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ABSTRACT 

Background 

Uncontrolled blood sugar levels in diabetes mellitus can cause vascular complications. The peripheral vascular 

disease causes a decrease in blood flow to the lower extremity which is characterized by a decrease in the ankle-

brachial index (ABI). 

Objectives 

This study aims to determine the effect of the combination of Allen exercise Buerger and SPA on the ankle-brachial 

index value in type II DM patients. 

Research methods 

This study used a quasi-experimental design with a non-equivalent pre-test post-test design with a control group 

with a sample of 38 diabetics with purposive sampling, divided into 2 treatment and control groups. Respondents in 

the treatment group were given intervention Buerger Allen exercise and SPA 6 times 2 times every week for 3 

weeks. ABI measurements were performed 4 times. 

Result 

Data from the measurement of ABI values are in the form of ratios. Tested statistically by the Friedman test with the 

Wilcoxon test. Based on statistical tests obtained p-value brachial ankle index 0,000 (p<0.05). This shows that there 

is a significant effect of statistically significant changes in the value of the ankle-brachial index after the intervention 

in the control group. Wilcoxon results for each comparison are less than 0.05 (p <0.05). It can be concluded that 

differences are found in all measurements. 

Conclusion 

There is an increase in the ABI after being given a combination of allen exercise and spa buerger action duration 2 

times per week for a period of 3 weeks. 
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INTRODUCTION 

Diabetes mellitus is now a national health 

problem which is increasing every year. Diabetes 

mellitus (DM) or diabetes is a disease caused by a 

lack of insulin production by beta cells or the body 

cannot actively use the insulin that has been 

produced by the pancreas [1-2]. Chronic 

complications of DM become an important and 

complex event process [3]. Nurses as health service 

providers have the responsibility for the prevention 

and early diagnosis of diabetes and its 

complications [4]. Long-term diabetes mellitus 

complications associated with vascular disease can 

be classified into microvascular diseases such as 

retinopathy, nephropathy, neuropathy and 

macrovascular diseases involving large blood 

vessels such as heart, brain, and peripheral blood 

vessels [5]. Type 2 diabetes mellitus is a type of 

diabetes mellitus that is not insulin-dependent and is 

caused by a decrease in insulin sensitivity (insulin 

resistance) and impaired insulin secretion [6]. The 

hyperglycemia will cause blood clots due to 

disruption of blood platelet function so that people 

with diabetes mellitus will be at risk of developing the 

peripheral arterial disease and often occur in the lower 

extremities ie the leg organs [7]. 

The impact of viscosity due to the accumulation 

of blood sugar causes blood viscosity so that blood 

flow is disrupted and can cause decreased perfusion 

to body tissues, especially in the leg area [1]. The 

atherosclerotic process in peripheral vascular 

disease causes a decrease in blood flow (perfusion) 

to the lower extremity which is characterized by a 

decrease in the ankle-brachial index (ABI). The 

atherosclerotic process in peripheral vascular 

disease causes a decrease in blood flow (perfusion) 

to the lower extremity which is characterized by a 

decrease in the ankle-brachial index (ABI). The 

simplest investigation is one indicator to see a 

decrease in perfusion of blood flow to the limbs or 

lower extremities and impaired peripheral 

circulation is the measurement of the Ankle 

Brachial Index (ABI) [1, 8, 9]. 

In people with diabetes mellitus, physical 

activity has an important role to control fasting 

blood sugar if done correctly and regularly [10, 

11]. Physical exercise is an effort to prevent 

peripheral arterial disease as a basic principle in 

preventing complications in patients with diabetes 

mellitus [11]. The exercise that can be done is 

Buerger Allen Exercise [12]. This exercise is an 

exercise system for lower limb arterial 

insufficiency with variations in active movement in 

the plantar area by applying gravity and regular 

movements at each stage [13]. Exercise this activity 

through active movements of the ankle to smooth 

the muscles of blood vessels and can stimulate the 

endothelium to release or release nitric oxide so 

that it will give a signal to the vascular smooth 

muscle for relaxation. Aruna and Thenmozhi 

(2015) said that the Buerger Allen exercise can 

help prevent peripheral arterial disease [14]. 

Other non-pharmacological nursing actions in 

the management of diabetes mellitus that is new at 

this time is with warm water therapy. Giving SPA 

is a therapy with a system of treatment or treatment 

of feet with water and foot massage that aims to 

improve peripheral blood circulation [15]. In 

addition, soaking in warm water will reduce 

inflammation and increase the body's ability to 

process sugar in conditions that are not excessive 

[16]. SPA is an act of soaking the feet using water 

with a temperature of 380C to 400C which can 

increase glutathione metabolism, cell antioxidants 

to prevent oxidative damage that results in 

increased blood flow to the arteries so that glucose 

metabolism is maintained or prevent 

hyperglycemia. 

The combined action of physical exercise 

Buerger Allen Exercise and SPA is an ideal and 

non-invasive and economical exercise in patients 

with diabetes mellitus to prevent chronic vascular 

complications, namely impaired blood vessel flow to 

the legs. The beneficial effect of this combination is 

that one can be done at home at a low cost and has a 

low-risk activity [17]. The combined foot care 

measures of the two interventions are carried out to 

increase and improve blood circulation in the leg area, 

as well as stimulate the use of glucose by the active 

muscles. Buerger Allen Exercise as one of the foot 

care measures and is expected to be one of the 

exercises in the implementation of independent 

nursing in patients [18]. 

The combination of Allen exercise Buerger and 

SPA can increase peripheral circulation and 

increase vasodilation which has an effect on 

increasing nitric oxide and inhibiting Aldose 

Reductase activity and increasing glutathione 

metabolism [18]. As mentioned, one of the vascular 

damage in patients with type 2 DM is the disruption 

of blood flow to the lower extremities or decreased 
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perfusion of blood flow to the lower extremity 

region which is characterized by a decrease in the 

value of the ankle brachial index (ABI) and 

disruption in glucose metabolism due to the effects 

of chronic hyperglycemi [17]. Various attempts 

were made to prevent and control the complications 

in the management of DM. Foot care is one of the 

factors that can affect the value of ABI. 

 

MATERIALS AND METHODS 

The data collection of this research was carried 

out by identifying respondents in the Outpatient 

Outpatient Clinic who were treated and re-

controlled at Dr. R. Goeteng Taroenadibrata 

Purbalingga. This research provides intervention to 

respondents conducted at the home of each 

respondent. The researcher made a schedule and a 

visit to the respondents in the research process for 3 

weeks with direct activities in each place of the 

respondent's house. Research design quasi 

experimental design with non equivalent pre test 

post test design with control group, 38 respondents 

in this study were selected by purposive sampling. 

The instruments used to measure the ankle brachial 

index (ABI) are 8 MHz Doppler Ultrasound and 

spygmomanometer and stethoscope, questionnaire 

sheets, SPO combination buerger allen exercise and 

SPA. The intervention group was given a 

combination of Buerger allen exercise and SPA 

duration of 38 minutes once a day 2 times per week 

for 3 weeks and oral antidiabetic as obtained by 

respondents. Whereas the control group only 

received oral antidiabetic as obtained by 

respondents. Before the intervention of both groups 

were observed, after the intervention both groups 

would be observed again. 

Measurements were made on the condition of 

the fasting respondents according to inclusion 

criteria. Measurement of ankle brachial index 

(ABI) was done 4 times, pre-test was done once in 

the first week and post 3 times for 3 weeks. Post 

test measurement is done every 1 week after being 

given an intervention 2 (two) times a week. 

Whereas the control group only took drugs and the 

measurements were in accordance with the 

intervention group. 

 

RESULTS AND DISCUSSION 

Analysis of the variables in this study was 

conducted univariate, bivariate. Univariate analysis 

is used to describe the results of research of each 

variable studied. Bivariate analysis was used to 

determine the relationship between the dependent 

variable and the independent variable namely the 

Friedman test, Anova and Friedman's advanced test 

namely Wilcoxon. Characteristics of respondents 

consisted of age, sex, duration of DM, physical 

activity undertaken, education, occupation, 

pharmacological therapy. 

Based on the results of the study Gender in the 

intervention group was mostly (57.90%) women 

(and most controls (63.20%) were women, based on 

physical activity the intervention group was mostly 

yes (68.40%) and the control group was mostly yes 

(68.40%), based on education in the intervention 

group was mostly (47.40%) high school and the 

control group was mostly (42.10%) high school, 

based on occupation the intervention group was 

mostly (52.60%) IRT and in the control group was 

mostly (47.40%) IRT, the average age of 

respondents in the group the intervention was 59.31 

with a standard deviation of 7165 while in the 

control group it was 53.84 with a standard 

deviation of 8,506, based on the length of suffering 

from DM the intervention group averaged 5.47 

years and the control group 5.89 years. 

 

Univariat Analysis 

Table 1: Average Ankle Brachial Index measurement results before and after the intervention in both groups 

Variable  Intervention    Control  

 Mean Elementary 
school 

Min Max Mean Elementary 
school 

Min Max 

ABI_Pre 0.8626 0.034 81 0.90 0.8605 0.035 0.80 0.92 

ABI_Post1 0.9332 0.042 87 1.07 0.9011 0.038 .81 0.96 

ABI_Post2 1,0105 0.062 0.93 1.10 0.9247 0.037 0.85 .97 

ABI_Post3 1,096 0.079 1,00 1.20 0.9521 0.414 0.88 1.04 

Difference in average 0.2342    0.0916    
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Based on table 2 the results of the study show 

that the average Ankle Brachial Index in the 

intervention group increased by 0.2342, while that 

in the control group increased by 0.0916. Changes 

in the average Ankle Brachial Index measurement 

from before the intervention to 3 times the 

measurements in both groups. 

 

Bivariate Analysis 

Table 2: Analysis of the average difference in the Ankle Brachial Index on each measurement of the two 

groups 

Variable Intervention group  Control group  

mean difference P * P ** mean difference P * P ** 

ABI_Post1 ABI_Pre -0,071 0,000 0,000 -0,041 0,000 0,000 

ABI_Post2 ABI_Pre -0,148  0,000 -0,064  0,000 

ABI_Post3 ABI_Pre -0,234  0,000 -0,092  0,000 

 

Based on the Friedman test above in the 

intervention group, the significance value obtained 

was 0,000 (p <0.05), which means that there were 

differences in the mean ABI values. Thus the 

conclusion can be drawn there is a significant 

effect of the combined action of Buerger Allen 

Exercise and SPA duration of 38 minutes per day 2 

times per week for a period of 3 weeks on 

increasing the ABI value. Wilcoxon results for each 

comparison are less than 0.05 (p <0.05). Thus it can 

be concluded that differences are obtained in all 

measurements. While the repeated ANOVA test in 

the control group, the significance value obtained 

was 0,000 (p <0.05). Thus it can be concluded that 

there are differences in the average value of ABI. 

The post hoc test results of the comparison of ABI 

pretest with the next three measurements with a 

significance value of less than 0.05 (p <0.05), that 

differences were found in all measurements. 

 

Table 3: Average description of Ankle Brachial Index before and after between intervention and control 

groups 

  Ankle Brachial Index  Intervention Group Control group  P velue 

 The mean Elementary school The mean Elementary 

school 

ABI Pre 0.863 0.034 0.861 0.035 .852 

ABI Post 3 1,097 0.079 .952 0.041 0,000 

∆ mean (difference) 0.234 0.065 0.091 0.037 0,000 

 

The table above shows the results of the 

difference between the pretest and posttest values 

between the intervention and control groups. 

Different test results for ABI Pretest value, p value: 

0.852 (p> 0.05) which means that there is no 

difference in the average ABI Pretest value 

between the intervention and control groups. The 

results of the 3rd ABI Postest test differ, the value 

of p: 0,000 (p <0.05) which means there is a 

difference in the average of the 3rd ABI Postest 

between the intervention and control groups. 

P-value in the intervention group showing an 

increase in Ankle Brachial Index of 0.234, while in 

the control group of 0.091 for 3 weeks of the study. 

This is also indicated by the difference (delta 

mean) between the intervention group and the 

control group showing a difference (p = 0,000). 

The results of this study indicate the number of 

female respondents more than men in both the 

control and intervention groups.Men and women 

have an equal risk for suffering from diabetes until 

early adulthood. But after the age of 30 years, 

women have a higher risk of developing diabetes 

than men, especially women who have been 

exposed to diabetes during pregnancy at high risk 

of developing type 2 diabetes mellitus in old age 

[19]. Based on the relevant theory that women who 

have entered menopause will experience a decrease 

in the hormone estrogen which affects the elasticity 

of blood vessels which can cause atherosclerosis 
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which will increase blood pressure. The effect of 

increased blood pressure will cause endothelial cell 

damage that can reduce peripheral circulation [15]. 

In the physical activity characteristic variable, 

most respondents conducted physical activity in 

both groups. Activities in cases of type 2 diabetes 

mellitus play a role in regulating blood glucose 

levels. Physical activity or exercise can improve 

blood circulation, improve insulin sensitivity, 

reduce body weight so that blood glucose levels 

can be maintained and controlled. 

The majority of respondents' education in the 

treatment and control group was high school. 

Researchers assume education is very influential on 

the occurrence of an illness because educated 

people will more easily obtain information so that 

knowledge about the disease they suffer is more 

adequate [20]. In this study, almost half of the 

respondents in the treatment and control group 

worked as housewives. Supriyadi (2017) revealed 

that respondents who act as housewives and work 

as entrepreneurs have an irregular eating schedule 

every day [1]. In Anani's research, there was a 

relationship between respondent's eating habits and 

the condition of the respondent's blood glucose 

[21]. 

Based on the results of the study showed that 

the average age of respondents in the intervention 

group was 59.31 years, while the average age of 

respondents in the control group was 53.84 years. 

Age is one of the factors that can affect peripheral 

blood circulation. Normally peripheral vascular 

disease is experienced in older people [6]. Based on 

the results of the study showed that the average 

duration of diabetes mellitus of the intervention 

group respondents was 5.47 years, while the 

average length of suffering from diabetes mellitus 

in the control group was 5.89 years. Based on the 

results of the study showed that the average duration 

of diabetes mellitus of the intervention group 

respondents was 5.47 years, while the average length 

of suffering from diabetes mellitus in the control 

group was 5.89 years. Suyanto's research states that 

hyperglycemia and the length of diabetes mellitus can 

affect changes in blood vessel walls and blood 

pressure [15]. Blood vessels consist of endothelial 

cells that line the inside of the lumen of all blood 

vessels and act as a link between blood circulation 

and vascular smooth muscle cells. 

The results showed a change after a 

combination of allle exercise and SPA buerger 

action, the difference in the average increase in the 

value of the Ankle Brachial Index in the treatment 

group and the control group that only received drug 

therapy with a statistically significant p value. In 

the treatment group the difference increased by 

0.234 and the control experienced an increase in 

the average value of the Ankle Brachial Index of 

0.0916 after measuring 3 times in 3 weeks. Some 

things that can affect the changes in the value of 

the Ankle Brachial Index include physical activity 

or sports carried out by respondents. 

Based on general data in this study regarding 

the duration of suffering from diabetes mellitus and 

the frequency of routine activities or sports in the 

treatment and control groups showed almost the 

same percentage. Atherosclerosis in diabetes 

mellitus is caused by disturbances in the form of 

accumulation of sorbitol in the vascular intima, 

hyperlipoproteinemia, and blood clotting 

abnormalities [22]. Research Sanchez et al states 

that activity or sport is an exercise or activity 

carried out by patients with diabetes mellitus to 

prevent injury and help improve blood circulation 

in the legs. Activities or sports activities can 

strengthen the small muscles of the foot and 

improve blood circulation and prevent the 

appearance of kelianan foot shape. 

The combination of allergen buerger exercise 

and Spa with warm foot soak techniques and 

massage as one of the foot care measures that are 

beneficial to improve blood circulation, relaxes leg 

muscles. Buerger allen exercise is proven to be able 

to increase the value of ankle brachial index in 

people with type 2 diabetes mellitus by combining 

muscle pump technique and gravity where changes 

in grativitation affect the distribution of fluids in 

the body by helping the blood vessels alternately to 

empty and fill the blood column, which can 

ultimately improve blood transportation through 

blood vessels [23]. 

The results of this study show the p value in the 

treatment group and the control group is 

statistically significant, this is likely due to 

respondents in the control group also doing 

physical activities such as walking in the morning 

and gymnastics activities in existing health centers 

and other activities in their health. Physical 

exercise and routine exercise in patients with DM 

will occur leg movements that result in tense leg 

muscles and pressing the veins will decrease, which 

helps blood circulation in the legs and improve 
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blood circulation [24]. Also in this study the 

average length of suffering from diabetes mellitus 

in the control group with the intervention group 

was not much different. 

Average value Ankle brachial index before the 

treatment period in the treatment group was 0.863 

and the control group 0.861 mg/dL. The results of 

the independent t-test treatment and control groups 

in table 3Based on the results of different pretest 

tests Ankle brachial in dexp values were obtained: 

0.852 (p> 0.05). This shows that there is no 

significant difference in pretest scores Ankle 

brachial index between the treatment group and the 

control group. The initial or equivalent pretest value 

in this study is important to know to ascertain the 

difference in improvement Ankle brachial index the 

treatment and control groups were not caused by 

differences Ankle brachial index since the beginning. 

Equivalent initial conditions between the two groups 

will support and reinforce the results of that 

improvement Ankle brachial index which occurs due 

to the intervention given. 

Analysis of mean differences Ankle brachial 

index before the intervention until the third 

measurement in the intervention and control group 

was carried out to determine the average difference 

Ankle brachial index before and after the treatment 

period in the treatment group and control group. 

The results of the study in the treatment group 

using Friedman's further test is Wilcoxon, further 

tests are used to measure the comparison of two 

variables. Wilcoxon results for each comparison are 

less than 0.05 (p <0.05). Thus it can be concluded 

that differences are obtained in all measurements. 

There are some that can affect the presence of 

ankle brachial index values in people with diabetes 

mellitus, namely smoking, a history of 

hypertension and not maintaining their diet to foods 

that are sweet and fatty. One step in handling to 

minimize complications of type 2 diabetes mellitus 

can be done by controlling the four main pillars in 

the form of education, food planning, physical 

exercise / physical activity and pharmacological 

interventions (Suyono, 2009). 

Test repeated ANOVA in the control group, the 

significance value obtained was 0,000 (p<0.05). 

Thus it can be concluded that there are at least two 

different measurements. The post hoc test results of 

the comparison of ABI pretest with the next three 

measurements were significantly less than 0.05 (p 

<0.05). Thus it can be concluded that there are 

differences in initial values (ABI pretest) each with 

the first, second, and third measurements. The 

control group also experienced changes in ABI 

values at the start of measurement with a third 

measurement. The increase in the value of ABI is 

influenced by daily physical activity or exercise. 

Most respondents did the physical activity in the 

control group, which were 13 respondents 

(68.40%). 

Based on the comparison test mean ankle-

brachial index between the intervention and control 

groups, the intervention group showed an increase 

in the Ankle-brachial index of 0.234, while in the 

control group of 0.091 for 3 weeks of the study. 

This was also shown by the difference (delta mean) 

between the intervention groups and the control 

group showing differences (p=0,000). 

Administration of a combination of allergy exercise 

Buerger and SPA in the treatment group obtained a 

mean difference of greater mean can increase the 

value of the ankle-brachial index that is 0.234 while 

compared with the control group of 0.091 for 3 

weeks. Judging from each measurement every week 3 

times for 3 weeks also showed the average value of 

the brachial-ankle index of the intervention group was 

higher than the control group, statistically different 

levels of ABI increase. This shows from this 

research is that by providing a combination of 

Allen exercise Buerger and SPA that is routinely 

done, peripheral blood circulation will be better, so as 

to prevent complications from diabetes mellitus. 

Lower extremity joint movement exercises can 

increase the value of the ankle-brachial index if done 

regularly and continuously. 

Chang (2016) concluded that the Buerger Allen 

exercise is an ideal and non-invasive activity 

exercise for diabetics with peripheral arterial 

disease. Buerger Allen exercise can improve 

peripheral circulation in the feet of diabetics. In 

addition, the Buerger Allen exercise is considered 

as an exercise activity that is cheap and easy to 

learn and has a very low risk for people with 

diabetes mellitus. Another nursing action in the 

management of diabetes mellitus is a diabetes foot 

SPA. Giving SPA is a therapy with a system of 

treatment or treatment of feet with warm water and 

foot massage that aims to improve peripheral blood 

circulation [25]. 

This research by combining the Allen exercise 

Buerger and SPA can be a nurse's action as an 

effort to prevent and rehabilitate type 2 DM 
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patients who are at risk of suffering from lower 

limb peripheral vascularity disorders. The same 

research states that by soaking warm water can 

reduce the occurrence of atherosclerosis. Relevant 

research also explains that soaking warm water 

throughout the body can increase serum 

adiponectin and leptin in healthy people. The 

provision of a SPA can increase serum leptin and 

adiponectin levels in osteoarthritis. Adiponectin 

and leptin are adipoxit-derivate hormones that play 

an important role between obesity and 

inflammatory disorders. Adiponectin reduces both 

the production and activity of inflammatory 

cytokines and helps protect against obesity. 

 

CONCLUSIONS 

There was a significant effect on the increase in 

an ankle-brachial index (ABI) after being given a 

combination of Buerger Allen Exercise and SPA 

duration of 38 minutes per day 2 times per week for 

a period of 3 weeks. Evidenced by the comparison 

mean) ankle-brachial index between the 

intervention and control groups, in the intervention 

group showed an increase in the Ankle-brachial 

index of 0.234, while in the control group of 0.091 

for 3 weeks of the study. This proves that the 

combined action of Buerger Allen Exercise and 

SPA duration of 38 minutes per day 2 times per 

week over a period of 3 weeks has more effect on 

increasing the value of the Ankle-brachial index 

(ABI) 

Nurses are expected to be able to apply the 

results of this study as one of the independent 

nursing interventions in handling and preventing 

complications of type II DM patients, to increase 

the Ankle-brachial index. The results of this study 

can be done in the application of nursing care in 

cases of DM in a preventive effort to risk factors 

for further complications through foot care. 

Respondents or patients are expected to be able 

to apply the action of allergen Allen exercises dam 

SPA in daily life, with the hope that blood sugar is 

maintained or decreased and the value of the ankle-

brachial index can increase, so that complications 

of type 2 diabetes mellitus such as ulcers, gangrene 

can be prevented. 
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