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A B S T R A C T  

Article Info: Hypertension is a major global health problem and a leading risk factor for 
cardiovascular diseases, especially among the elderly, due to decreased 
vascular elasticity, increased peripheral resistance, and autonomic 
dysfunction. Despite pharmacological therapy, poor adherence and side 
effects highlight the need for complementary non-pharmacological 
interventions. Electroacupuncture has emerged as a potential therapy to 
support blood pressure control in elderly hypertensive patients. This study 
aimed to evaluate the effectiveness of electroacupuncture in reducing blood 
pressure among elderly patients with hypertension. A quantitative pre-
experimental one-group pretest–posttest design was conducted on 20 
elderly hypertensive patients. Electroacupuncture was applied to GV20, 
ExHN3, ExHN5, LI4, LI11, PC6, ST36, LR3, and KI3 points for 30 minutes 
per session over six sessions in three weeks. Blood pressure was 
measured before and after the intervention using a calibrated 
sphygmomanometer. Data analysis was performed using the Wilcoxon 
Signed Rank Test for systolic blood pressure and the Paired Sample T-Test 
for diastolic blood pressure with α = 0.05. Systolic blood pressure 
decreased significantly from 133.27 ±16.59 mmHg to 128.85 ±15.97 mmHg 
(p=0.011), while diastolic pressure decreased from 76.04 ±9.08 mmHg to 
74.90 ±7.43 mmHg without statistical significance (p=0.240). 
Electroacupuncture is effective, safe, and economical in reducing systolic 
blood pressure in elderly hypertensive patients. It is recommended as a 
complementary therapy integrated with conventional management for 
holistic hypertension control and improving quality of life among the elderly.  
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INTRODUCTION 

Hypertension remains a paramount global health challenge and a primary risk factor for 

cardiovascular morbidity and mortality (Goorani et al., 2024). Older adults disproportionately bear 

the burden of this condition, as the aging process precipitates physiological changes including 

decreased blood vessel elasticity, increased peripheral resistance, and altered cardiovascular 

function (Mogi et al., 2024). Hypertension is clinically defined as systolic blood pressure greater 

than 140 mmHg and diastolic blood pressure greater than 90 mmHg, based on two or more 

separate measurements (Kandil et al., 2023). When left uncontrolled, this condition significantly 

elevates the risk of severe complications, including stroke, coronary heart disease, and kidney 

failure (Masenga & Kirabo, 2023). The escalating prevalence of hypertension in the elderly 

population not only threatens individual health but also imposes a substantial economic burden 

on families and healthcare systems worldwide, necessitating urgent and effective management 

strategies (Lien et al., 2025).  
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Despite the availability of established clinical guidelines, blood pressure control rates 

remain suboptimal, particularly among the elderly who frequently present with comorbidities and 

polypharmacy challenges (Dinarvand et al., 2024). Current management relies heavily on 

pharmacological therapy; however, long-term use of antihypertensive medications is often 

associated with adverse effects, including impaired kidney function and drug dependence, which 

can compromise patient compliance (Redon & Carmena, 2024). Furthermore, low rates of early 

detection and inconsistent monitoring exacerbate the risk of health complications (Elendu et al., 

2024). Consequently, there is a growing consensus on the need for a comprehensive therapeutic 

approach that integrates non-pharmacological interventions as supportive therapy to mitigate the 

limitations of standard pharmacological treatments (Timsina et al., 2023).  

In this context, acupuncture has emerged as a promising complementary therapy within 

holistic hypertension management (Man et al., 2022). As a non-invasive modality, it offers a 

potentially safer, simpler, and more affordable alternative or adjunct to conventional medication 

(Litscher, 2025). Notably, electroacupuncture, which involves the application of electrical 

stimulation to traditional acupoints, has gained attention for its potential to enhance therapeutic 

efficacy compared to manual needling (Zhang et al., 2023). Evidence suggests that acupuncture 

can effectively lower both systolic and diastolic blood pressure, providing a viable option for 

patients who struggle with medication adherence or experience significant side effects from 

pharmacological agents (Hao et al., 2025 

The therapeutic potential of electroacupuncture is underpinned by measurable 

physiological mechanisms involving the neuroendocrine and autonomic nervous systems (Tjen-

A-Looi et al., 2022). Stimulation of specific acupoints activates regulatory centers in the 

hypothalamus, modulating the balance between sympathetic and parasympathetic nerve activity 

(Li et al., 2022). By reducing excessive sympathetic tone, electroacupuncture promotes 

peripheral vasodilation and decreases systemic vascular resistance (Huang et al., 2023). 

Additionally, research indicates that this therapy may regulate the renin–angiotensin–aldosterone 

system (RAAS) and reduce inflammatory mediators, thereby addressing multiple pathways 

contributing to elevated blood pressure (Liu et al., 2025). These neurovascular modulations 

suggest a robust biological basis for the use of electroacupuncture in cardiovascular regulation 

(Zeng et al., 2024).  

Despite these promising findings, the specific contribution of electroacupuncture to the 

prevention and management of hypertension in the elderly remains to be elucidated (Wang et 

al., 2023). While the existing literature supports the general efficacy of acupuncture, there is a 

need for more extensive, in-depth research to standardize protocols and validate outcomes 

specifically within the geriatric population (Zhu et al., 2026). Therefore, this study aims to evaluate 

the efficacy of electroacupuncture for blood pressure control in elderly hypertensive patients, 

seeking to enrich the current understanding of its role as an integrative therapeutic intervention. 

 

METHOD 

Research Design 

This study employed a pre-experimental quantitative design utilizing a one-group pretest–

posttest approach to evaluate the effect of electroacupuncture therapy on blood pressure. The 

research was conducted within the North Denpasar III Community Health Center's working area 

during July and August 2025. 
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Participant 

The study population consisted of elderly hypertensive patients registered at the health 

center. A sample of 20 respondents was selected using purposive sampling based on established 

inclusion and exclusion criteria. Inclusion criteria required participants to be aged 60 years or 

older, have a confirmed diagnosis of hypertension, be in a stable clinical condition, and express 

willingness to participate in the entire research process. 

 

Data Collection 

The intervention consisted of electroacupuncture therapy administered at acupoints GV 20, 

ExHN3, ExHN5, LI4, LI 11, PC 6, ST 36, LR3, and KI3. Each session lasted 30 minutes, totaling 

six sessions over three weeks. Blood pressure was measured using a calibrated instrument 

before the intervention (pretest) and after the final session (posttest). 

 

Data Analysis 

Data analysis commenced with the Shapiro–Wilk test to assess normal distribution. 

Systolic blood pressure data were analyzed using the Wilcoxon Signed Rank Test, whereas 

diastolic blood pressure data were analyzed using the Paired Sample T-Test. A significance level 

of 0.05 was applied to all statistical tests. 

 

Ethical Clearance 

This study obtained administrative permission from the Health Office (Number: 

000.9.2/1453/Dikes) and ethical approval from the Health Research Ethics Commission of 

STIKES Wira Medika Bali (Number: 469/E1.STIKESWIKA/EC/IV/2025, dated April 28, 2025). All 

respondents provided written informed consent prior to the commencement of the study. 

 

RESULT 

Respondent Characteristics  

 
Table 1. Characteristics of respondents 

Characteristics Frequency Percentage 

Age 
Elderly (60-74) 
Old (75-90) 

 
15 
5 

 
75 
25 

Gender 
Male 
Female          

 
5 
15 

 
25 
75 

Educational history 
Elementary school 
Junior high school 
High school 
Diploma 
Bachelor's degree 

 
2 
0 
10 
4 
4 

 
10 
0 
50 
20 
20 

Occupation 
Unemployed 
Housewife 
Private sector 
Civil servant 
Retired 

 
1 
6 
1 
3 
9 

 
5 
30 
5 
15 
45 
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Characteristics Frequency Percentage 

Duration of hypertension 
<2 years 
>2 years 

 
4 
16 

 
20 
80 

Hypertension medication dosage 
5 mg 
10 mg 
12.5 mg 
25 mg 

 
6 
2 
6 
6 

 
30 
10 
30 
30 

Living with family 
Yes 
No 

 
20 
0 

 
100 

0 

Total 20 100.00 

 

Table 1 shows the results from 20 elderly respondents. The respondents were 

predominantly aged 60–74 years (75%), female (75%), high school educated (50%), and mostly 

retired (80%), who had suffered from hypertension for more than two years and lived with their 

families (100%). 

 

Blood Pressure Before and After Acupuncture Treatment in Elderly Hypertensive Patients. 

This study involved 20 respondents with systolic and diastolic blood pressure 

measurements taken before (pretest) and after (posttest) the intervention. All data were valid with 

no missing data. 

 

Table 2. Blood pressure results before and after acupuncture treatment in elderly hypertensive 
patients 

Variable N Mean Std. Deviation Minimum Maximum 

Pretest systolic 20 133.27 16.587 111 175 

Posttest systolic 20 128.85 15.974 98 164 

Pretest diastolic 20 76.04 9.075 62 100 

Posttest diastolic 20 74.90 7.429 64 93 

Total 20 100.00    

 

Table 2 shows the decrease in both systolic and diastolic blood pressure after the 

intervention. 

 

Data Normality Test 

 

Table 3. Data normality test results using the Shapiro-Wilk test 

Variable Sig. (Shapiro-Wilk) Description     

Pretest systolic 0.005 Not Normal     

Posttest systolic 0.055 Normal 

Pretest diastolic 0.409 Normal 

Posttest diastolic 0.489 Normal 

 

Table 3 shows that the pretest systolic data are not normally distributed, whereas the other 

data are. Thus, the Wilcoxon test was used for the systolic data and the Paired Sample T-Test 

for the diastolic data. 
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The Effect of Blood Pressure Before and After Acupuncture on Older People with 

Hypertension 

 

Table 4. The effect of acupuncture therapy on the intervention group on systolic pressure in elderly 
hypertensive patients 

Variable n Mean Std. Deviation p-value   z-value 

Pretest systolic 20 133.27 16.587 0.011 -2.539 
Posttest systolic 20 128.85 15.974 

 

Table 4 shows a decrease in the mean systolic value of 4.42 mmHg, indicating an effect. 

Based on the statistical results using the Wilcoxon test, a p-value of 0.011 < 0.05 and a z-value 

of -2.539 indicate a significant difference between systolic blood pressure before and after the 

intervention. This indicates that the intervention was effective in lowering respondents' systolic 

blood pressure. 

 

Table 5. The effect of acupuncture therapy on the intervention group on diastolic pressure in elderly 
hypertensive patients 

Variable n Mean Std. Deviation p-value   z-value 

Pretest diastolic 20 76.04 9.075 0.240 1.212 
Posttest diastolic 20 74.90 7.429 

 

Table 5 shows that, descriptively, the mean diastolic value decreased by 1.14 mmHg. 

Based on the Paired Sample T-Test, the p-value (0.240) was> 0.05, and the t-value (1.212) was 

not significant, indicating that there was no significant difference in diastolic blood pressure 

before and after the intervention. In other words, the intervention has not shown a significant 

effect on diastolic blood pressure. 

 

DISCUSSION 

Blood Pressure of Older People Before Intervention 

Among the 20 elderly hypertensive respondents, the mean baseline systolic blood pressure 

was 133.27 mmHg (prehypertension range) and the mean diastolic pressure was 76.04 mmHg 

(normal range), both below the clinical hypertension threshold of ≥140/90 mmHg. This pattern 

aligns with age-related vascular changes, particularly arterial stiffening and autonomic 

imbalance, that commonly predispose older adults to isolated systolic hypertension (Miller & 

Arnold, 2022). Given that hypertension prevalence exceeds 60% in individuals over 60, this 

relatively moderate baseline values may reflect early-stage disease or effective prior 

management, potentially enhancing responsiveness to complementary interventions that 

modulate vascular tone (Taati et al., 2026).  

 

Blood Pressure in Older People After Intervention  

Following six electroacupuncture sessions over three weeks, mean systolic blood pressure 

decreased to 128.85 mmHg, while diastolic pressure remained stable within the normal range at 

74.90 mmHg. This differential response aligns with the physiological mechanism of acupuncture, 

which stimulates afferent nerves to modulate hypothalamic and brainstem activity, thereby 

reducing sympathetic tone, promoting vasodilation, and triggering the release of endorphins and 

serotonin (Zhou et al., 2024). Researchers attribute the pronounced systolic reduction to the 
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responsiveness of cardiac contractility and to significant arterial stiffness under neurovascular 

modulation. In contrast, diastolic pressure, governed by peripheral resistance, typically requires 

longer-term adaptation for significant change (Zhang et al., 2025). These findings are consistent 

with Wang et al. (2023), who reported that electroacupuncture significantly lowers blood pressure 

in elderly hypertensive patients through autonomic regulation and reduced plasma renin levels. 

 

Analysis of the Effect of Acupuncture Therapy on Blood Pressure in Older People with 

Hypertension 

Electroacupuncture intervention significantly reduced systolic blood pressure by 4.42 

mmHg (p = 0.011, z = −2.539), while the 1.14 mmHg reduction in diastolic pressure did not reach 

statistical significance (p = 0.240). This differential response reflects the pathophysiology of 

aging, as systolic pressure is more sensitive to changes in cardiac contractility and large-artery 

stiffness (Pierce et al., 2022). Consequently, systolic values respond more readily to 

neurovascular modulation, whereas diastolic pressure—governed by peripheral resistance and 

small-artery elasticity—typically requires longer-term adaptation for meaningful change (Herzog 

et al., 2025). 

The observed systolic reduction is physiologically plausible: electroacupuncture stimulates 

afferent nerves at specific acupoints (GV20, ExHN3, ExHN5, LI4, LI11, PC6, ST36, LR3, KI3), 

transmitting signals to cardiovascular regulatory centers in the brainstem and hypothalamus. This 

activation suppresses sympathetic premotor output via GABA, endorphins, and serotonin while 

enhancing parasympathetic tone, promoting peripheral vasodilation, and reducing systemic 

pressure (Liu et al., 2024). Additionally, electroacupuncture modulates the renin–angiotensin–

aldosterone system (RAAS) and increases nitric oxide bioavailability, further supporting 

vasorelaxation and blood pressure control (Sun et al., 2025). 

The acupoints selected in this study—LI11 (Quchi), ST36 (Zusanli), and GV20 (Baihui)—

reflect evidence-based practice, as these locations are frequently utilized in hypertension trials 

due to their high innervation density and proven efficacy in autonomic regulation. The intervention 

protocol, consisting of 30-minute sessions administered six times over three weeks, aligns with 

effective ranges reported in randomized controlled trials. Notably, adjunctive electroacupuncture 

combined with conventional antihypertensives has demonstrated superior systolic outcomes 

compared to pharmacotherapy alone (p < 0.05) (Wang et al., 2023). 

Beyond hemodynamic effects, participants reported improvements in comorbid symptoms 

such as knee pain, headaches, and paresthesia by sessions 4–6, suggesting that 

electroacupuncture offers multisystem benefits relevant to geriatric care (Peng et al., 2024). 

These findings support electroacupuncture as a safe, economical, and integrative non-

pharmacological intervention for managing hypertension and enhancing quality of life in older 

adults (Emara et al., 2025). Future studies with larger samples and longer follow-up are 

warranted to confirm durability and optimize dosing protocols. 

 

CONCLUSION 

Electroacupuncture therapy is effective in lowering systolic blood pressure in elderly 

hypertensive patients but has not yet shown a significant effect on diastolic blood pressure. 

These findings suggest that electroacupuncture stimulation is more responsive to the systolic 

component of vascular tone modulation and to the autonomic nervous system. This study 

strengthens the scientific evidence regarding the potential of electroacupuncture as a 

complementary therapy in controlling hypertension in older people in primary health care. Further 
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studies with controlled designs and larger samples are needed to confirm long-term effectiveness 

and evaluate its impact on diastolic blood pressure.  
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