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Introduction  

 
Diabetes Mellitus (DM) is classified as a Non-

Communicable Disease (NCD) with a prevalence that 

continues to increase each year, both globally and 

nationally (Wijayanti, 2022). DM ranks eighth among 

NCDs as the leading cause of death globally (World 

Health Organisation, 2021). DM is a metabolic disorder 

characterised by elevated blood glucose levels caused by 

insufficient insulin production by the pancreas or the 

body's inability to use insulin effectively (International 

Diabetes Federation, 2021). The International Diabetes 

Federation (IDF) reported in 2021 that the global 

prevalence of DM reached 537 million people (7.27%) 

out of a total population of 7.8 billion. The incidence of 

DM is projected to rise to 643 million (11%) by 2030 and 

to 783 million (12%) by 2045. Indonesia is the only 

Southeast Asian country included in the list of countries 
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Abstract 
 

Background: Diabetes Mellitus (DM) is a chronic metabolic disease characterised by elevated blood glucose 

levels and is currently on the rise in prevalence, both globally and nationally. The management of DM is not 

only pharmacological but also includes non-pharmacological therapies such as physical exercise and 

complementary treatments. Buerger Allen Exercise and acupressure are known to lower blood glucose levels 

by improving blood circulation and increasing insulin sensitivity. Aims: To determine the effect of the 

combination of Buerger Allen Exercise and acupressure on blood glucose levels in patients with type 2 DM at 

a primary healthcare facility in Tasikmalaya City. Methods: This study used a quasi-experimental design with 

a one-group pretest-posttest approach. A total of 30 respondents were selected using purposive sampling. Blood 

glucose levels were measured before and after the intervention. Data were analysed using the Friedman test. 

Results:  There was a significant decrease in blood sugar levels before and after the combination intervention 

of Buerger Allen Exercise and acupressure; the average blood sugar level of pretest 1 was 254.00 mg/dL and 

pretest 2 was 263.50 mg/dL decreasing to 222.00 mg/dL with a significant value of Chi-Square Calculation > 

Chi Square Table value (42.467 > 5.991) and p-value (0.000 < 0.05). Conclusion: The combination of Buerger 

Allen Exercise and acupressure has a significant effect in reducing blood sugar levels in patients with type 2 

DM at a primary healthcare facility in Tasikmalaya City. 
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with the highest number of DM cases globally, 

underscoring its significant contribution to global 

prevalence (Riset Kesehatan Dasar, 2018). Based on the 

2018 Basic Health Research (Riskesdas), DM ranks third 

as the leading cause of death after stroke and heart disease 

in the NCD category. This is further supported by the fact 

that 8.5%, or approximately 24.4 million individuals of 

the national population in Indonesia, are living with DM. 

West Java, one of the most populous provinces in 

Indonesia, has also experienced an increase in the number 

of people with Diabetes Mellitus (DM). The prevalence 

rose from 1.3% to 1.7% in 2018 (Riskesdas, 2018). 

Tasikmalaya is one of the cities contributing to this 

number in West Java. According to preliminary data from 

the Tasikmalaya City Health Office on January 16, 2025, 

the number of DM cases among adults aged 15 and above 

in Tasikmalaya City reached 13,691 by the end of 2024, 

with prevalence continuing to rise each year. Of the 22 

primary healthcare facilities in Tasikmalaya City, 

Bungursari ranked first with the highest number of DM 

patients, totalling 521 individuals in 2024. (Tasikmalaya 

City Health Office, 2024). 

The high prevalence of DM in the community can 

be attributed to various factors, including a lack of 

effective modalities or management efforts to control 

blood glucose levels, particularly at the community level. 

Many individuals with DM remain heavily dependent on 

pharmacological therapy, while non-pharmacological 

approaches that offer long-term benefits are often 

overlooked. Numerous studies have shown that non-

pharmacological therapies, such as physical activity and 

complementary treatments, have significant potential to 

lower blood glucose levels. For example, exercises such as 

foot exercises, Range of Motion (ROM), and Buerger 

Allen Exercise (BAE) have been proven to improve insulin 

sensitivity and help regulate blood glucose levels 

(Mataputun et al., 2020). In addition, traditional 

therapies such as hypnotherapy, acupuncture, and 

acupressure are recognised for their ability to significantly 

reduce blood glucose levels in patients with DM (Jumari 

et al., 2019). Integrating non-pharmacological therapies 

into community-based approaches is a crucial strategy in 

addressing the challenges of DM management holistically 

and sustainably (Hasibuan, 2021). However, existing 

studies have primarily focused on single interventions 

(Isnayati et al., 2025). This study introduces a novel 

approach by combining the Buerger Allen Exercise and 

acupressure, which has not been previously explored, to 

achieve a more optimal reduction in blood glucose levels 

in patients with type 2 DM. 

The Buerger Allen Exercise is a non-

pharmacological physical activity that effectively lowers 

blood glucose levels in patients with type 2 DM. This 

exercise utilises gravity to improve blood flow to the lower 

extremities and can be performed independently without 

special equipment (Ahmad et al., 2022). It also stimulates 

nitric oxide (NO) release from the endothelium, thereby 

supporting insulin production and enhancing glucose 

metabolism (Isnayati et al., 2025). According to Ibrahim 

(2021), Buerger Allen Exercise has been proven to be 

more effective than Range of Motion in reducing blood 

glucose levels. 

Another therapy that can help lower blood glucose 

levels is acupressure. Acupressure is a technique that 

applies pressure to specific points on the body, which can 

stimulate the endocrine system and enhance insulin 

sensitivity. This technique is effective at lowering blood 

glucose levels in patients with type 2 DM (Herlina et al., 

2023). Jamaluddin and Prasetyo (2019) stated that 

acupressure works by activating the enzyme glucose-6-

phosphate and improving the body's metabolic function. 

Furthermore, acupressure is considered a safe, low-cost, 

and easily practised complementary therapy that can be 

performed independently by patients (Masithoh et al., 

2016). 

Interviews with the person in charge of the NCD 

program at a primary healthcare facility in Tasikmalaya 

City revealed that Buerger Allen Exercise and acupressure 

therapies have never been implemented, despite the 

routine conduct of Prolanis activities and DM Education. 

Preliminary studies also showed that DM patients have 

low knowledge regarding these interventions and tend to 

be physically inactive. Accordingly, this study aims to 

determine the effect of combining Buerger Allen Exercise 

and acupressure on blood glucose levels among patients 

with type 2 Diabetes Mellitus. 

 

Methods 

 
This study used a quantitative, quasi-experimental, 

one-group pretest-posttest design. A total of 30 

respondents were selected using purposive sampling based 

on the following inclusion criteria: 1) Willing to 

participate in the study and signed the informed consent, 

2) Had random blood glucose levels ≥ 200 mg/dL, 3) Had 

no allergy to olive oil, 4) Did not have diabetic ulcers, and 

5) Did not have acute disease complications. The 

exclusion criteria were patients experiencing dyspnea or 

shortness of breath and chest pain, as well as those with 

depression or anxiety. 

This study was conducted at a primary healthcare 

facility in Tasikmalaya City. Blood glucose levels were 

measured using a calibrated EasyTouch glucometer to 

ensure accuracy. Pretest blood glucose measurements were 

taken twice to assess the trend before the intervention. 

Posttest measurements were taken after the patients 

completed the 7-day intervention. The Buerger Allen 
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Exercise was performed twice daily, in the morning and 

afternoon, while acupressure was performed once daily, 

15 minutes after the morning Buerger Allen Exercise 

session.  

Data processing included editing, coding, entry, 

and tabulation. Statistical analysis was performed using 

IBM SPSS Statistics version 25. Since the data were not 

normally distributed, the Friedman test was applied, 

followed by post-hoc analysis using the Wilcoxon signed-

rank test. This study adhered to the ethical principles of 

research and was approved by the Health Research Ethics 

Committee of the Tasikmalaya Health Polytechnic, with 

approval number No. 

DP.04.03/F.XVIII.20/KEPK/37/2025.  

The research framework of this study consists of an 

independent variable, namely the combination of Buerger 

Allen Exercise and acupressure, and a dependent variable, 

namely blood glucose levels. Potential confounding 

variables include age, gender, highest level of education, 

duration of diabetes mellitus and comorbidities. 

 

Results 

 

Table 1. Demographic and Clinical Characteristics 

of Respondents (n=30) 

Characteristics 
Frequency 

(f) 

Percentage 

(%) 

Age 

Age 26-35 years 0 0 

Age 36-45 years 3 10.0 

Age 46-55 years 9 30.0 

Age 56-65 years 14 46.7 

Age >65 years 4 13.3 

Gender 

Male 4 13.3 

Female 26 86.7 

Last Education Level 

Elementary 

School/Equivalent 

22 73.3 

Junior High 

School/Equivalent 

1 3.3 

Senior High 

School/Equivalent 

5 16.7 

College/University 2 6.7 

Duration of Having Diabetes Mellitus 

≤5 years 28 93.3 

>5 years 2 6.7 

Comorbidities 

Present 17 56.7 

Absent 13 43.3 

Table 1 above presents the demographic and 

clinical characteristics of respondents by age, with the 

majority in the 56–65 age group, totalling 14 respondents 

(46.7%). Most respondents were female, totalling 26 

individuals (86.7%). The majority of respondents had an 

elementary school or equivalent educational background, 

with 22 respondents (73.3%). Most had been diagnosed 

with Diabetes for less than 5 years, totalling 28 individuals 

(93.3%), and more than half of the respondents had 

comorbid conditions, specifically hypertension, with 17 

respondents (56.7%). 

 

Table 2. Overview of the Average Blood Glucose Levels 

Before and After the Combination Intervention of 

Buerger Allen Exercise and Acupressure (n=30) 

Blood Glucose Level 

Variable 
Median Min Max 

Pretest 1 254.00 201 494 

Pretest 2 263.50 186 496 

Posttest 222.00 164 355 

 
Table 2 above shows the average blood glucose 

levels of 30 respondents before and after being given the 

combined intervention of Buerger Allen Exercise and 

acupressure. The pretest was conducted twice to observe 

trends in blood glucose levels prior to the intervention. 

The results showed that the average for Pretest 1 was 

254.00 mg/dL. The average for Pretest 2 was 263.50 

mg/dL. Meanwhile, the average blood glucose level after 

the intervention decreased to 222.00 mg/dL. 

The normality test was conducted using the 

Shapiro-Wilk test. The results for blood glucose 

measurements in pretest 1, pretest 2, and posttest (p > 

0.05) indicate that the data were not normally distributed. 

Thus, statistical analysis was performed using the 

Friedman test. 

 

Table 3. Friedman Test Results (n=30) 

Chi-square df Asymp. Sig 

42.467 2 0.000 

 

Based on the statistical output in Table 3 above, the 

calculated Chi-Square value (42.467) is greater than the 

Chi-Square table value (5.991). The p-value is 0.000 (< 

0.05), which means that the alternative hypothesis (Ha) is 

accepted and the null hypothesis (Ho) is rejected. This 

indicates a difference in blood glucose levels among DM 

patients between the pretest and posttest. It can be 

concluded that the combination of Buerger Allen Exercise 

and Acupressure has a significant effect in reducing blood 

glucose levels in patients with type 2 DM at a primary 

healthcare facility in Tasikmalaya City. 

To determine whether the data were significantly 

different, a post-hoc analysis was conducted using the 

Wilcoxon signed-rank test between measurement times to 

determine where the differences occurred. 
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Figure 1. Post-Hoc Wilcoxon Test Results 

Based on the statistical test output in Figure 1, the 

comparison between Pretest 2 and Pretest 1 shows that 

the number of positive ranks exceeds the number of 

negative ranks, indicating a tendency toward higher blood 

glucose levels in some respondents before the 

intervention. However, the range of changes among 

respondents remains quite wide, reflecting individual 

variability in blood glucose levels during the initial 

measurement phase. 

In the comparisons between Posttest and Pretest 2 

as well as Posttest and Pretest 1, the graph is dominated 

by negative ranks, indicating that nearly all respondents 

experienced a decrease in blood glucose levels after the 

intervention. Although several extreme values are visible 

on the graph, the overall pattern reinforces the finding 

that the intervention had a consistent effect in reducing 

blood glucose levels, despite differences in the magnitude 

of reduction among individuals. 

 

Table 4. Wilcoxon Statistical Test on the Effect of the 

Combination of Buerger Allen Exercise and Acupressure 

on Blood Glucose Levels in Patients with Type 2 Diabetes 

Mellitus (n=30) 

 Pretest 2– 

Pretest 1 

Posttest– 

Pretest 2 

Posttest– 

Pretest 1 

Asymp. Sig.  

(2-tailed) 
0.959 0.000 0.000 

 

Based on the statistical test output in Table 4, the 

results showed significant differences between Pretest 2 

and Posttest (p-value = 0.000 < 0.0167) and between 

Pretest 1 and Posttest (p = 0.000 < 0.0167). This indicates 

that the patient's blood glucose levels decreased 

significantly after the intervention. Thus, after applying 

the Bonferroni correction (α = 0.05/3 comparisons = 

0.0167), it can be concluded that the combined 

intervention of Buerger Allen Exercise and acupressure 

significantly reduced blood glucose levels in patients with 

type 2 DM in the working area of Puskesmas T. 

 

Discussion 

 

This study aimed to examine the effect of a 

combination of Buerger Allen Exercise and acupressure 

on blood glucose levels in patients with type 2 diabetes 

mellitus. The findings demonstrate that this combined 

non-pharmacological intervention improved blood 

glucose control, as evidenced by a significant reduction in 

average random blood glucose levels. The decrease 

observed between pretest and posttest measurements 

indicates that integrating physical exercise with 

complementary therapy can enhance glucose metabolism 

and insulin sensitivity. These results support the rationale 

presented in the introduction, emphasising the potential 

of simple, cost-effective, and independently performed 

interventions as part of community-based diabetes 

management strategies. 

The majority of respondents were aged between 56 

and 65 years (46.7%), supporting the view that older age 

is a major risk factor for the onset of type 2 diabetes 

mellitus (DM). As individuals age, pancreatic beta-cell 

function and mitochondrial activity in muscles decline by 

up to 35%, and muscle fat content increases by 30%, 

contributing to insulin resistance and impaired insulin 

secretion (Mataputun et al., 2020). This explains the 

elderly's vulnerability to metabolic disorders such as DM 

(Budiman et al., 2023). This finding is supported by 

Herlina et al. (2023), who stated that individuals over 45 

years old are at high risk of developing DM. Arania et al. 

(2021) also noted that the prevalence of DM in the adult 

population can reach up to 87%. Furthermore, Gunawan 

and Rahmawati (2021) found that individuals aged 45 

and older are 18 times more likely to develop type 2 DM 

(OR = 18.143). Older age, especially over 45 years, has 

been proven to be a significant risk factor and should be 

a key focus in type 2 DM prevention efforts. 

Gender is also an important risk factor in the 

incidence of type 2 DM. Women are at higher risk due to 

higher body mass index (BMI), uneven fat distribution, 

and decreased estrogen levels during menopause, which 

affect glucose balance (Mataputun et al., 2020). This study 

shows that the majority of respondents were women 

(86.7%). This finding aligns with Mataputun et al. (2020), 

who reported that 77.6% of patients with DM were 

female. Nurjannah (2022) also noted that women have a 

higher body fat percentage (20–25%) than men (15–
20%), and this greater fat accumulation contributes to 

elevated blood lipid levels and insulin resistance. Another 

study by Arania et al. (2021) stated that the risk of DM in 

women could be 3–7 times greater. This highlights the 

importance of paying special attention to women, 

especially postmenopausal women, in efforts to prevent 

type 2 DM. 
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Education plays a crucial role in determining an 

individual's understanding of health, including the 

prevention and management of type 2 DM. The results of 

this study indicate that the majority of respondents had 

completed only elementary school, with 22 respondents 

(61.9%). According to Hasibuan (2021), low Education 

levels can limit access to health information. The 

Indonesian Ministry of Health (2018) also reported that 

most DM patients have low educational attainment. 

Arania et al. (2021) supported this finding by showing 

that most DM sufferers come from the low-education 

group. Marbun et al. (2021) added that Education 

influences the effectiveness of Diabetes Self-Management 

Education (DSME), which is essential for patients to 

manage DM independently. Nurjannah (2022) stated that 

DSME includes self-care such as diet, physical activity, 

medication intake, blood glucose control, and foot care. 

This finding shows that low Education is an important 

risk factor in the incidence of type 2 DM. 

Duration of Diabetes is an important factor in the 

risk of complications. This study showed that the majority 

of respondents (93.3%) had been living with DM for less 

than 5 years. Hariani et al. (2020) stated that the duration 

of DM influences the potential for complications due to 

long-term hyperglycemia. Nurjannah (2022) explained 

that chronic hyperglycemia can damage blood vessels and 

organs. Melinda et al. (2022) added that complications 

can occur even before five years if blood sugar levels are 

not well-controlled. This contrasts with research by 

Purwandari et al. (2022), which showed that 

complications typically arise after 5–10 years. Hariani et 

al. (2020) also found that complications increase in 

patients with a duration of ≥10 years. Although most 
respondents in this study had DM for less than 5 years, 

the risk persists if blood glucose levels are not well 

controlled. Based on these findings, early intervention 

through Education, monitoring, and appropriate disease 

management is crucial, especially for newly diagnosed 

patients, to prevent long-term complications. 

Comorbid conditions, particularly hypertension, 

are common among individuals with diabetes mellitus 

(DM) and can worsen clinical outcomes. In this study, 

more than half of the respondents (56.7%) had 

hypertension as a comorbid condition. This high 

prevalence indicates a strong link between DM and 

hypertension, given that both share similar 

pathophysiological pathways, such as insulin resistance, 

oxidative stress, and endothelial dysfunction. Chronic 

hyperglycemia in DM causes damage to blood vessel walls, 

while hypertension exacerbates this through increased 

blood pressure and stimulation of angiotensin II, which 

triggers oxidative stress. Mataputun et al. (2020) stated 

that individuals with a history of hypertension have a 

fivefold higher risk of developing type 2 DM than those 

without hypertension. Additionally, uncontrolled 

hypertension can increase the incidence of atherosclerosis 

in large blood vessels by 2–3 times. These findings 

underscore the importance of a holistic approach to DM 

management that not only focuses on blood glucose levels 

but also accounts for comorbidities such as hypertension 

to prevent more severe macrovascular complications. 

In efforts to control DM, non-pharmacological 

approaches are increasingly being implemented because 

they are considered easier, lower-risk, and can be done 

independently. The intervention used in this study was a 

combination of Buerger Allen Exercise and acupressure. 

To assess its effectiveness, random blood glucose levels 

were measured twice before the intervention and once 

after seven days of intervention. The results showed a 

decrease in the average blood glucose level from 254.00 

mg/dL (pretest 1) and 263.50 mg/dL (pretest 2) to 222.00 

mg/dL (posttest), indicating a positive effect of the 

intervention. 

Buerger Allen Exercise was performed twice daily, 

in the morning and evening. This exercise involves 

specific ankle movements to improve blood flow to the 

lower extremities. It helps enhance glucose utilisation by 

muscles. Ibrahim (2021) noted that this exercise facilitates 

circulation and boosts glucose metabolism. 

Physiologically, Buerger Allen Exercise stimulates 

contraction and relaxation of lower leg muscles, which 

can increase insulin sensitivity. The exercise promotes the 

release of nitric oxide (NO), which acts as a vasodilator 

and improves peripheral blood flow. Increased blood flow 

facilitates glucose uptake by muscles through activation of 

the PI3Kinase pathway, which stimulates GLUT4 

translocation to the muscle cell membrane, thereby 

enabling more efficient glucose utilisation (Rahmi & 

Rasyid, 2023).  

Meanwhile, acupressure was performed once daily 

in the morning, about 15 minutes after the Buerger Allen 

Exercise. It involved applying pressure to the points BL-

20, BL-23, ST-36, SP-6, KI-3, LR-3, and LI-4 (Ministry of 

Health, 2014, as cited in Gani, 2023). These points 

function to stimulate the pancreas and enhance insulin 

production. This aligns with the study by Masithoh et al. 

(2016), which reported that stimulation of points SP-6 

and ST-36 helps activate metabolic enzymes and balance 

the body's energy. Acupressure stimulates specific points 

in the body, which can activate sensory nerves and 

enhance hypothalamic activity. This stimulation triggers 

the release of serotonin, which improves blood flow and 

supports glucose metabolism. Additionally, acupressure 

contributes to increased insulin production in the 

pancreas, increased insulin receptors and faster glucose 

utilisation by body cells (Herlina et al., 2023). 

In conclusion, the combination of Buerger Allen 

Exercise and acupressure was shown to reduce blood 
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glucose levels significantly. This intervention may serve as 

an easily applicable non-pharmacological alternative 

therapy to aid in DM management. These results further 

strengthen the previous evidence that light physical 

exercise and stimulation of specific body points can 

positively affect glucose metabolism. 

 

Conclusion 

 
The majority of respondents were aged between 56 

and 65 years, most were female, had an elementary school 

Education background, had been diagnosed with 

Diabetes mellitus for less than 5 years, and most had a 

comorbid condition, namely hypertension. The average 

blood glucose level before the combined intervention of 

Buerger Allen Exercise and acupressure was 254.00 

mg/dL for pretest 1 and 263.50 mg/dL for pretest 2. The 

average blood glucose level after the combined 

intervention of Buerger Allen Exercise and acupressure 

decreased to 222.00 mg/dL. 

There was a difference in the average blood glucose 

level before and after the combined intervention of the 

Buerger Allen Exercise and acupressure. It can be 

concluded that the combined intervention had a 

significant effect in reducing blood glucose levels among 

patients with type 2 diabetes mellitus at a primary 

healthcare facility in Tasikmalaya City. 
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