reduce blood pressure in most patients according to JNC 7.

Blood pressure that is not under the target can be influenced by various factors, including the
number and type of comorbidities that the patient has, as well as the antihypertensive therapy
received (Chobanian et al., 2004). The target blood pressure in heart failure patients needs to be
adjusted to the clinical condition and age of the patient. In clinical practice, achieving the target
blood pressure in heart failure patients is very important to reduce the risk of cardiovascular
complications and improve prognosis. However, it should be remembered that too aggressive blood
pressure reduction, especially in elderly patients, can increase the risk of side effects such as
hypotension and organ hypoperfusion. Therefore, adjustments to antihypertensive therapy must be
carried out individually based on the patient's condition (Mardika et al., 2024). The results of this
study indicate that most heart failure patients have achieved target blood pressure according to
clinical guidelines, but there is still a proportion of patients who require therapy adjustments to
achieve optimal blood pressure control.

c. The Correlation of Compatibility of Blood Pressure with the JNC 7 Target on the Patient’s
Characteristics

The test of the correlation between blood pressure compliance with JNC 7 targets and patient
characteristics was carried out using a bivariate test using Spearman's rho. The test was carried out
after seeing the results of the normality of the data, which were statistically significant. The results
of the normality test can be seen in Table 3.

Table 3. Normalitas Test

Kolmogorov-Smirnov*

Sig. p.value Description
Patient age ,000 <0,05 Not Normally
Patient gender ,000 <0,05 Not Normally
Types of comorbidities ,000 <0,05 Not Normally
The number of comorbidities ,000 <0,05 Not Normally
Length of stay ,000 <0,05 Not Normally
Blood Pressure Compliance ,000 <0,05 Not Normally

Source: Primary Data (2025)

Based on Table 3 it shows that the data is not normally distributed with a significance value
01 0.000 <0.05, so it is continued with a non-parametric statistical test to see the correlation between
blood pressure compliance with the JNC 7 target and patient characteristics. The test used is
Spearman's rho test, where the test is a non-parametric correlation test used to measure the strength
and direction of the correlation between two ordinal variables or numeric variables that are not
normally distributed (Sugiyono, 2020). The results of the test can be seen in Table 4.

Table 4. The Correlation of Compatibility of Blood Pressure with the INC 7 Target on the Patient’s
Characteristics

Compatibility of Blood Pressure with the INC 7 Target

Patient Characteristic Variable

r p-value Description
Age -0,166 0,009 Significant Correlation
Gender -0,121 0,055 Significant Correlation
Types Of Comorbidities -0,198 0,002 Significant Correlation
The Number Of Comorbidities 0,152 0,017 Significant Correlation
Length Of Stay 0,151 0,017 Significant Correlation

Source: Primary Data (2025)

Based on Table 4 shows that there is a significant negative correlation between age and blood
pressure compliance (r = -0.166; p = 0.009), but when viewed from the r value, this correlation is
very weak. This shows that the older the patient, the more likely their blood pressure is not under
the target set by JNC 7. This negative correlation is physiologically and clinically logical because
increasing age makes blood pressure control more difficult, both due to body changes and
comorbidities. Therefore, the older the patient, the more likely their blood pressure is not under the
INC 7 target.

The results of the analysis on gender characteristics showed a nearly significant negative
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correlation between gender and compatibility of blood pressure (r = - 0.121; p = 0.055). The
negative correlation coefficient value indicates that the more likely the subject is male, the lower
the blood pressure compatibility. This means that men are more at risk of experiencing high blood
pressure than women. Although this correlation is very weak, its negative direction still provides
important clinical meaning. One possible physiological explanation is the absence of hormonal
protection from estrogen in men, which is known to have a cardioprotective effect. In addition,
men's lifestyles such as being busy working, stressed, a lack of exercise, and smoking can disrupt
the vascular system and result in heart failure, and then blood pressure is difficult to control.

Based on the results of the analysis of the type of comorbid disease, it shows that there is a
significant negative correlation between the type of comorbid disease and blood pressure
compliance (r = -0.198; p = 0.002). A negative r value indicates that the more severe or complex
the type of comorbid disease (eg, a combination of diabetes, kidney failure, and hypertension), the
lower the level of blood pressure compliance with the target. The strength of the correlation in these
results is very weak, but these results are still important because they indicate that the presence of
comorbid diseases can be an obstacle in achieving optimal blood pressure targets.

Based on the analysis of the number of comorbidities, it can be seen that there is a significant
positive correlation between the number of comorbidities and blood pressure compliance (r=0.152;
p=0.017), but when viewed from the r value, this correlation is very weak. This means that patients
with more than 2 comorbidities are more likely to have blood pressure that is under the target. This
is most likely because patients with a higher number of comorbidities receive more intensive
attention in therapy management, including more optimal combination therapy.

A significant positive correlation was also shown from the analysis results between length of
stay and blood pressure compliance (r=0.151; p=0.017), but when viewed from the r value, this
correlation is very weak. These results indicate that the longer the patient is treated, the greater the
likelihood that their blood pressure will be under the target set by JNC 7. This may be because
longer hospitalization allows for more intensive blood pressure monitoring and periodic adjustment
of drug doses.

These results are in line with previous studies showing that age, gender, and comorbidities
affect blood pressure control in heart failure patients. In addition, longer hospitalization provides a
greater opportunity for medical personnel to adjust therapy and monitor blood pressure intensively,
thereby increasing the likelihood of achieving blood pressure targets under JNC 7 guidelines
(Padmasari & Husna, 2023).

CONCLUSION

The suitability of heart failure patients with JNC 7 blood pressure targets at Hospital X, Kudus,
was 162 people (64.8%) with blood pressure in the range of <110/85-140/90 mmHg. The results of
statistical analysis showed that there was a correlation between patient characteristics and the suitability
of heart failure patients' blood pressure with the INC 7 target, where a very weak negative correlation
was found for age (r=-0.166; p=0.009); gender (r=-0.121; p=0.055); and type of comorbidity (r=-0.198;
p=0.002), while the number of comorbidities (r=0.152; p=0.017) and length of stay (r=0.151; p=0.017)
had a very weak positive correlation with blood pressure suitability.
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