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 6.1 Introduction: 

“To enjoy the glow of good health, you must exercise “ 

 

 - gene Tunney 

Healthy life is the valuable gift of an individual, if а person is healthy enough, he is the 

richest person in his own world. “Healthy living" to most people means both physical and 

mental health are in balance or functioning well together in a person. In many instances, 

physical and mental health are closely linked, so that a change (good or bad) in one 

directly affects the other physical activity and exercise is a major contributor to a healthy 

lifestyle; people are made to use their bodies, and disuse leads to unhealthy living. 

Unhealthy living may manifest itself in obesity, weakness, lack of endurance, and overall 

poor health that may foster disease development. Physical inactivity and lack of exercise 

are associated with type II diabetes mellitus (also known as maturity or adult onset, non-

insulin-dependent diabetes (Mohammed e., 2013).
1 

 

Diabetes is the most common metabolic disorder affecting populations in all geographical 

regions of the world. The prevalence of diabetes is influenced by genetic, ethnic, and 

socioeconomic factors. The world health organization (who) has projected that the 

prevalence of diabetes is increasing in epidemic proportions especially in developing 

countries. India has the highest number of people with diabetes in the world. 

 

Type 2 diabetes mellitus can be easy to ignore, especially in the early stages. But type 2 

diabetes mellitus affects many major organs including heart, blood vessels, nerves eyes 

and kidneys. Control the blood sugar levels can help to prevent these complications. 

although long term complications of diabetes develop gradually, client can eventually be 

disabling or even life threatening. Some of the potential complications of diabetes includes 

heart and blood vessel disease, nerve damage neuronopathy) eye damage(retinopathy), 

kidney damage(nephropathy), foot damage, hearing impairment, lower extremity 

amputation and Alzheimer’s disease. (Lewis.,2008). 

 

Exercise is physical activity that is planned structured and repetitive for the purpose 

conditioning any part of the body. Exercise is used to improve health, maintain fitness and 



3 
 

is important as a means of physical rehabilitation. Exercise is the fundamental principle for 

preventing the peripheral vascular disease among diabetes patients. One of the exercises is 

Buerger Allen exercise, is an active postural exercise of the feet and legs for preventing 

peripheral vascular disease and promoting collateral circulation in lower extremities. 

(Edward et al,2009). 

 

       Buerger exercises is a system of exercises for arterial insufficiency of lower limbs, 

consisting of legs elevation, followed by dependency of the legs, and finally horizontal 

position of legs for rest. Published in 1924 by Leo Buerger (1879-1943), New York 

physician. Burgers exercises augmented by active exercises of the feet. These exercises 

consist in flexion, extension, and circumduction of the ankles and are done during the 

phase of dependency of the legs, as suggested in 1931 by Arthur w. Allen (1887-1958). 

 

The mechanism of burger’s exercises uses gravitational changes in positions that are 

applied to the smooth musculature of vessels and to the vascular gravity helps alternately 

to empty and fill blood columns, which can eventually increase transportation blood. It has 

been considered as a strategy for improving lower extremity perfusion. however, lack of 

evidenced- based studies to support. It was increasing the rate of blood flow, clear away 

stagnant blood and help establish collateral circulation to the ischemic are. It can prevent 

and treat diabetic foot problems, shortened any period of hospitalization, and delayed 

morbidity. Furthermore, the beneficial effects of buerger’sexercises in patients with 

diabetic foot problems. These effects are due to improving neuropathy, infection, pain, and 

arteriosclerosis with or without gangrene. Buerger’sexercises are seen as a conservative 

treatment of the peripheral vascular disease, low cost and low risk physical activity that 

most diabetes patients could undertake at home. therefore, the objective of this study was 

to systematically review the evidence for the effectiveness of burger’s exercise on the 

peripheral circulation or diabetic foot ulceration. (Allen, a.w 1999). 

 

Nurses play very important role in improving lower extremity perfusion among 

Type 2 diabetes mellitus patients. Buerger Allen exercise is easy to perform without any 

Risk and without any expenses, the obvious substantiation that Buerger Allen exercise 
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Improves the lower extremity perfusion. 

 

6.2 need for the study: 

Diabetes mellitus, known commonly as diabetes, is a disease that occurs when the 

pancreas does not produce enough insulin, or when the body cannot effectively use the 

insulin, it produces. Individuals with diabetes mellitus have a two to fourfold increase in 

the rate of peripheral arterial disease. People with long standing diabetes mellitus develop 

complication of peripheral arterial disease. Peripheral arterial disease leads to grave 

complication like gangrene in the lower limbs. 

 

The most common symptom is muscle pain in the lower limbs on exercise. In diabetes, 

pain perception may be blunted by the presence of peripheral neuropathy. therefore, a patient with 

diabetes and peripheral arterial disease is more likely to present with an ischemic ulcer or 

gangrene than a patient without diabetes. The use of ankle brachial-pressure index in the clinic 

and bedside provides a measure of blood flow to the ankle. This could help early detection, initiate 

early therapy and may thus reduce the risk of critical limb ischemia and limb loss. Buerger Allen 

exercise is one of the interventions to stimulate the development of collateral circulation in the 

legs. 

 

Globally, it is estimated 463 million adults are living with diabetes mellitus, according to 2016 data 

from the world health organization (who). Diabetes prevalence is increasing rapidly. The number 

is projected to almost double by 2030. Type 2 diabetes makes up about 85-90% of all cases. 

Increases in the overall diabetes prevalence rates largely reflect an increase in risk factors for type 

2, notably greater longevity and being overweight or obese. 

 

India had more diabetics than any other country in the world, according to the international 

diabetes foundation, although the country has now been surpassed in the top spot by China. 

Diabetes currently affects more than 62 million Indians, which is more than 7.1% of the adult 

population. The average age on onset is 42.5 years. Nearly 1 million Indians die due to diabetes 

every year. India is one of the 6 countries of the international diabetic federation - south east Asia 

region. 425 million people have diabetes in the world and 82 million people in the south east Asia 
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region; by 2045 this will rise to 151 million. There were over 72 million cases of diabetes in India 

in 2017. 

 

One out of 10 people in Karnataka is diabetic, and every two persons in a group of 25 are in 

the pre-diabetic stage. These statistics from phase 1 of the Indian council of medical research's 

India. 

 

In 2015 about 155 million people had peripheral arterial disease worldwide. In the 

developed world it affects about 5.3% of 45 to 50 years old and 18.6% of 85- to 90-yearolds.in the 

developing world it affects 4.6% of people between the ages of 45 to 50 and15% of people 

between the ages of 85 to 90. In the developed world peripheral arterial disease is equally 

common among men and women while in the developing world women are more commonly 

affected. In 2015 peripheral arterial disease resulted in about52,500 deaths up from 16,000 deaths 

in 1990. 

 

According to the international diabetes federation south east Asia (idf sea), there are 69.1 

million diabetes cases in India in 2015 and the prevalence of diabetes in adults 20–79 years 

was8.70%. Diabetes increases the risk of lower extremity amputations because of the lack of 

diabetic management and care that lead to infected, nonhealing foot ulcers. Among all other 

complications, peripheral neuropathy is a well‑known microvascular complication attribute to 

chronic hyperglycemia which leads to sensory loss and damage‑causing lower extremity 

amputations.  

In India, there is a deficit in diabetic awareness programs because of low coverage. If 

accounts were taken of the applicable social and economic settings, the diabetes awareness 

program for the self‑management of diabetes could reduce the cost and resources. On the other 

hand, Indian urban design and transport.policies enhance the problem even more by further use of 

vehicles, decrease the use of physical activity, makes ignoring morning walking which makes the 

lifestyle more dependent on the modern facility .diabetes cannot be cured but it shows a good 

prognosis with self‑management which includes lifestyle changes like regular physical activity, 

developing healthy eating habits, maintaining normal bodyweight, adherence to treatment, 
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cessation of smoking, and moderation in alcohol consumption. There are many ways to manage 

diabetic neuropathy includes medications (in the form of tablets or insulin injection), dietary 

modifications, walking, exercise and following complementary, and alternative therapy. Among 

which performing exercise is one of the easiest and cost‑effective ways of treatment which gives 

many more advantages for the patients while giving management for diabetic patient. especially 

when the patient is suffering from diabetic neuropathy and foot ulcer performing exercise will 

help the patient to improve vascularity. 

 The mechanism of burger’s exercises uses gravitational changes in positions that 

are applied to the smooth musculature of vessels and to the vascular. Gravity helps 

alternately to empty and fill blood columns, which can eventually increase transportation 

of blood through them. The exercises involve the individually flat in bed with the legs 

elevated at 45 degrees until blanching occurs or for a maximum of 2 minutes. The patient 

then sits on the edge of the bed with the feet hanging down. Further exercises include 

dorsiflex, plantarflex, then inward and outward movement of the feet, followed by flexing 

and extending of the toes. This phase is maintained for a minimum of 2 minutes. Finally, 

the individual lies supine with the feet covered with a warm blanket lasting 5 minutes. 

The whole cycle is repeated 3 to 6 times each session, and the complete sequence is 

repeated 2 - 4 times a. 

 

A study was conducted to quantify the distribution of the peripheral vascular disease in 

diabetics and non - diabetic patients attending angiography, to compare severity and the outcome 

between both groups of patients. The study was conducted in136 patients and 58(43%) patients 

were diabetic. This study confirmed that diabetic patients have more worsened peripheral vascular 

disease and are at high risk of lower extremity amputation than non-diabetes patients. Diabetes 

patients with peripheral vascular disease also had high mortality and died at a younger age than 

non-diabetes patient (Edwin Stephen., 2011). 

 

Considering the above factors, the investigator found that many clients with diabetes 

mellitus have increase in the rate of peripheral arterial disease and atherosclerosis, the clients 

expressed that they need an intervention to improve lower extremity perfusion, prevent diabetic 

foot ulceration, reducing venous embolism, pain, swelling, cyanosis and necrosis. Based on the 
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review of literature Buerger Allen exercise improves the collateral perfusion, so investigator 

planned to conduct a study to improve lowered extremity perfusion among type 2 diabetes 

mellitus patients. 

 

6.3 review of literature: 

 

Section i: 

Studies related diabetes mellitus and peripheral vascular disease: 

Section: ii 

Studies related to effectiveness of Buerger Allen exercise on lower extremity 

perfusion 

 

Section i: 

Studies related diabetes mellitus and peripheral vascular disease: 

 

This (Ashok Khuranan2013) study was to find out the prevalence of peripheral 

arterial disease in type 2 diabetes mellitus using the ankle-brachial pressure index a 

12mhz doppler probe was used in the arms and legs to assess the ankle brachial index 

(ABI) in 200 type 2 diabetes mellitus patients aged more than 40 years. A thorough 

history of patients including age, smoking history, history of symptoms of peripheral 

arterial disease, complete physical examination, and routine investigations were collected 

data the time of enrolment for all subjects. A ratio of the highest blood pressure from the 

posterior tibial or pedal arteries of each leg to the highest blood pressure from the brachial 

arteries < 0.9 was considered abnormal. Abnormal Abi is were found in 33% (66/200) 

patients with type 2 diabetes mellitus. 45.5% patients had Abi 0.80 - 0.89,33.3% patients 

had Abi 0.50 - 0.79, and 21.2% patients had abi < 0.5. Prevalence of peripheral vascular 

disease in type 2 diabetes mellitus is on rise in northern India. 

. 
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The quasi-experimental research design (Zeinab Mohamed Hassan April 2020) was 

conducted to evaluate the impact of Buerger Allen exercise on improving clinical features 

of peripheral vascular disease among diabetic patients. By using purposeful samples 

technique. The sample size was 100 diabetic patients were selected. Data were collected 

using two tools; the first tool included structured interviewed data related to demographic 

characteristics and medical status. The second tool is assessment check list for selected 

clinical features of peripheral vascular disease it includes four parameters (peripheral 

pulse, capillary refill, pain level and skin colour.). the main finding of the current study 

was near to half among study group were had no pain sensation and less than one third 

among them have normal colour of the skin after they were applied Buerger Allen 

exercise. There is a significant improvement in the level of selected clinical feature of pvd 

among study group after they were applied Buerger Allen exercise at (p<0.01).this study 

indicates that Buerger Allen exercise is effective method for the reducing clinical feature 

of pvd among the patient with type ii diabetes mellitus. 

 

Theberge’s exercises or buerger-allen exercises (miasma Rasool November 2021) study 

was conducted in tertiary care hospital Bathinda Punjab. By using quasi experimental pre-

test post-test design with control group. Non-probability convenience sampling technique 

was adopted to select the 60 patients. The data was collected using ankle brachial 

pressure index (abpi) to assess the lower extremity perfusion using handheld doppler 

among patients with type 2 diabetes and administering Buerger Allen exercise to only 

experimental group after obtaining consent from participants. The finding of the present 

study was observed mean difference in post test scores of experimental and control 

groups was statistically significant. The observed t value of 2.268 was higher than that of 

table value at level(p<0.001) of significance. 

 

Section: ii 

Studies related to effectiveness of Buerger Allen exercise on lower extremity 

perfusion: 

 

Walaa el-khanany zahran 2018: the study was conducted to evaluate the effect of 
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burger Allen exercise on lower limb perfusion in patients with type 2 diabetes mellitus., 

quasi-experimental research design was conducted in the diabetic and endocrine ward and 

diabetic foot clinic in specialized-medical hospital, at Mansoura university. The sample of 

this study composed of 48 adult patients with type 2 diabetes who attend the diabetic 

ward and diabetic foot clinic in specialized-medical hospital throughout six months. 

Patients randomly assigned into two matched groups: study group (group a) and control 

group (group b).the study findings indicate significant improvement into patients ‘lower 

extremity perfusion by using ankle brachial index (abi) scale after performance of 

Buerger Allen exercise and at the same time it helped to improve the vascularity and thus 

promotes the wound healing process.  

 

(2015) the study was conducted to determine the effectiveness of Allen Buerger 

exercises among people with type ii diabetes mellitus by using ankle –brachial index. 

Experimental research design with30 samples in experimental group and 30 samples in 

control group were selected by using random sampling technique. The findings of the 

study revealed that there is a significant improvement in ankle-brachial index score in 

preventing peripheral arterial disease among people with diabetes mellitus in 

experimental group after receiving Allen Buerger exercise at the level of p<0.05 and there 

is s significant association between the duration of diabetes mellitus and the pre-test score 

of abi. Study participants got benefited by Allen Buerger exercise in preventing 

peripheral arterial disease. 

Mstowershilshi et al (2014)the study was conducted to assess the effectiveness of 

Buerger Allen exercise on level of lower extremity perfusion among patient with 

type2diabetes mellitus. During clinical posting in the Savitha medical college hospital 

Chennai, quasi experimental pre – test and post – test design. Non probability convenient 

sampling technique was used. A total of 60 admitted patients participated in the study Abi 

scale was used to assess the level of lower extremity perfusion for data collection. result 

was there is a significant improvement in the level of lower limb perfusion in 

experimental group after Buerger Allen exercise than the control group among patient 

with type 2 diabetes mellitus at (p<0.001). 
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6.4 statement of the problem: 

“A study to assess the impact of modified Buerger Allen exercise on 

lower extremity perfusion among patients with type 2 diabetes mellitus 

in Tertiary care teaching hospital.” 

 

6.5 objectives of the study: 

1. To assess the levels of lower extremity perfusion score among patients with type 2 

diabetes mellitus in both experimental and control groups. 

2. To find the impact of Buerger Allen exercise on levels of lower extremity 

perfusion among patients with type 2 diabetes mellitus in experimental group. 

3. To compare the level of lower extremity perfusion score among patient with type 2 

diabetic mellitus in both experimental and control group. 

4. To find out the association between lower extremity perfusion with selected  

Socio Demographic variables among pre-experimental group and pre control 

group. 

 

6.6 Operational definitions: 

In this study Impact refers to 

The degree to which something is successful in producing a desired result success, in this 

study it refers to the significant difference in level of lower extremity perfusion before and 

after Buerger Allen exercise among patients with type 2 diabetes mellitus, as measured by  

Ankle brachia index scale. 

In this study modified Buerger Allen exercise 

Modified Buerger Allen exercise intended to improve circulation to the feet and legs. Also relieve 

the symptoms in patients with lower extremity arterial insufficiency. (Buerger,1996). 

In this study it refers to the exercise intended to improve circulation to the feet and legs. 

Modified Buerger Allen exercise like, placing extremities in 4 positions. Position 1(elevation): 

the patient lies flat in bed with the both legs elevated above the heart level for 3minutes. 

Position2(dependency): sitting on the edge of the bed with the legs relaxed and dependent, the 

patient exercises the feet and toes (upward +downward, inword+outward) for about 3 minutes. 
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Position 3(tightening of muscle): in supine position patient exercise the planter flexion 

(30secomds) and dorsi flexion (30seconds) for 3 min. 

 position 4(horizontal): the patient lie in supine position keeping legs warm cover with a blanket 

for 6minutes. Modified Buerger Allen exercise was given for 15 minutes three times per day with 

3 hours interval for the period of 5 days in experimental group. Lower extremity perfusion 

assessed by Abi scale before intervention in both experimental and control group and after the 

intervention lower extremity perfusion assessed by Abi scale in experimental group. 

 

 In this study Lower extremity perfusion 

Perfusion is the passage of fluid through the circulatory system or lymphatic system to an 

organ or a tissue, usually referring to the delivery of blood to a capillary bed in tissue. 

(Thomson reuter.,20110). 

 

Type 2 diabetes mellitus 

Type 2 diabetes mellitus consists of an array of dysfunctions characterized by 

hyperglycaemia and resulting from the combination of resistance to insulin action, 

inadequate insulin secretion, and excessive or inappropriate glucagon secretion. In this 

study It includes, patients both men and women of ankle brachial index score is between 

0.5 to 0.9, have been diagnosed type 2 diabetes mellitus. 

 

Delimitations: study is limited to Tertiary care Teaching hospital Dharwad. 

The study is limited to 

 Patients with type 2 diabetes mellitus. 

 Ankle brachial index scale. 

 Data collection period limited to 6 weeks. 

 Sample size of 40. 

 

6.9 hypotheses: 

 

H1; the mean post Abi scale score of lower extremity perfusion will be significantly 

higher than the mean pre- Abi scale score among type 2diabetic mellitus patient of 
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experimental group at 0.05 level of significance. There is no significance changes in 

control group. 

 

6.10 variables under study: 

 

Independent variable: modified Buerger Allen exercise. 

 

Dependent variable: lower extremity perfusion 

 

 

7. 

 

MATERIALS AND METHODS: 

7.1 SOURCE OF DATA: 

 PRIMARY SOURCE: The data will be collected from the T y p e  2 Diabetic patients. 

 SECONDARY SOURCE: the data will be collected from the related Review of 

Literature and by the expert’s advice. 

 

7.1.1 RESEARCH APPROACH: Quantitative Evaluative Research Approach will be 

used to conduct the proposed study. 

 

7.1.2RESEARCH DESIGN: 

A Quasiexperimental Pre-test Post-test design has been chosen for the study with 

pre-test and post-test observation in both experimental group and control group. 

CASES O1 X O2 

CONTROLS O1 - O2 

 

KEYS: 

O1:Pre-ABI scale score observation. 

O2: Post- ABI scale score observation. 

X:Interventions (Modified Buerger Allen Exercise) 

 

7.1.3 RESEARCH STUDY SETTING: Study will be conducted in the surgical ward and 

diabetic foot clinic (Diabetic OPD) of Shri Dharamshala Manjunatheshwara College 
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of Medical Sciences and Hospital, Dharwad. 

 

7.1.4 POPULATION: Patients with type 2 Diabetic Mellitus admitted in SDM Hospital, 

and diabetic foot clinic. 

 

7.2 METHODS OF DATA COLLECTION 

7.2.1 SAMPLE: PatientswithType 2 Diabetes Mellitus, In surgical ward and Diabetic 

Foot clinic. 

 

7.2.2 SAMPLING PROCEDURE: Non-probability Purposive sampling technique. 

 

7.2.3 SAMPLE SIZE: 40 samples with 20 in experimental group and 20 in control 

group. 

 

7.2.4 INCLUSION CRITERIA:  

 

Patients with 

 

 Ankle Brachial Index score between 0.5 to 0.9 

 

 Type 2 diabetes mellitus with foot ulcer Grade I and Grade II 

 

7.2.5 EXCLUSION CRITERIA: 

Patients who are 

 An anticoagulant therapy 

 Not willing to participate 

 Foot Ulcers with Grade 3 and Grade 4 and Gangrene. 

 

7.2.6 STUDY INSTRUMENT: 

The tool consists of following parts- 

1. Part–I:Demographicprofile. 

2. Part-II: Ankle Brachial Index Scale. 
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7.2.7 METHODS OF DATA COLLECTION: 

1. The investigator will obtain permission and ethical clearance from the institutional   

ethical committee and the department of general surgery of shri Dharamshala 

Manjunatheshwara College of Medical Sciences and Hospital, Dharwad. 

2. Participants will be selected according to the selection criteria and will be assured the 

  confidentiality of the sample. 

3. Informed written consent will be obtained from all the participants who will 

   participate in the study. 

4.Samples will be selected by using Non-Probability Purposive Sampling technique        

among 20 patient in control group and 20 patients in experimental group. 

5. The researcher will assess the level of lower extremity perfusion by ABI scale before 

intervention in both experimental and control group. 

6.The researcher will administer following Modified Buerger Allen exercise like, placing 

extremities in 4 positions. 

 Position 1: The patient lies flat in bed with the both legs elevated above the heart level for 

3minutes. 

 Position 2: Sitting on the edge of the bed with the legs relaxed and dependent, the patient 

exercises the feet and toes (upward +downward, inword+outward) for about 3 minutes. 

Position 3: In supine position patient exercise the Planter flexion(30secomds) and Dorsi 

flexion(30seconds) for 3 minutes. 

 Position 4: The patient lie in supine position keeping legs warm cover with a blanket for 

5minutes.Modified Buerger Allen exercise was given for 15 minutes three times per day 

with 3 hours interval for the period of 5 days. 

7. Participants from the control group will be getting the routine care as per the hospital 

policy. 

8.The lower extremity perfusion will be assessed by ABI scale after intervention in both 

theExperimental group and Control group. 

 

7.2.8  PLAN FOR DATA ANALYSIS: 

1. The collected data will be analysed by the descriptive and inferential analysis. 

2. The data will be organized on the master sheet. 
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3. Tabulation of data corresponding to the socio demographic profile of both group in 

terms of frequency, percentage, mean, median and standard deviation. 

4. Paired’ test will be used to evaluate the impact of modified Buerger Allen exercises on 

lower extremity perfusion among diabetes patients. 

5. Un paired t’ test will be used to compare the pre and post interventional scores of ABI 

scale in both experimental and control groups. 

6. chi -square test will be used find the association between the ankle biracial index of 

lower extremity perfusion score patients with their demographic variables. 

7.3 DOES THE STUDY REQUIRE ANY INVESTIGATIONS OR 

INTERVENTIONS TO BE CONDUCTED ON PATIENTS OR OTHER 

HUMANS OR ANIMALS? 

  

 

7.3 HAS THE ETHICAL CLEARANCE BEEN OBTAINED FROM ETHICAL 

COMMITTEE OF YOUR INSTITUTION IN CASE OF 7.3? 

 

YES 
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