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АBSTRАCT

Background of the study: Individuals with diabetes mellitus have a two to fourfold increase in the rate of peripheral arterial disease. Peripheral arterial disease is a slow and progressive disease with systemic atherosclerosis. Lower extremity exercise helps to re-establish collateral blood flow to the legs and the heart. The аim of the study is to assess the effectiveness of buerger allen exercise on levels of lower extremity perfusion among patients with type 2 diabetes mellitus in a selected hospital at Coimbatore District. Mаteriаls аnd Methods: True Experimental- Pretest Posttest Repeated Measure Design with control group is adopted in this study. Probability, systematic random sampling technique was used. Twenty patients with type 2 diabetes mellitus admitted in a selected hospital were randomized into two groups. Pаtients in experimental group were given buerger allen exercise for 3 times a day for 15 days, diabetic foot peripheral perfusion assessment scale, a self-developed tool was used to assess the lower extremity blood circulation. Results: Findings of pre test & post test I, II and III peripheral perfusion score (right leg) among experimental group and control group. The pre test F =0.623 (MD 1.3). The post test I, F =5.774 (MD 3.4). The post test II, F = 15.712 (MD 5.0). The post test III, F = 59.777(MD 7.8). Findings of pre test & post test I, II and III peripheral perfusion score (left leg) among experimental group and control group. The pre test F = 0.802(MD 1.6). The post test I, F = 7.129 (MD 4.4). The post test II, F = 15.713 (MD 6.0). The post test III, F = 46.023, (MD 8.9). Thus the research hypothesis is accepted. Conclusion:The majority of the patients in type 2 Diabetus mellitus had shown significant improvement in the levels of lower extremity perfusion through Buerger Allen Exercise. The level of lower extremity perfusion was inadequate and severely inаdequаte perfusion before Buerger Allen Exercise. It was found that аdequаte and moderаtly аdequаte after the intervention. None of them had inadequate and severely inаdequаte perfusion after administration of Buerger Allen Exercise. The study result has proven that there was a significant improvement in the peripheral vascular perfusion in the lower extremities in the Experimental group compared to that of the Control group.

INTRODUCTION

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. (Mohammed E., 2023)

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.

Globally, it is estimated 422 million adults are living with diabetes mellitus. Type 2 diabetes makes up about 85-90% cases. Until recently, 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 region; by 2045 this will rise to 151 million. 

One out of 10 people in Tamil Nadu 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 (INDIAB).

Diabetes mellitus is a group of metabolic disease, characterized by hyperglycemia resulting from defect in insulin secretion, insulin action or both. The basis of the abnormalities in carbohydrate, protein, and fat metabolism in diabetes is a deficient action of insulin on the target tissue of skeletal muscle, adipose tissue, and liver. Uncontrollable DM may result in long term damage, dysfunction and failure of various organs especially the heart, kidney and eyes. The new system reflects the etiology and pathophysiology of diabetes with two major categories being type 1 diabetes mellitus and type2 diabetes mellitus. Their end result in hyperglycemia. Type 1 is caused by lack of insulin production by beta cells. Type 2 is the most common and is caused by deficiency or inadequacy of insulin receptors in cells. (Brunner and Suddarth.,2023)

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 a disabling or even life threatening. Some of the potential complications of diabetes includes heart	 and blood vessel disease, nerve damage (neuropathy), eye damage (retinopathy), kidney damage (nephropathy), foot damage, hearing impairment, lower extremity amputation and Alzheimer’s disease. (Lewis.,2023)

In people with diabetes, the risk of Peripheral arterial disease is increased by age, duration of diabetes, and presence of peripheral neuropathy. African Americans and Hispanics with diabetes have a higher prevalence of Peripheral arterial disease than non- Hispanic whites, even after adjustment for other known risk factors and the excess prevalence of diabetes. It is important to note that diabetes is most strongly associated with femoral-popliteal and tibial (below the knee) Peripheral arterial disease.

At present, there are no established guidelines regarding the care of patients with both diabetes and Peripheral arterial disease. Peripheral arterial disease is a manifestation of atherosclerosis characterized by atherosclerotic occlusive disease of the lower extremities and is a marker for atherothrombotic disease in other vascular beds. Peripheral arterial disease affects ∼12 million people in the U.S. it is uncertain how many of those have diabetes. Data from the Framingham Heart study revealed that 20% of symptomatic patients with Peripheral arterial disease had diabetes, but this probably greatly underestimates the prevalence, given that many more people with Peripheral arterial disease are asymptomatic rather than symptomatic. As well, it has been reported that of those with Peripheral arterial disease, over one-half are asymptomatic or have atypical symptoms, about one-third have claudication, and the remainder have more severe forms of the disease .(Marso, p. et al.,2010)

Peripheral artery disease most commonly affects the legs, but other arteries may also be involved. The classic symptom is leg pain when walking which resolves with rest, known as intermittent claudication. Other symptoms including skin ulcers, bluish skin, cold skin, or poor nail and hair growth may occur in the affected leg. Complications may include an infection or tissue death which may require amputation Peripheral arterial disease is a condition characterized by atherosclerotic occlusive disease of the lower extremities. While Peripheral arterial disease is a major risk factor for lower-extremity amputation, it is also accompanied by a high likelihood for symptomatic cardiovascular and cerebrovascular disease. Although much is known regarding Peripheral arterial disease in the general population, the assessment and management of Peripheral arterial disease in those with diabetes is less clear and poses some special issues. At present, there are no established guidelines regarding the care of patients with both diabetes and Peripheral arterial disease. (Ashok, p. et al 2023)

Peripheral arterial disease is a complication of diabetes that happens when blood vessels in the legs become blocked or narrowed due to fat deposits. The result is reduced blood flow to the feet and legs. The condition affects around 1 in 3 people with diabetes over the age of 50, and increases the risk of heart attack and stroke.

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. Heart tissue is considered over perfusion because they normally are receiving more blood than rest of tissue in organism; they need this blood because they are constantly working. Peripheral arterial disease is one of the leading conditions that can alter perfusion and thereby increase susceptibility to localized tissue ischemia, contributing to delay healing of lower extremity ulcers. Peripheral arterial disease is primarily caused by progressive atherosclerotic changes in the arteries reducing normal blood flow to the lower extremities Diabetes causes significant and extensive structural changes in the vascular system, increasing the risk of developing atherosclerosis (large- and medium-sized arteries) and inducing a specific lesion in microcirculation (small vessels). Hyperglycemia is responsible for the excess production of reactive oxygen species that damage and interfere with normal endothelial functions.(Pert- Jerodlyceff.,2015)

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 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 exercise 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,B et al,2024)

Before and after World War II, medical experts did not know how to operate or treat the patient suffering from atherosclerosis or vessel occlusion, as well as stiffening in their peripheral arteries. Some medical genius at that time developed postural treatment to improve circulation in the lower extremities. Buerger’s exercises or Buerger-Allen exercises were proposed by Leo Buerger and modified by Arthur Allen. The value of these exercises had frequently been emphasized by Allen, and many medical experts considered them as important adjuvant treatment and postoperative care for circulatory disturbances in the extremities.

The mechanism of Buerger’s exercises use 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 increase the rate of blood flow, clear away stagnant blood and help establish collateral circulation to the ischemic area. it can prevent and treat diabetic foot problems, shortened any period of hospitalization, and delayed morbidity . Furthermore, the beneficial effects of Buerger’s exercises in patients with diabetic foot problems. These effects are due to improving neuropathy, infection, pain, and arteriosclerosis with or without gangrene. Buerger’s exercises 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 Buerger’s exercise on the peripheral circulation or diabetic foot ulceration. (Allen, A.W 2022)
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 improves the lower extremity perfusion. 
SIGNIFICANT AND 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 provide 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.

Diabetes mellitus occurs throughout the world, but is more common (especially type 2) in the more developed countries. The greatest increase in prevalence is, however, occurring in low- and middle-income countries including in Asia and Africa, where most patients will probably be found by 2030. The increase in incidence in developing countries follows the trend of urbanization and lifestyle changes, including increasingly sedentary lifestyles, less physically demanding work and the global nutrition transition, marked by increased intake of foods that are high energy-dense but nutrient-poor (often high in sugar and saturated fats, sometimes referred to as the Western pattern diet). The risk of getting type 2 diabetes has been widely found to be associated with lower socio- economic position across countries. (Escol.,2014)

Global prevalence of diabetes mellitus (DM) in adults has been estimated at 8.3% in 2011 and will rise to 9.9% by 2030, affecting over 350 million individuals. 
Diabetic foot complication is a major cause of disability, reduced quality of life, prolomged hospitalization financial loss, lower limb amputation, and mortality rate. People with diabetes develop foot ulcers because of neuropathy, vascular insufficiency, and impaired wound healing. Nearly 90% of diabetes-related lower limb amputations were preceded by foot ulcers. In addition, conventional treatments such as operation and infection control to cure diabetic foot ulcers are often ineffective. (King H.,2004)

The Indian Diabetes federation estimated 381 million people have Diabetes Globally in 2013 by 2035 this will rise to 592 million .The number of people with type 2 diabetes is increasing in every country and 80% of people with diabetes live in low- and middle-income countries. The greatest number of people with diabetes is between 40 and 59 years of age 3. India currently has 62.4 million people with diabetes and is home to the second highest number of people living with diabetes in the world. In India and other developing countries, the amputation rate is about 45% for peripheral arterial disease due to diabetes mellitus. In India, the recent Indian Council of Medical Research-Indian Diabetes study reported the prevalence of diabetes mellitus and related lower extremity arterial disease (both known and newly diagnosed) in 4 regions of the country: 10.4% in Tamilnadu, 8.4% in Maharashtra, 5.3% in Jharkhand, and 11.6% in Chandigarh (Union Territory). In Chennai the incidence of peripheral arterial disease is about 6-8 per cent among diabetes mellitus patients who come to the outpatient unit. In those who are over 60 years, it is higher at 30 percent. (The Hindu. 2011, Sep 6)

The WHO estimates that diabetes resulted in 1.5 million deaths in 2012, making it the 8th leading cause of death. However another 2.2 million deaths worldwide were attributable to high blood glucose and the increased risks of associated complications (e.g. heart disease, stroke, kidney failure), which often result in premature death and are often listed as the underlying cause of death certificates rather than diabetes.

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 olds and 18.6% of 85- to 90-year- olds. In the developing world it affects 4.6% of people between the ages of 45 to 50 and 15% 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 about 52,500 deaths up from 16,000 deaths in 1990.

There are various strategies for organizing and prioritizing the vast amount of information that must be thought to patients with diabetes. In addition, many hospitals and outpatient diabetes centers have devised written guidelines, care plans and documentation forms that may be used to document and evaluate teaching. One approach is to organize education using the seven tips for managing diabetes identified and developed by the American Association of Diabetes Educators (2004). They are healthy eating, being active, monitoring, taking medicines, problem solving, reducing risks, healthy coping.(Brunner and Siddarth.,2008)
During clinical posting the investigator came across many patient with type II diabetes mellitus who is suffered from a peripheral artery disease due to inadequate lower extremity perfusion and in helpless situation due to lack of knowledge regarding management of peripheral artery disease. By this experience, the investigator felt that nurses has an important role in educating the patients regarding supervised exercise like Buerger’s Allen Exercise. 
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 in 136 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., 2021)
Considering the above factors the investigator found that many clients with diabetes mellitus have increase in the rate of peripheral arterial disease and arthero sclerosis, 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 review of literature buerger allen exercise improves the collateral perfusion, so investigator planned to conduct a study to improve lower extremity perfusion among type 2 diabetes mellitus patients.

PROBLEM STATEMENT
Effectiveness of Buerger Allen exercise on lower extremity perfusion among clients with type 2 diabetes mellitus in a selected hospital at Coimbatore.
AIM OF THE STUDY
The aim of the study is to prevent or delay the occurrence of diabetic foot ulcer among clients with type 2 diabetes mellitus.
OBJECTIVES
· To identify clients who are at risk of developing diabetic foot ulcer
· [bookmark: _heading=h.tx6dv0xqcpe4]To assess and compare the pretest and posttest level of lower extremity perfusion among clients with type 2 diabetes mellitus in experimental and control groups.
· To evaluate the effectiveness of Buerger Allen exercise on lower extremity perfusion among clients with type 2 diabetes mellitus in the experimental group.
· To associate the mean pretest score of lower extremity perfusion of type 2 diabetes mellitus clients with their selected demographic and clinical variables in both experimental and control groups.

HYPOTHESIS
H1: There is a significant difference between the pre and post test level of lower extremity perfusion among clients with type 2 diabetes mellitus in experimental and control groups after implementation of buerger allen exercise.
H2; There is a significant difference between the post test level of lower extremity perfusion among clients with type 2 diabetes mellitus in both experimental and control groups.
H4; There is a significant association between the mean pretest score of lower extremity perfusion of type 2 diabetes mellitus clients with their selected demographic and clinical variables in both experimental and control groups.
 OPERATIONAL DEFINITIONS
Effectiveness:
Effectiveness is the capability of producing the desired result to the extent to which Buerger Allen Exercise brings a significant improvement in the lower extremity perfusion among clients with type 2 diabetes mellitus in a selected hospital at Coimbatore.
Buerger Allen Exercise:
Buerger Allen Exercise is an active postural exercise, which helps in filling and emptying of the lower extremity blood vessels according to gravity alternatives, performed to improve the collateral circulations of the lower extremities that was given for 15 minutes three times per day with 6 hours intervals for a period of 15 consecutive days for clients with type to diabetes mellitus in a selected hospital at Coimbatore.
Lower extremity perfusion:
Lower extremity perfusion refers to the blood flow through arteries and veins supplying the part of the body that includes the hip, thigh, knee, leg, ankle and foot of clients with type 2 diabetes mellitus, which is assessed by diabetic foot peripheral perfusion assessment tool.

Type 2 diabetes mellitus:
Type 2 diabetes mellitus is a heterogeneous group of disorders characterized by variable degrees of insulin resistance, impaired insulin secretion and increase glucose production in both male and female patients who have been diagnosed to have type 2 diabetes mellitus and admitted in a selected hospital at Coimbatore during the data collection period.
ASSUMPTIONS:
· Type 2 diabetes mellitus clients may have varying levels of lower extremity perfusion due to physiological and anatomical changes in the body as a result of the disease process.
· Buerger Allen exercise may have a positive effect on improving the lower extremity perfusion in clients with type 2 diabetes mellitus.
· Buerger Allen exercise is cost effective and can be practiced without any adverse effects.
DELIMITATIONS:
The study is delimited to 
· the clients with type 2 diabetes mellitus aged 40 to 60 years. 
· the clients who were admitted in a selected tertiary care hospital at coimbatore.
· the duration of 3 months period for data collection.
· the non smokers with type 2 diabetes mellitus
· the clients who are not on anticoagulant therapy
· the clients who were not having foot ulcers or gangrene.
· the clients who were conscious and well oriented.
· the clients who were not critically ill.

PROJECTED OUTCOMES
The projected primary outcome is the reduction in the incidence rate of diabetic foot ulcers and improvement in the lower extremity perfusion among clients with type to diabetes mellitus in selected hospital at coimbatore. The secondary outcome includes the improvement in the self care and functional ability of clients with type 2 diabetes mellitus in a selected hospital at coimbatore.
CONCEPTUAL FRAMEWORK
The modified conceptual framework of Wiedenback’s Helping Art of Clinical Nursing Theory, 1970, is applied in this study. The theory states that each person, whether a nurse or patient, has a unique potential to develop self- sustaining resources. People tend to be independent and fulfill their own responsibilities. Nurses meet the individual’s need for help through the identification of the needs, administration of help and validation that actions were helpful.
Management of patients with diabetes mellitus should aim to maximize the individual’s long term health-related quality of life by controlling symptoms and preventing progressive structural damage, ensuring and maintaining the patient’s activities and functions in daily life, and participating in social life (Song et. al, 2021). Therefore, in diabetes mellitus clients, it is possible to meet the needs that are made difficult or even prevented by the limitation of movement due to the disease with effective and high-quality nursing care. In this direction, for the management of diabetes complications, the nurse should benefit from using nursing theories and models for improving the quality of care.
Nursing theories and models are into the individual at the centre of nursing care, the effects of variables and the needs of the individual are based on the principles of professionalism (Baykara et.al 2020).
Ernestine Wiedenback, who put forward the theory of “The helping art of clinical nursing” in 1964, defined nursing as “The art of helping”. Wiedenbach tried to explain the essence of nursing philosophy with three concepts. these are seeing life as a reward and respecting it, respecting each person’s worth, autonomy and individuality, and respecting individual’s beliefs and willingness to act in accordance with those beliefs (Baysan et. al., 2019; Wiedenbach, 1970). Although science and art are seen as opposites in theory, they are creatively combined in nursing care. the main goal is to reach the goal by using art, knowledge and skills (Teksoz and Ocakci, 2014)
Wiedenbach, who defined people as functional beings with internal coping ability, also expressed nursing as a purposeful mixture of thoughts, emotions and explicit actions. in the theory, nursing is defined as the applications made to observe a patient's need for help, the behaviours and symptoms that occur due to his/her illness, to investigate the meaning of these symptoms, to determine the cause of the discomfort and the ability of the patient to solve the discomfort (Petiprin, 2020; Hawkins, 1987) 
Wiedenbach states that each person has a unique potential to develop within himself/herself the resources that ensure his/her independence. It also states that people strive for independence and need to be stimulated to realize their self-worth. In Wiedenbach's theory, self-awareness and self acceptance are crucial to personal integrity and self-worth. Whatever an individual is doing at any given moment is representative of the best judgement available to that person at that movement (Wiedenbach, 1970).
Wiedenbach defines the four main elements of clinical nursing as philosophy, purpose, practice and art. Nursing philosophy is concerned with attitudes, beliefs and how this attitude affects reality. The aim is all activities aimed at the general well-being of the patient. practice is observable actions that are influenced by the patient's beliefs and feelings about meeting his/her need for help. the art of nursing involves understanding a patient's needs and concerns, developing goals and actions to increase the patient's ability, and management activities related to the medical plan to improve the patient's condition. The nurse also focuses on the prevention of complications that may arise due to the recurrence of the conditions that caused the patient's discomfort or the development of new concerns. (Petiprin, 2020; Hawkins, 1987; Wiedenbach, 1970)
Wiedenbach's vision of nursing practice is closely related to the measurement, application and evaluation step of the nursing process. according to wiedenbach, nursing practice consists of identifying a need for help, providing the help needed, verifying that the need for help is being met, or an evaluation showing that the help has achieved its purpose ( Jayamalini and Priya, 2020)
Identification (Identifying the need for help): a patient's need for help is defined as a patient-requested measure that can potentially restore or expand the patient’s ability to cope with conditions that affect health. In Wiedenbach nursing theory, it is very important that a patients need for help derives from the patient's perception of his or her condition (Petiprin, 2020; Pektekin, 2013; Wiedenbach, 1970). At this stage, the nurse should define the situation of the individual by seeking answers to questions such as “Does the patient have a need? Is he aware of the need? What are the factors that prevent him from fulfilling his need?, What is the situation where he needs help?” (Pektekin, 2013)
Ministration (Providing needed help): After the patient’s needs are determined, a plan is prepared for the patient and the patient's assistance needs by evaluating the current conditions and possibilities. At this stage, nurse-patient collaboration is very important. The care plan prepared specifically for the individual and how this plan will be implemented are explained to the patient by the nurse. If the complies with the recommendations and accepts the need for help, the need for help is met in line with this plan. If he does not accept, the reasons should be investigated, the need for help should be questioned again and a new plan should be made in which the patient will be included in the care (Baysan et. al. 2019)             
Validation (Evaluation of help achievement): at this stage, whether the patient’s need for help is met and the effectiveness of the interventions should be evaluated. The fact that the patient’s need for help has disappeared indicates that the nursing process is planned and implemented effectively and in accordance with the purpose. After this stage, it is expected that the patient will feel relieved and state that the addiction situation has disappeared. If it is determined that the patient's need for help continues, all stages should be reviewed again (Baysan et. al., 2019; Pektekin, 2013)
Diabetes is a lifestyle disease and becomes more prevalent in inactive clients and consumption of high calorie food. Peripheral arterial disease is a common complication and comorbidity of diabetes. Patients with diabetic foot ulcers have coexisting  PAD at a proportion of approximately 50% and may suffer from chronic ischemic pain. Pain reduction can significantly improve their quality of life. A quasi experimental study was conducted to evaluate the effectiveness of buerger allen exercise on improving lower extremity perfusion among patients with type 2 diabetes mellitus in a selected hospital at Erode. The conceptual framework for this study was directed from Wiedenbach’s helping art of clinical nursing theory (1964). A nonequivalent pretest posttest control group design was adopted and non probability purposive sampling was used in this study. the tool used for identification of need for help is Ankle brachial pressure index, measured by using biophysiological instruments. Ministration of need help is achieved by administering burger allen exercise techniques for the client. the validation of the results done through descriptive and inferential statistical techniques. The study concluded that practicing buerger allen exercise improved the lower extremity perfusion among patients with type 2 diabetes mellitus. (Jenyfer Renu Margret, 2021)

Wiedenbach’s theory allows determining the help needed of patients diagnosed with Diabetes mellitus, a chronic disease, to plan individual care in line with those needs, to provide the patient’s need for help and to evaluate the effects of the nursing care provided. Therefore, in the conceptual framework of nursing care to be applied to patients with diabetes mellitus, it is recommended to use the nursing model of Wiedenbach, which advocates individualized care, and it is thought that this model will guide the execution of effective nursing care with the informed consent obtained from the patient.

REVIEW OF LITERATURE
Review of literature is systematic identification, critical analysis and reporting of existing information on the topic of material for the study. The review of literature is a key step in research process excessive review of literature relevant to research was alone to collect maximum information for laying foundation of this study. The purpose of review of literature is to gain maximum relevant information and perform the study in a scientific manner.
The recent literature related to the study is organized under the following headings. 
Section A; Review of literature related to Prevalence of complications of Diabetes Mellitus 
Section B; Review of literature related to Lower extremity Perfusion among diabetes mellitus patients. 
Section C; Review of literature related to effectiveness of Buerger’s Allen Exercise on Lower extremity perfusion among type 2 diabetes mellitus clients.

Section A; Review of literature related to Prevalence of complications of Diabetes Mellitus 
Xiong, et al. (2025) conducted an experimental validation was conducted on a dataset comprising 15,847 patients collected over five years from multiple medical centres. The framework achieved 94.7% prediction accuracy with a 72-hour warning window, demonstrating superior performance compared to existing approaches. The implementation of adaptive threshold mechanisms reduced false positive rates to 4.8% while maintaining 93.8% sensitivity and 95.2% specificity. The system's effectiveness was validated through prospective testing on an independent cohort of 3,245 patients, showing robust performance across diverse patient populations. The attention-based fusion mechanism demonstrated a 15% improvement in prediction accuracy compared to conventional approaches. This research contributes to the advancement of medical artificial intelligence through interpretable deep learning models, providing healthcare practitioners with insights into the decision-making process while maintaining high prediction accuracy for early intervention in T2D complications management.

Fan, et al. (2025) conducted a study to assess the prevalence and risk factors for DFU in diabetic patients with established neurovascular complications.  This study analyzed data from 6722 patients with diabetic neurovascular disease aged over 18 years old from the Southern Medical University Nanfang Hospital (SMUNFH) database (2018–2023) and 2689 patients with the same condition and age range from the National Institutes of Health (NIH) Integrated Surveillance System (NIS) database (2017–2019). The incidence of DFU was determined using information from the NIS database and SMUNFH databases. A binary logistic regression model was employed to explore the risk factors for DFU.  Results The incidence of DFU among neurovascular disease patients was 13.4% at SMUNH and 25.9% in the NIS Asian population. Multiple regression analysis identified several factors associated with DFU in the SMUNH database, including diabetic retinopathy, diabetic nephropathy, osteomyelitis, coronary heart disease, tinea pedis (fungal foot infection), sepsis, ability to sense a 128 Hz tuning fork (both left and right sides), C-reactive protein (CRP) levels, and urinary albumin-to-creatinine ratio (ACR). Analysis of NIS data revealed that in the broader Asian population, peripheral vascular disorders and osteomyelitis were associated with DFU.  Conclusion The prevalence of DFU is higher in Asia than in China. Focusing on peripheral vascular disorders and osteomyelitis can effectively reduce the prevalence of DFU in the Asian population while addressing diabetic retinopathy, diabetic nephropathy, osteomyelitis, coronary heart disease, tinea pedis, ability to sense a 128 Hz tuning fork, CRP levels, and urinary ACR can be effective in China.  

Section B; Review of literature related to Lower extremity Perfusion among diabetes  mellitus patients. 
Feng et al, (2025), conducted a study is aimed at exploring the association between peripheral artery disease (PAD) and metabolic syndrome (MetS) across different age and gender groups among patients with Type 2 diabetes mellitus (T2DM).  A total of 3638 patients with T2DM were enrolled in the study, including 281 patients with PAD and 3357 patients without PAD. Demographic data and anthropometric measurements, such as height, weight, and waist circumference, were collected. Laboratory tests and ankle–brachial index (ABI) assessment were also conducted. Multiple logistic regression was used to evaluate the relationship between PAD and the number of MetS components across different age and gender groups. After adjusting for potential confounding factors, our results indicated that the ORs for the presence of PAD increased progressively with the number of MetS components. Stratified analysis showed that this effect was particularly pronounced in younger patients (aged < 40 years) and older patients (aged ≥ 60 years), where the risk of PAD rose with an increasing number of MetS components. Furthermore, the positive association between the number of MetS components and PAD presence was significantly stronger in females. Their findings suggest that the risk of PAD is positively correlated with the number of MetS components in patients with T2DM, especially among younger patients and older patients. Additionally, the positive association between the number of MetS components and the presence of PAD was significantly more evident in female patients.

Haile et al, (2025), conducted a study to determine the pooled burden and associated factors of peripheral artery disease among patients with diabetes mellitus in sub-Saharan Africa.  Methods A systematic review and meta-analysis were performed following the guidelines established by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses. To identify papers published in English up to August 10, 2024, the electronic databases of Medline, Science Direct, Excerpta Medica Database, Cochrane Library, African Journals Online, and Google Scholar were searched. A random-effects model was employed to estimate the pooled prevalence and associated factors of peripheral artery disease. To test for heterogeneity between studies and publication bias, forest plots and funnel plots were used. This study revealed that the pooled prevalence of peripheral artery disease among patients with diabetes mellitus was 32.97% (95% CI 29.7, 36.24), reflecting the significant impact of diabetes mellitus on vascular health. Age (OR = 2.51, 95% CI = 3.41–12.09), increased level of low density lipoprotein (OR = 1.64, 95% CI = 1.05–13.09), BMI (OR = 3.03, 95% CI = 1.74–7.56), and illness duration exceeding 10 years (OR = 2.44, 95% CI = 1.12–5.13), were the significant predictors. Despite the alarming prevalence of peripheral artery disease among patients with diabetes in subSaharan Africa, it remains underdiagnosed; therefore, increased awareness, proactive screening initiatives, and management strategies within the clinical setting are necessary.


Section C; Review of literature related to effectiveness of Buerger’s Allen Exercise on Lower extremity perfusion among type 2 diabetes  mellitus clients. 	
Barangkau et al, (2025), conducted a study to determine the effect of diabetic foot exercise on preventing chronic complications of type 2 DM. The research design employed is a rigorous pre-experimental design with a one-group pre-test and post-test design. The study population consisted of 20 type 2 diabetes mellitus patients registered at the Tempe Health Center, Wajo Regency. The study was meticulously conducted in the Tempe Health Center area, Wajo Regency, and data were analyzed using a paired sample t-test statistical test with a significant level (p-value <0.05). Results: Diabetic foot exercise therapy is significantly related to changes in ABI values, Diabetic Foot Pain Scale, and GDS in patients with type 2 Diabetes Mellitus before and after therapy. (p-value <0.05). Conclusion: From these findings, researchers concluded that regular diabetic foot exercise holds significant promise. It can effectively increase blood flow to the peripheral parts of the body, control blood glucose levels, and reduce foot pain. This underscores the potential of diabetic foot exercise as a proactive measure to prevent chronic complications of type 2 diabetes mellitus, instilling hope for improved patient outcomes.

Putri et al, (2025), conducted a study aimed to determine the effect of Buerger Allen Exercise and Walking Exercise on the Ankle Brachial Index in patients with Diabetes Mellitus. Using a quasi-experimental design with pre-test and post-test approach, purposive sampling technique was used with a sample size of 21 people in the intervention group and 21 people in the control group. The tool used to measure the Ankle Brachial Index is a digital sphygmomanometer. The statistical tests used are paired sample t-test and independent sample t-test with a significance level of 0.05. Results: There was a difference in the average value of the Ankle Brachial Index before and after being given exercise in the intervention group; namely, from 0.8667 to 0.9981 with a p-value of 0.001. In the control group, the difference was from 0.8810 to 0.9267 with a p-value of 0.001. The results of the statistical test showed that there was a difference in the average value of the Ankle Brachial Index after being given exercise between the intervention group and the control group with a p-value of 0.001. The study concluded that Buerger Allen exercise and walking exercise can improve and increase peripheral circulation to the extremities. Implications for Nursing: The combination of Buerger Allen Exercise and Walking Exercise is a new innovation in the field of non-pharmacological health therapy to improve blood circulation to the extremities as an effort to prevent complications of diabetic ulcers. 
METHODOLOGY
Methodology refers   to   the techniques used   to structure a study and to gather and analyze information in a systematic fashion. (Polit& Beck, 2013). Research methodology is the way to systematically solve the research problem. Methodology occupies a key position as far as research documentation is concerned .It may be understood as a science of studying how research is done.It involves systematic procedure by which the researcher starts from the initial identification of the problem to its final conclusion.
This article deals with the research approach, research design, variables, setting, population, sample, sample size, and criteria for sample selection, sampling technique, description of the tool, data collection procedure, plan for data analysis and ethical consideration.
RESEARCH APPROACH
Research approach is a powerful design for testing hypotheses of casual relationship among variables. (polit,2022) The researcher adopted a quantitative research approach.
RESEARCH DESIGN
True Experimental- Pretest Posttest Repeated Measure Design with control group was adopted in this study. The study design includes the characteristics of manipulation, control and randomization. 
List 1-. Diagrammatic representation of research design

	Randomly selected Study subject
	Pre-test
	Intervention
	Post test 1
	Post test 2
	Post test 3

	Experimental group
	O1
	X1
	O2
	O3
	O4

	   Control group
	  O1
	
	O2
	O3
	O4



O1 - Pretest assessment of the lower extremity perfusion 
X1 - Intervention of Buerger Allen exercise
O2, O3, O4 - Repeated posttest assessment of lower extremity perfusion on 5th   10th   and 15th   day respectively
VARIABLES
Reseаrch Variableаre the qualities, properties, or characteristics identified in the reseаrch purpose аnd objectives or questions thаt аre observed or meаsured in the study (Susаnk.Grove, 2012)
Independent variable : Buerger Allen exercise
Dependent variable : Lower extremity perfusion. 
SETTING OF THE STUDY
Setting of the study is the physical location and condition in which data collection takes place in the study. (Polit,2022). The study was conducted in the general medical ward, among patients admitted under general medicine in a selected hospital, Coimbatore.
POPULATION
Population denotes the entire group of subjects under study (Sharma.k.2022). The target population for the present study was patients with type 2 diabetes mellitus who are meeting the designated set of criteria. Accessible population is clients who were admitted with a risk of developing diabetic foot ulcer in a selected hospital at Coimbatore.
SAMPLE

The sample is the subset of a population selected to participate in the research study. (Polit& Hungler 2023). The sample of the present study consist of 20 clients with type 2 Diabetes Mellitus between the age group of 40-60 yeаrs admitted in a selected hospital at Coimbatore.
SAMPLING TECHNIQUE 
The process of selecting a portion of the population to represent the entire population is known as sampling technique. (Patricia2022). Probability, systematic random sampling technique was used to select the samples (kth number) for the present study.
SAMPLE SIZE
Sample size is the total number of sample participating in a study. (polit,2022). The sample size of this pilot study consists of 20 selected type 2 Diabetes mellitus patients with impaired lower extremity perfusion between the age group of 40- 60yeаrs. Among them 10 members are for the experimental group and 10 members are for the control group. (If we consider the attrition rate as 10%, the sample size will be 22. Therefore, 11 for experimental group and 11 for control group)
CRITERIA FOR SAMPLE SELECTION
Inclusion criteria
· Аge group of 40 – 60 yeаrs
· Both mаle аnd femаle with type 2 diabetes mellitus
· Clients who are able to participate
· Clients with HbA1C more than 7%
· Who are available during the data collection period
Exclusion criteria
Patient who are
· Having leg and foot ulcer
· With foot gangrene
· Critically ill.
· Disoriented
· On anticoagulant therapy
· Smokers 
DESCRIPTION OF TOOL
Section A): Demographic profile:
This section consist of 8 demographic variables such as age, sex, education, occupation, type of house, marital status, type of family and annual income.
Section B): Clinical variables:
This section deals with 15 clinical variables such as dietary pattern, type of activity, body mass index, alcoholism, chronicity of diabetes mellitus, duration of taking diabetes treatment, presence of cardiac disease, renal disease, hypertension, anemia, family history of peripheral artery disease, stroke, mode of diabetes treatment, RBS value and HbA1C Value.
Section C): Diabetic foot peripheral perfusion assessment tool: 
This Tool Consists Of 1.Assessment Of Skin Colour, 2.Skin Integrity, 3.Nail, 4.Cyanosis 5.Skin Temperature, 6.Capillary Refill, 7.Edema, 8.Assessment Of Pedal Pulse, 9.Erythema, 10.Dependent Rubor, and 11.Ankle Brachial Pressure Index.
DESCRIPTION OF INTERVENTION
Buerger Allen Exercise is one of the interventions to stimulate the development of collateral circulation in the legs. In this exercise there are three steps.
Step 1 Elevation
The lower extremities are elevated to 45 degree angle and supported with a pillow in this position until the skin blanches (4 minutes).
Step 2 Dependency
The feet and legs are then lowered below the level of the rest of the body until redness appears flex, extend and rotate the feet (4 minutes).
Step 3 Horizontal
The legs are placed flat on the bed for (7 minutes).

DEVELOPMENT OF INTERVENTION
The intervention package was developed by the investigator after reviewing the literature and by obtaining the expert's opinion. Buerger-Allen exercise is а specific exercises intended to improve circulation to the feet and legs. It also relieves the symptoms in patients with lower limbs arterial insufficiency.
Benefits of Buerger’s Allen exercise
· Improves lower extremity circulation
· Increases the rate of blood flow
· Prevent and treat diabetic foot problems
· Improves the walking ability,
· Reduces necrosis, venous embolism, pain, swelling, cyanosis and the bed-rest time

Mechаnism of Buerger’s Allen exercise
The mechanism of Buerger’s exercises use gravitational changes in positions that are applied to the smooth musculature of vessels. Gravity helps alternately to empty and fill blood columns, which can eventually increase transportation of blood through them. The exercises involve the individual lying flat in bed with the legs elevated at 45 degrees until blanching occurs or for a maximum of 4 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 second phase is maintained for a minimum of 4 minutes or until rubor has appeared. Finally, the individual lies supine with the feet covered with a warm blanket lasting 7 minutes. The whole cycle is repeated 3 to 6 times each session, and the complete sequence is repeated 3 times a day

STEPS OF PROCEDURE
Buerger Allen exercise includes the following.  
· General instruction
· Preparation
· Buerger Allen Exercise
· After care
Step 1 – General instruction
· Establishing and maintaining a trustworthy relationship
· Explaining about the importance of lower extremity perfusion and benefits of Buerger Allen exercise.
Step 2 – Preparation
· Explaining the procedure to the patient
· Providing comfortable bed
Step 3 – Buerger allen exercises
· Buerger Allen exercises intended to improve circulation to the feet and legs.
· The lower extremities are elevated to a 45 to 90 degree angle and supported in this position until the skin blanches.
· The feet and legs are then lowered below the level of the rest of the body until redness appears, flex extend and rotate the feet.(care should be taken that there is no pressure against the back of the knees);
· Finally, the legs are placed flat on the bed for a few minutes.
· The procedure is given three times per day with a 6 hours interval for the period of 15 consecutive days.
Step 4 – After care
· Once finished check the pedal pulse
· Assess the peripheral sensation
· Find out any discoloration in the lower extremity.
· Document in nurse’s record.

CONTENT VALIDITY
The Content validity of the tool was established on the basis of the opinion of 16 experts. 1 consultаnt and diabetologist, 1 general surgeon, 1 vascular surgeon, 1 Neuro physiotherapist, 1 professor from community health nursing depаrtment, 8 professors from Medical surgical nursing depаrtment, 1 Statistitian,1 English professor аnd 1 Tamil professor. The necessary suggestions and modifications are in-corporated in the final preparation of the tool.
RELIABILITY
The reliability was done by the Test-Retest method. Hence, the tool is considered reliable for proceeding with the study.
ETHICAL APPROVAL

The ethical approval for the proposed study is obtained from institutional human ethical committee.
· Permission was obtained from the ethical committee
· Setting permission was obtained from the authority of hospital.
· Informed consent was obtained from the study samples
· Patients were protected from harm.
· Confidentiality was maintained.
PILOT STUDY
Pilot study is defined as, “a small-scale version or trial run, done in preparation of a major study’’. Denise F. Polit(2011). The current study is a pilot work for a large scale study.

DATA COLLECTION PROCEDURE
· The researcher obtained permission from the hospital and obtained the informed consent          from the study samples for conducting the study.
· The researcher used probability systematic random sampling technique to select the samples. Every kth number of sample has been allocated to experimental group. Remaining samples has been allocated as control group. 
· Pre test was conducted for both groups by Diabetic Foot Peripheral Perfusion and Peripheral Neuropathy Symptoms Assessment Tool which is developed by the researcher by obtaining expert’s opinion on its validity and reliability test.
· The intervention package was developed by the investigator after reviewing the literature and by obtaining the expert's opinion.
· Buerger Allen exercise procedure includes General instruction, Preparation, Buerger Allen Exercise and After care.
· The researcher established and maintained a trustworthy relationship and educated the clients about the importance of lower extremity perfusion and benefits of Buerger Allen exercise.
· Then explained the procedure to the patient and provided comfortable bed and privacy.
· Buerger Allen exercises intended to improve circulation to the feet and legs. The lower extremities are elevated to a 45 to 90 degree angle and supported in this position until the skin blanches. 
· The feet and legs are then lowered below the level of the rest of the body until redness appears, flex extend and rotate the feet. (Care should be taken that there is     no pressure against the back of the knees).
· Finally, the legs are placed flat on the bed for a few minutes.
· The procedure is given 3 times per day with a 6 hours interval for the period of 15 consecutive days.
· The researcher conducted training and developed training manual which includes data collection protocols, background materials, instructions and copies of all data forms.
· Post test was conducted for the same groups on 5th, 10th and 15th repeatedly along with other trained investigators by using the same Diabetic Foot Peripheral Perfusion Assessment Tool. 

PLAN FOR DATA ANALYSIS
Data analysis is the systematic organization and synthesis of research data and testing of hypotheses using those data. The data will be analyzed by using descriptive and inferential statistics
Descriptive Statistics
· Frequency and percentage distribution will be used to analyze the selected demographic variable
· Mean and standard deviation is used to assess the level of lower extremity perfusion 
Inferential Statistics
· Paired ‘t’ test (within group) is used to assess and compare the level of lower extremity perfusion among clients with type 2 diabetes mellitus within the experimental and control group.
· Independent ‘t’ test (between group) is used to assess the effectiveness of Buerger Allen Exercise on lower extremity perfusion among clients with type 2 diabetes mellitus.
· F test is used to compare the difference in level of lower extremity perfusion among clients with type 2 diabetes mellitus at baseline, 5th   day, 10th   day and 15th   day.
· Repeated measure ANOVA is used to measure the effectiveness of Buerger Allen Exercise on lower extremity perfusion among clients with type 2 diabetes mellitus in different intervals.
· Univariate, Bivariate and Multivariate statistical method are selected for analyzing the data by using SPSS package.
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Figure: 1. Schematic Representation Of Research Methodology


DATA ANALYSIS AND INTERPRETATION
Statistical analysis is a method of rendering qualitative information meaningful and intelligible, statistical procedure enables the researcher to reduce, summarize, organize, evaluate, interpret and communicate numeric information.
This chapter presents the analysis and interpretation of data, collected from in order to determine their level of lower extremity and effectiveness of Buerger Allen exercise. The data collected were organized, tabulated, analyzed and interpreted by means of statistical table and figures. Description and inferential statistics were used for analyzing the data on the basis of objectives of the study.
PRESENTATION OF DATA
Section I: 
1. Frequency and percentage distribution of the level of lower extremity perfusion among patients with diabetes mellitus according to the demographic variables in experimental and control group.
2. Frequency аnd percentаge distribution of the level of lower extremity perfusion among patients with diabetes mellitus according to the clinical variables in experimental and control group.
Section II: 
1. Comparison of pretest and post tests Foot Peripheral Perfusion scores (Right Leg) among clients with Type II diabetes mellitus between the experimental and control group 
2. Multiple comparison of mean Foot Peripheral Perfusion scores (Right Leg) among clients with Type II diabetes mellitus in experimental and control group.
3. Comparison of pretest and post tests mean Foot Peripheral Perfusion scores (Right Leg) among clients with Type II diabetes mellitus in experimental and control group by using Repeated Measures ANOVA.
4. Pairwise comparison of mean Foot Peripheral Perfusion score (Right Leg) among clients with Type II diabetes mellitus in experimental and control group.
Section III: 
1. Comparison of pretest and post tests Foot Peripheral Perfusion scores (Left Leg) among clients with Type II diabetes mellitus between the experimental and control group (Two-way ANOVA Repeated Measures Test with Bonferroni multiple Comparison)
2. Multiple comparison of mean Foot Peripheral Perfusion scores (Left Leg) among clients with Type II diabetes mellitus in experimental and control group.
3. Comparison of pretest and post tests mean Foot Peripheral Perfusion scores (Left Leg) among clients with Type II diabetes mellitus in experimental and control group by using Repeated Measures ANOVA (RM ANOVA).
4. Pairwise comparison of mean Foot Peripheral Perfusion score (Left Leg) among clients with Type II diabetes mellitus in experimental and control group.
Section IV:
1. Association of pre test level of lower extremity perfusion among patients with diabetes with their selected demographic variables mellitus in experimental and control group.
2. Association of pre test level of lower extremity perfusion among patients with diabetes with their selected demographic variables mellitus in experimental and control group
Table 1: Frequency аnd percentаge distribution of the level of lower extremity perfusion among patients with diabetes mellitus according to the demographic variables in experimental and control group.
N = 20(10+10)
	Demographic Variables
	Experimental Group
	Control  Group

	
	F
	%
	F
	%

	Age in years
	
	
	
	

	40 – 45
	0
	0
	3
	30.0

	46 – 50
	1
	10.0
	1
	10.0

	51 – 55
	4
	40.0
	2
	20.0

	56 – 60
	5
	50.0
	4
	40.0

	Gender
	
	
	
	

	Male
	8
	80.0
	7
	70.0

	Female
	2
	20.0
	3
	30.0

	Education
	
	
	
	

	Illiteracy
	1
	10.0
	2
	20.0

	Primary education
	2
	20.0
	5
	50.0

	Secondary education
	6
	60.0
	2
	20.0

	Graduate
	1
	10.0
	1
	10.0

	Occupation
	
	
	
	

	Unemployment
	2
	20.0
	1
	10.0

	Self employment
	1
	10.0
	3
	30.0

	Private employee
	7
	70.0
	5
	50.0

	Government employee
	0
	0
	1
	10.0

	Type of house
	
	
	
	

	Katcha house
	2
	20.0
	7
	70.0

	Pacca house
	8
	80.0
	3
	30.0

	Marital status
	
	
	
	

	Married
	10
	100.0
	9
	90.0

	Unmarried
	0
	0
	1
	10.0

	Type of family
	
	
	
	

	Nuclear 
	8
	80.0
	8
	80.0

	Joint
	2
	20.0
	2
	20.0

	Income
	
	
	
	

	<2 lakhs
	3
	30.0
	6
	60.0

	2 – 4 lakhs
	5
	50.0
	4
	40.0

	>4 lakhs
	2
	20.0
	0
	0


	Table:1 Shows the frequency and percentage distribution in the experimental and control groups on the basis of demographic variables. Example: age. It shows that, in experimental group, more than one third 5 (50 %) were in the 56-60 age group, whereas 4(40%) in the control group were between 56 - 60. The mean ages of the participants in the control and the experimental groups were 56.61 and 48.20 years respectively.

Table 2: Frequency аnd percentаge distribution of the level of lower extremity perfusion among patients with diabetes mellitus according to the clinical variables in experimental and control group.
N = 20(10+10)
	Clinical Variables
	Experimental Group
	Control Group

	
	F
	%
	F
	%

	Dietary pattern
	
	
	
	

	Vegetarian
	2
	20.0
	3
	30.0

	Non-vegetarian
	8
	80.0
	7
	70.0

	Type of activities
	
	
	
	

	Sedentary worker
	0
	0
	4
	40.0

	Moderate worker
	7
	70.0
	5
	50.0

	Heavy worker
	3
	30.0
	1
	10.0

	Body Mass Index
	
	
	
	

	Underweight
	0
	0
	3
	30.0

	Healthy weight
	7
	70.0
	3
	30.0

	Overweight
	2
	20.0
	4
	40.0

	Obesity
	1
	10.0
	0
	0

	Alcoholism
	
	
	
	

	Yes
	2
	20.0
	3
	30.0

	No
	8
	80.0
	7
	70.0

	Chronicity of diabetes mellitus
	
	
	
	

	Below 1 year
	1
	10.0
	2
	20.0

	1 – 4 years
	2
	20.0
	4
	40.0

	5 – 8 years
	3
	30.0
	1
	10.0

	Above 8 years
	4
	40.0
	3
	30.0

	Duration of taking anti diabetic drug
	
	
	
	

	Below 1 year
	1
	10.0
	2
	20.0

	Above 1 year – 3 years
	3
	30.0
	4
	40.0

	Above 3 years - 4 years
	1
	10.0
	1
	10.0

	Above 4 years
	5
	50.0
	3
	30.0

	Cardiac Disease
	
	
	
	

	Yes
	3
	30.0
	2
	20.0

	No
	7
	70.0
	8
	80.0

	Renal disease
	
	
	
	

	Yes
	3
	30.0
	1
	10.0

	No
	7
	70.0
	9
	90.0

	Family history of peripheral vascular disease
	
	
	
	

	Yes
	4
	40.0
	1
	10.0

	No
	6
	60.0
	9
	90.0

	Hypertension
	
	
	
	

	Yes
	5
	50.0
	4
	40.0

	No
	5
	50.0
	6
	60.0

	Anemia	
	
	
	
	

	No 
	2
	20.0
	2
	20.0

	Mild
	6
	60.0
	6
	60.0

	Moderate
	2
	20.0
	1
	10.0

	Severe
	0
	0
	1
	10.0

	Stroke
	
	
	
	

	Yes
	4
	40.0
	0
	0

	No
	6
	60.0
	10
	100.0

	Mode of treatment
	
	
	
	

	OHA
	5
	50.0
	3
	30.0

	Insulin
	0
	0
	2
	20.0

	OHA / Insulin
	5
	50.0
	5
	50.0

	RBS
	
	
	
	

	<140 mg/dl
	0
	0
	1
	10.0

	140 – 199 mg/dl
	4
	40.0
	4
	40.0

	200 – 299 mg/dl
	5
	50.0
	5
	50.0

	≥300 mg/dl
	1
	10.0
	0
	0

	HbA1c
	
	
	
	

	7 – 8.5%
	3
	30.0
	7
	70.0

	8.6 – 10%
	3
	30.0
	2
	20.0

	>10%
	4
	40.0
	1
	10.0


Table:2 Shows the frequency and percentage distribution in the experimental and control groups on the basis of clinical variables.
Table 3: Comparison of pretest and post tests Foot Peripheral Perfusion scores (Right Leg) among clients with Type II diabetes mellitus between the experimental and control group (Two-way ANOVA Repeated Measures Test with Bonferroni multiple Comparison)
N=20(10+10)
	Source
	F
value
	P
Value
	Repeated contrast test

	Between Subjects 
	

	Groups 
	45.525
	0.0001*
	

	Within subjects
	Comparison
	Group
	Mean difference
	F
Value
	P
Value

	Assessment
	49.553
	0.0001*
	Pretest
Vs
Post test 1
	2.650
	60.05
	0.0001*

	
	
	
	Post test 1
Vs
Post test 2
	0.700
	14.23
	0.0001*

	
	
	
	Post test 2
Vs
Post test 3
	1.400
	36.0
	0.0001*

	Assessment
*Group
	97.161
	0.0001*
	Pretest
Vs
Post test 1
	EG
	5.000
	66.05
	0.0001*

	
	
	
	
	CG
	0.300
	
	

	
	
	
	Post test 1
Vs
Post test 2
	EG
	1.500
	36.0
	0.0001*

	
	
	
	
	CG
	0.100
	
	

	
	
	
	Post test 2
Vs
Post test 3
	EG
	2.800
	29.89
	0.0001*

	
	
	
	
	CG
	0.000
	
	


EG- Experimental group.  CG – Control Group.
S – Significant at P < 0.05 level                               
* Interaction effect
Table 3 shows the comparison of pre test & post test I, II, and III peripheral perfusion score among experimental group and control group. The mean difference was 2.67 in pretest vs post test I, 0.5 in posttest I vs post test II and 1.4 in post test II vs post test III, which is statistically significant at 0.05 levels. The result reveals a significant difference between the pretest and the posttest I, II, and III mean peripheral perfusion score of right leg in the experimental group. No support for the null hypothesis is seen from the above findings. The researcher is driven to accept the research hypothesis.

Table 4: Multiple comparison of mean Foot Peripheral Perfusion scores (Right Leg) among clients with Type II diabetes mellitus in experimental and control group.
N=20(10+10)
	Assessment
	Group
	Mean
	S.D
	ANOVA
	Posthoc Bonferroni “t” test

	
	
	
	
	F-Value
	p-value
	Comparison
	M.D
	p-value

	Pretest
	Experimental Group
	14.30
	4.00
	0.623
	0.440
	Experimental
Vs.
Control
	1.300
	0.090

	
	Control Group
	13.00
	3.33
	
	
	
	
	

	Posttest-I
	Experimental Group
	9.30
	3.27
	5.774
	0.027*
	Experimental
Vs.
Control
	3.400
	0.001*

	
	Control Group
	12.70
	3.06
	
	
	
	
	

	Posttest-II
	Experimental Group
	7.80
	2.89
	15.712
	0.001*
	Experimental
Vs.
Control
	5.000
	0.0001*

	
	Control Group
	12.80
	2.74
	
	
	
	
	

	Posttest-III
	Experimental Group
	5.00
	1.63
	59.777
	0.0001*
	Experimental
Vs.
Control
	7.800
	0.0001*

	
	Control Group
	12.80
	2.74
	
	
	
	
	


*p<0.05 – Significant
Table 4 shows the comparison of pre test & post test I, II and III peripheral perfusion score  among experimental group and control group. The mean value was 14.30 (SD 4) in pretest experimental group and 13 (SD 4) in pretest control group. The mean value was 9.3 (SD 3.27) in posttest I experimental group and 12.70 (SD 3.06) in posttest I control group. The mean value was 7.80 (SD 2.89) in posttest II experimental group and 12.80 (SD 2.74) in posttest II control group. The mean value was 5 (SD 1.63) in posttest III experimental group and 12.80 (SD 2.74) in posttest III control group. The result reveals a significant difference between the pretest and the posttest I, II, and III mean peripheral perfusion score in the experimental group. 
It shows the comparison of pre test & post test I, II and III peripheral perfusion score (right leg) among experimental group and control group. The pre test F value is 0.623, the mean difference of pretest experimental vs control group is 1.3. The post test I, F value is 5.774, the mean difference of posttest I experimental vs control group is 3.4. The post test II, F value is 15.712, the mean difference of posttest II experimental vs control group is 5.0. The post test III, F value is 59.777, the mean difference of posttest III experimental vs control group is 7.8. No support for the null hypothesis is seen from the above findings. The researcher is driven to accept the research hypothesis.


Table 5: Comparison of pretest and post tests mean Foot Peripheral Perfusion scores (Right Leg) among clients with Type II diabetes mellitus in experimental and control group by using Repeated Measures ANOVA (RM ANOVA).
N=20(10+10)
	Group
	Foot Peripheral Perfusion
	Mean
	S.D
	Mean Difference
	RM ANOVA “F” & 
p-value

	Experimental Group
	Pretest
	14.30
	4.00
	9.30
	F = 89.764
p=0.0001
S*

	
	Post Test 1
	9.30
	3.27
	
	

	
	Post Test 2
	7.80
	2.89
	
	

	
	Post Test 3
	5.00
	1.63
	
	

	Control Group
	Pretest
	13.00
	3.33
	0.20
	F = 0.241
p=0.734
N.S

	
	Post Test 1
	12.70
	3.06
	
	

	
	Post Test 2
	12.80
	2.74
	
	

	
	Post Test 3
	12.80
	2.74
	
	


*p<0.05, S – Significant					N.S – Not Significant, p>0.05


Table 5 shows that the F value of pretest and post tests mean Foot Peripheral Perfusion scores (Right Leg) among clients with Type II diabetes mellitus in experimental group is 89.764 which is statistically significant comparing to the F value of control group is 0.241 which is statistically not significant by using Repeated Measures ANOVA (RM ANOVA). Thus the researcher has to accept the research hypothesis.

Table 6: Pairwise comparison of mean Foot Peripheral Perfusion score (Right Leg) among clients with Type II diabetes mellitus in experimental and control group.
N=20(10+10)
	Group
	Time
	Mean
	S.D
	Mean Difference
	Paired “t” test

	
	
	
	
	
	t-Value
	p-value

	Experimental group
	Pretest
	14.30
	4.00
	5.00
	9.682
	0.0001*
(S)

	
	Post Test 1
	9.30
	3.27
	
	
	

	
	Post Test 1
	9.30
	3.27
	1.50
	5.582
	0.0001*
(S)

	
	Post Test 2
	7.80
	2.89
	
	
	

	
	Post Test 2
	7.80
	2.89
	2.80
	6.332
	0.0001*
(S)

	
	Post Test 3
	5.00
	1.63
	
	
	

	
	Pretest
	14.30
	4.00
	9.30
	10.391
	0.0001*
(S)

	
	Post Test 3
	5.00
	1.63
	
	
	

	Control Group
	Pretest
	13.00
	3.33
	0.30
	0.818
	0.434
(N.S)

	
	Post Test 1
	12.70
	3.06
	
	
	

	
	Post Test 1
	12.70
	3.06
	-0.10
	-0.557
	0.591
(N.S)

	
	Post Test 2
	12.80
	2.74
	
	
	

	
	Post Test 2
	12.80
	2.74
	0.00
	0.000
	1.000
(N.S)

	
	Post Test 3
	12.80
	2.74
	
	
	

	
	Pretest
	13.00
	3.33
	0.20
	0.391
	0.705
(N.S)

	
	Post Test 3
	12.80
	2.74
	
	
	


*p<0.05 – Significant						N.S – Not Significant, p>0.05
Table 6 shows the paired ‘t’ test value of mean Foot Peripheral Perfusion score (Right Leg) among clients with Type II diabetes mellitus in control group is 0.391, which is statistically not significant and  the paired ‘t’ test value of  of mean Foot Peripheral Perfusion score (Right Leg) among clients with Type II diabetes mellitus in experimental group is 10.394, which is more than the table value, hence it is considered as statistically significant. Thus the null hypothesis is rejected.

Table 7: Comparison of pretest and post tests Foot Peripheral Perfusion scores (Left Leg) among clients with Type II diabetes mellitus between the experimental and control group (Two-way ANOVA Repeated Measures Test with Bonferroni multiple Comparison)
N=20(10+10)
	Source
	F
value
	P
value
	Repeated contrast test

	Between Subjects 
	

	Groups 
	36.424
	0.0001*
	

	Within subjects
	Comparison
	Group
	Mean difference
	F
Value
	P
Value

	Assessment
	187.284
	0.0001*
	Pretest
Vs
Post test 1
	2.900
	315.37
	0.0001*

	
	
	
	Post test 1
Vs
Post test 2
	1.100
	57.32
	0.0001*

	
	
	
	Post test 2
Vs
Post test 3
	1.750
	88.20
	0.0001*

	Assessment
*Group
	291.21
	0.0001*
	Pretest
Vs
Post test 1
	EG
	5.900
	324.0
	0.0001*

	
	
	
	
	CG
	-0.100
	
	

	
	
	
	Post test 1
Vs
Post test 2
	EG
	1.900
	22.15
	0.001*

	
	
	
	
	CG
	0.300
	
	

	
	
	
	Post test 2
Vs
Post test 3
	EG
	3.200
	109.69
	0.0001*

	
	
	
	
	CG
	0.300
	
	


EG- Experimental group.  CG – Control Group.
S – Significant at P < 0.05 level                               
* Interaction effect

Table 7 shows the comparison of pre test & post test I, II and III peripheral perfusion score among experimental group and control group. The mean difference was 2.9 in pretest vs post test I, 1.1 in posttest I vs post test II and 1.75 in post test II vs post test III, which is statistically significant at 0.05 levels. The result reveals a significant difference between the pretest and the posttest I, II, and III mean peripheral perfusion score of right leg in the experimental group. No support for the null hypothesis is seen from the above findings. The researcher is driven to accept the research hypothesis.
Table 8: Multiple comparison of mean Foot Peripheral Perfusion scores (Left Leg) among clients with Type II diabetes mellitus in experimental and control group.
N=20(10+10)
	Assessment
	Group
	Mean
	S.D
	ANOVA
	Posthoc Bonferroni “t” test

	
	
	
	
	F-Value
	p-value
	Comparison
	M.D
	p-value

	Pretest
	Experimental Group
	17.50
	4.06
	0.802
	0.440
	Experimental
Vs.
Control
	1.600
	0.053

	
	Control Group
	15.90
	3.93
	
	
	
	
	

	Posttest-I
	Experimental Group
	11.60
	3.50
	7.129
	0.016*
	Experimental
Vs.
Control
	4.400
	0.0001*

	
	Control Group
	16.00
	3.86
	
	
	
	
	

	Posttest-II
	Experimental Group
	9.70
	3.06
	15.713
	0.001*
	Experimental
Vs.
Control
	6.000
	0.0001*

	
	Control Group
	15.70
	3.68
	
	
	
	
	

	Posttest-III
	Experimental Group
	6.50
	2.37
	46.023
	0.0001*
	Experimental
Vs.
Control
	8.900
	0.0001*

	
	Control Group
	15.40
	3.40
	
	
	
	
	


*p<0.05 – Significant
Table 8 shows the comparison of pre test & post test I, II and III peripheral perfusion score  among experimental group and control group. The pre test F value is 0.802, the mean difference of pretest experimental vs control group is 1.6. The post test I, F value is 7.129, the mean difference of posttest I experimental vs control group is 4.4. The post test II, F value is 15.713, the mean difference of posttest II experimental vs control group is 6.0. The post test III, F value is 46.023, the mean difference of posttest III experimental vs control group is 8.9. No support for the null hypothesis is seen from the above findings. The researcher is driven to accept the research hypothesis.

Table 9: Comparison of pretest and post tests mean Foot Peripheral Perfusion scores (Left Leg) among clients with Type II diabetes mellitus in experimental and control group by using Repeated Measures ANOVA (RM ANOVA).
N=20(10+10)
	Group
	Foot Peripheral Perfusion
	Mean
	S.D
	Mean Difference
	RM ANOVA “F” & 
p-value

	Experimental Group
	Pretest
	17.50
	4.06
	11.0
	F = 296.353
p=0.0001
S*

	
	Post Test 1
	11.60
	3.50
	
	

	
	Post Test 2
	9.70
	3.06
	
	

	
	Post Test 3
	6.50
	2.37
	
	

	Control Group
	Pretest
	15.90
	3.93
	0.500
	F = 2.953
p=0.078
N.S

	
	Post Test 1
	16.00
	3.86
	
	

	
	Post Test 2
	15.70
	3.68
	
	

	
	Post Test 3
	15.40
	3.40
	
	


*p<0.05, S – Significant					N.S – Not Significant, p>0.05

Table 9 shows that the F value of pretest and post tests mean Foot Peripheral Perfusion scores (Left Leg) among clients with Type II diabetes mellitus in experimental group is 296.353 which is statistically significant comparing to the F value of control group is 2.953 which is statistically not significant by using Repeated Measures ANOVA (RM ANOVA). Thus the researcher has to accept the research hypothesis.


Table 10: Pairwise comparison of mean Foot Peripheral Perfusion score (Left Leg) among clients with Type II diabetes mellitus in experimental and control group.
N=20(10+10)
	Group
	Time
	Mean
	S.D
	Mean Difference
	Paired “t” test

	
	
	
	
	
	t-Value
	p-value

	Experimental group
	Pretest
	17.50
	4.06
	5.90
	18.762
	0.0001*
(S)

	
	Post Test 1
	11.60
	3.50
	
	
	

	
	Post Test 1
	11.60
	3.50
	1.90
	8.143
	0.0001*
(S)

	
	Post Test 2
	9.70
	3.06
	
	
	

	
	Post Test 2
	9.70
	3.06
	3.20
	12.829
	0.0001*
(S)

	
	Post Test 3
	6.50
	2.37
	
	
	

	
	Pretest
	17.50
	4.06
	11.00
	19.721
	0.0001*
(S)

	
	Post Test 3
	6.50
	2.37
	
	
	

	Control Group
	Pretest
	15.90
	3.93
	-0.10
	-1.000
	0.343
(N.S)

	
	Post Test 1
	16.00
	3.86
	
	
	

	
	Post Test 1
	16.00
	3.86
	0.30
	1.406
	0.193
(N.S)

	
	Post Test 2
	15.70
	3.68
	
	
	

	
	Post Test 2
	15.70
	3.68
	0.30
	1.406
	0.193
(N.S)

	
	Post Test 3
	15.40
	3.40
	
	
	

	
	Pretest
	15.90
	3.93
	0.50
	1.861
	0.096
(N.S)

	
	Post Test 3
	15.40
	3.40
	
	
	


*p<0.05 – Significant						N.S – Not Significant, p>0.05

Table 10 shows the paired ‘t’ test value of mean Foot Peripheral Perfusion score (Left Leg) among clients with Type II diabetes mellitus in control group is 1.861, which is statistically not significant and  the paired ‘t’ test value of  of mean Foot Peripheral Perfusion score (Left Leg) among clients with Type II diabetes mellitus in experimental group is 19.721, which is more than the table value, hence it is considered as statistically significant. Thus the null hypothesis is rejected.

RESULT AND DISCUSSION
The mаin аim of the study wаs to assess the effectiveness of Buerger Allen exercise on level of lower extremity perfusion among patients with type 2 diabetes mellitus in selected hospitals at Coimbatore.
True experimental pre test post test repeated measure control group design was adopted in this study. The tool consists of demographic variables, clinical variables, diabetic foot peripheral perfusion assessment tool for selected clinical features of PVD to assess the Lower extremity perfusion. This pilot study was conducted on 20 patients admitted with type 2diabetes mellitus who met the inclusion criteria and selected by probability systematic sampling technique. After the selection of sample, the level of PVD was assessed by using the diabetic foot peripheral perfusion assessment tool. Buerger Allen Exercise intervention was administered three times per day with 6 hours interval for the period of 15 days on patients with type 2 diabetes mellitus. On  5th, 10th and 15th days of Buerger Allen Exercise, post test was conducted on the samples using the diabetic foot peripheral perfusion assessment tool. The descriptive statistics (frequency, percentage, mean, standard deviation) and inferential statistics (‘chi’squаre, pаired t test, ANOVA, RMANOVA) were used to analyze the data and to test the study hypotheses.
The first objective of the study was to assess the levels of lower extremity perfusion among patients with type 2 diabetes mellitus in both experimental and control group.
Table 3 shows the comparison of pre test & post test I, II, and III peripheral perfusion score (right leg) among experimental group and control group. The mean difference was 2.67 in pretest vs post test I, 0.5 in posttest I vs post test II and 1.4 in post test II vs post test III, which is statistically significant at 0.05 levels. The result reveals a significant difference between the pretest and the posttest I, II, and III mean peripheral perfusion score of right leg in the experimental group. No support for the null hypothesis is seen from the above findings. The researcher is driven to accept the research hypothesis.
Table 7 shows the comparison of pre test & post test I, II and III peripheral perfusion score (left leg) among experimental group and control group. The mean difference was 2.9 in pretest vs post test I, 1.1 in posttest I vs post test II and 1.75 in post test II vs post test III, which is statistically significant at 0.05 levels. The result reveals a significant difference between the pretest and the posttest I, II, and III mean peripheral perfusion score of right leg in the experimental group. No support for the null hypothesis is seen from the above findings. The researcher is driven to accept the research hypothesis.

This study finding was supported by Likhila Abraham: 2015 A study to assess the effectiveness of structured teaching programme on knowledge regarding varicose vein and practice of Buerger Allen Exercise in improving peripheral perfusion among workers in a Tile Factory at Mangalore. The investigator selected pre experimental one group pretest- post test design. Total samples consisted of 60 male workers based on simple random sampling technique was used to select the desired size of workers. The workers knowledge on varicose vein was assessed with interview method and perfusion of extremity was measured using check list. In this study the pretest mean score of peripheral perfusion was 18.33 and also 39(65%) had mild symptoms, 21(35%) had moderate symptoms of reduced perfusion.
Balaha M.H.et. al (2010) conducted a study on Effect of Buerger Exercise on lower extremity perfusion among 250 patients admitted in medical wards at King Faisal University Hospital, Saudi Arabia. ABI was used to diagnose PAD. PAD was diagnosed in 35.6% of cases, distributed as 45% mild, 32.6% moderate and 22.4% severe. So this study supports the present study. Where the researcher observed that the levels of lower extremity perfusion inents with selected type 2 diаbetes mellitus are low.
The second objective of the study to evaluate the effectiveness of buergerallen exercise on levels of lower extremity perfusion among patients with type 2 diabetes mellitus in experimental group.
After Buerger Allen Exercise post test was conducted on 3 phases.
Table 4 shows the comparison of pre test & post test I, II and III peripheral perfusion score (right leg) among experimental group and control group. The mean value was 14.30 (SD 4) in pretest experimental group and 13 (SD 4) in pretest control group. The mean value was 9.3 (SD 3.27) in posttest I experimental group and 12.70 (SD 3.06) in posttest I control group. The mean value was 7.80 (SD 2.89) in posttest II experimental group and 12.80 (SD 2.74) in posttest II control group. The mean value was 5 (SD 1.63) in posttest III experimental group and 12.80 (SD 2.74) in posttest III control group. The result reveals a significant difference between the pretest and the posttest I, II, and III mean peripheral perfusion score in the experimental group. 
It shows the comparison of pre test & post test I, II and III peripheral perfusion score (right leg) among experimental group and control group. The pre test F value is 0.623, the mean difference of pretest experimental vs control group is 1.3. The post test I, F value is 5.774, the mean difference of posttest I experimental vs control group is 3.4. The post test II, F value is 15.712, the mean difference of posttest II experimental vs control group is 5.0. The post test III, F value is 59.777, the mean difference of posttest III experimental vs control group is 7.8. No support for the null hypothesis is seen from the above findings. The researcher is driven to accept the research hypothesis.
Table 5 shows that the F value of pretest and post tests mean Foot Peripheral Perfusion scores (Right Leg) among clients with Type II diabetes mellitus in experimental group is 89.764 which is statistically significant comparing to the F value of control group is 0.241 which is statistically not significant by using Repeated Measures ANOVA (RM ANOVA). Thus the researcher has to accept the research hypothesis.
Table 6 shows the paired ‘t’ test value of mean Foot Peripheral Perfusion score (Right Leg) among clients with Type II diabetes mellitus in control group is 0.391, which is statistically not significant and  the paired ‘t’ test value of  of mean Foot Peripheral Perfusion score (Right Leg) among clients with Type II diabetes mellitus in experimental group is 10.394, which is more than the table value, hence it is considered as statistically significant. Thus the null hypothesis is rejected.
Table 8 shows the comparison of pre test & post test I, II and III peripheral perfusion score (left leg) among experimental group and control group. The pre test F value is 0.802, the mean difference of pretest experimental vs control group is 1.6. The post test I, F value is 7.129, the mean difference of posttest I experimental vs control group is 4.4. The post test II, F value is 15.713, the mean difference of posttest II experimental vs control group is 6.0. The post test III, F value is 46.023, the mean difference of posttest III experimental vs control group is 8.9. No support for the null hypothesis is seen from the above findings. The researcher is driven to accept the research hypothesis.
Table 9 shows that the F value of pretest and post tests mean Foot Peripheral Perfusion scores (Left Leg) among clients with Type II diabetes mellitus in experimental group is 296.353 which is statistically significant comparing to the F value of control group is 2.953 which is statistically not significant by using Repeated Measures ANOVA (RM ANOVA). Thus the researcher has to accept the research hypothesis.
Table 10 shows the paired ‘t’ test value of mean Foot Peripheral Perfusion score (Left Leg) among clients with Type II diabetes mellitus in control group is 1.861, which is statistically not significant and  the paired ‘t’ test value of  of mean Foot Peripheral Perfusion score (Left Leg) among clients with Type II diabetes mellitus in experimental group is 19.721, which is more than the table value, hence it is considered as statistically significant. Thus the null hypothesis is rejected.

Jissy Jacob(2013) Effectiveness of Buerger Allen Exercise on Peripheral Perfusion among patients with Type 2 Diabetes Mellitus in selected hospital, Bangalore. In this study also depicted that   after the Buerger allen exercise in experimental group, the post test mean score of lower extremity perfusion among Type 2 DM was highest
2.40 (8.57%), which was improved than compared to the control group.

Priyanka Jayakumar (2014) a quasi experimental pre and post test control group design circulation among clients with diabetes mellitus in selected hospitals at Bangalore. The findings of the study revealed that post test mean score was 6.18, with stаndard deviаtion 2.2 pаired ‘t’ test vаlue is 11.12 which is stаtisticаlly significаntat p< 0.05 level.
The third objective of the study was to find out the association between the post test levels of lower extremity perfusion among patients with type 2 diabetes mellitus and selected demographic variables.

The ‘chi’ squаre test wаs cаlculаted to find out the association between the pretest levels of lower extremity perfusion and selected demogrаphic vаriаbles such аs type of family (χ2 vаlue 10.0 df 2) which is Significant at p<0.05 level. where аs other demogrаphic vаriаbles аre not Significant at p <0.05 level. Therefore the reseаrcher pаrtiаlly reject the null hypothesis аnd pаrtiаlly аccepts the reseаrch hypothesis for except type of family.
The ‘chi’ squаre test wаs cаlculаted to find out the association between the pretest levels of lower extremity perfusion and selected clinical vаriаbles, which is Significant at p<0.05 level. whereas none of the clinical vаriаbles аre Significant at p <0.05 level. Therefore, the null hypothesis was accepted and hence the research hypothesis (H4) was rejected.



.	Pranitha (2010) conducted to determine the effectiveness of Buerger Allen Exercise on lower extremity perfusion. It concluded thаt the computed ‘chi’square value showed that there was no association between pre-test peripheral perfusion with selected variables such as age, education, BMI and dietary pattern at p<0.05 level of significance.

This study was supported by NishaGhimire (2013) conducted to determine the effectiveness of Buergerallen exercises in improving peripheral perfusion among Type II diabetes mellitus patients admitted in selected hospitals at Mangalore. The study results shows that chi-square value of occupation, type of work are statistically significant at p<0.05 level.


SUMMARY, NURSING IMPLICATIONS AND RECOMMENDATIONS

The study concluded to find out the effectiveness of Buerger Allen exercise on lower extremity perfusion among patients with type 2 diabetes mellitus in selected hospitals at Coimbatore.

The study was conducted to evaluate the effectiveness of Buerger Allen Exercise on level of lower extremity perfusion among patients with type 2 diаbetes mellitus admitted at Mallika nursing home, Coimbatore. Review of literature was under taken from primary and secondary sources that formed the basis of selection of problem, formation of tool and conceptual framework. The modified conceptual framework of Wiedenback’s Helping Art of Clinical Nursing Theory, 1970, is applied in this study. The research design used in the study was True experimental Pre test post test repeated measure control group design. The tool consists of demographic variables, clinical variables, dabetic foot peripheral perfusion assessment tool. Sixteen Experts validated the tool. Initially section A consisted of 8 demographic variables. In section B  consisted of 15 clinical variables, section C consisted of 11 scales of diabetic foot peripheral perfusion assessment tool. This was used to assess the level of lower extremity perfusion as prepared by researcher. Based on the experts opinion, necessary changes were made in the sections.
This pilot study was conducted in the month of February, March and April, 2025 for a period of 3 months. The study was found to be feasible to proceed with the main study.
The study was conducted after obtaining the setting permission from the director of Mallika nursing home, Coimbatore. Informed consent obtained from 20 patients admitted with type 2 diаbetes mellitus who met the inclusion criteria and were selected by probаbility systematic sampling technique. After the selection of sample, the level of lower extremity perfusion was assessed by using the diabetic foot peripheral perfusion assessment tool. Then Buerger Allen Exercise intervention was administered three times per day with 6 hours interval for the period of 15 days. After Buerger Allen Exercise, post test was conducted on the same samples on 5th, 10th and 15th day using the same diabetic foot peripheral perfusion assessment tool. The descriptive statistics (frequency, percentage, mean, standard deviation) and inferential statistics were used to test the hypothesis. Paired ‘t’test, ANOVA, RMANOVA аnd chi squаre test was used. The level of significаnce wаs аssessed at p<0.05 .
Mаjor findings of the study
Distribution of pre test аnd post test level of lower extremity perfusion among patient with type 2 diabetes mellitus in both experimental and control group
The study findings reveal that the level of lower extremity perfusion during pretest were 3 (30%) among the samples had moderate inadequate perfusion, 5 (50%) had severe and 2 (20%) had profound inadequate perfusion in right leg of experimental group. 2 (20%) of population had moderate inadequate perfusion, 7 (70%) had severe and 1 (10%) had profound inadequate perfusion in right leg of control group. 5 (50%) among the samples had moderate inadequate perfusion, 4 (40%) had severe and 1 (10%) had profound inadequate perfusion in left leg of experimental group. 4 (40%) of population had moderate inadequate perfusion, 5 (50%) had severe and 1 (10%) had profound inadequate perfusion in left leg of control group. The score was gradually increased from post test –I to post test -3 about 40%. But in the control group only 10% of increase in the score. Thus the intervention made a significant change in the experimental group compared to the control group.
Comparison of post test level of lower extremity perfusion among patient with diabetes mellitus in experimental and control group
The obtained lower extremity perfusion comparison score of pre test & post test I, II and III (right leg) among experimental group and control group. The pre test F value is 0.623, the mean difference of pretest experimental vs control group is 1.3. The post test I, F value is 5.774, the mean difference of posttest I experimental vs control group is 3.4. The post test II, F value is 15.712, the mean difference of posttest II experimental vs control group is 5.0. The post test III, F value is 59.777, the mean difference of posttest III experimental vs control group is 7.8. No support for the null hypothesis is seen from the above findings. The researcher is driven to accept the research hypothesis.
The obtained lower extremity perfusion comparison score of pre test & post test I, II and III (right leg) among experimental group and control group. The pre test F value is 0.802, the mean difference of pretest experimental vs control group is 1.6. The post test I, F value is 7.129, the mean difference of posttest I experimental vs control group is 4.4. The post test II, F value is 15.713, the mean difference of posttest II experimental vs control group is 6.0. The post test III, F value is 46.023, the mean difference of posttest III experimental vs control group is 8.9. No support for the null hypothesis is seen from the above findings. The researcher is driven to accept the research hypothesis.
Association between the post test level of lower extremity perfusion among patients with type2 diabetes mellitus in experimentаl аnd control group with their selected demographic variables
The ‘chi’ squаre test wаs cаlculаted to find out the association between the pretest levels of lower extremity perfusion and selected demogrаphic vаriаbles such аs type of family (χ2 vаlue 10.0 df 2) which is Significant at p<0.05 level. where аs other demogrаphic vаriаbles аre not Significant at p <0.05 level. Therefore the reseаrcher pаrtiаlly reject the null hypothesis аnd pаrtiаlly аccepts the reseаrch hypothesis for except type of family.
The ‘chi’ squаre test wаs cаlculаted to find out the association between the pretest levels of lower extremity perfusion and selected clinical vаriаbles, which is Significant at p<0.05 level. whereas none of the clinical vаriаbles аre Significant at p <0.05 level. Therefore, the null hypothesis was accepted and hence the research hypothesis (H4) was rejected.

CONCLUSION
The present study assessed the effectiveness of Buerger Allen Exercise on level of lower extremity perfusion among patients with with type 2 diabetes mellitus who were admitted in Mallika nursing home. The study was conducted among 10 samples in the Experimental and 10 samples in the control group for a period of 3 months in Mallika nursing home, Coimbatore. The level of lower extremity perfusion was inadequate and severely inаdequаte perfusion before Buerger Allen Exercise. It was found that the clients had аdequаte and moderаtly аdequаte after the intervention. None of them had inadequate and severely inаdequаte perfusion after administration of Buerger Allen Exercise. The study result has proven that there was a significant improvement in the peripheral vascular perfusion in the lower extremities in the Experimental group compared to that of the Control group assessed using Student Independent t test, Paired “t” test, Posthoc Bonferroni “t” test, and Repeated Measures ANOVA . The association of the mean pretest score with demographic and clinical variables was calculated using Chi square test. Thus the study analysis has revealed that the the Buerger Allen Exercise is effective in improving peripheral perfusion of type 2 diabetes mellitus clients. The study also suggested that specific information about Buerger Allen Exercise has to be taught to the patients with type 2 diabetes mellitus in improving the level of lower extremity perfusion
NURSING IMPLICATIONS
The findings of the present study enable to determine the effectiveness of Buerger Allen Exercise on level of lower extremity perfusion. The findings of the study have several implications for nursing practice, nursing education, nursing administration and nursing research.
Nursing Practice
Health education is an important aspect of nursing practice. Nurses working in hospital as well as in the community can provide information develop skill (Buerger Allen Exercise) and timely helps the Diabetes patients to understand about the effect of Buerger Allen Exercise and manage the risk of Peripheral vascular disease.
Evidence based practice should be encouraged about  use of Buerger Allen Exercise in nursing practice.
Nursing Education
Nurse educator can prepare the student nurses to practice the Buerger Allen Exercise in nursing care of patients with type 2 Diabetes.
Nurse educator may encourage student nurses to conduct project on Buerger Allen Exercise in different areas.
Nurse educator may divide the students in teams and encourage them to conduct variety of programmes on various aspects of Buerger Allen Exercise.
The study serves as a base for the nurse educator to teach on the recent trends of Buerger Allen Exercise techniques on evidence based practice.
Demonstration classes may be included as a part of in-service education to enhаnce the nurse’s knowledge аnd skill in Buerger Allen Exercise.
Regular educational and practical sessions for nurses can be encouraged to improve knowledge and skill in administering Buerger Allen Exercise.
Continuing nursing education programs on Buerger Allen Exercise can be initiated and conducted periodically.
Nursing Administration
The nurse administrator can take part in developing protocols related to designing the health education programmes and strategies about the effectiveness of Buerger Allen Exercise.
Nurse educаtor Can develop a protocol to Buerger Allen Exercises for all patients admitted with type 2 Diabetes.
Standard protocol can be prepared and administered for all patients at the risk of decreased lower extremity perfusion.
Nursing research
Nurse researcher can encourage clinical nurse to apply the research findings in their daily nursing care activities.
Dissemination of findings through conference, professional journals will make the application of research findings too effective on evidence based practice.
Evidence based practice should be  encouraged about  use of Buerger Allen Exercise in nursing research
LIMITATION AND DIFFICULTIES IDENTIFIED
1. The sample size wаs smаll (20) hence generаlizаtion is not possible for а lаrge populаtion.
2. Though the intervention is intended to be for the clients who meet the inclusion criteria, it was not practically possible to not include other clients with type 2 diabetes mellitus during the time of intervention. However the data was not collected from those clients.
3. The interactive sessions have been planned for 15 days continuously. However the timing is interfered due to the routines of the hospitals at times.
4. The study participants are not available in the hospital setup for continuous 15days. So I got their address and contact numbers to get access with them and continued the intervention as per the clients convenient.
5. The trained data collectors ability to contribute fully to the study should be ensured and there is a need to monitor their quality in intervention and assessment every time.

RECOMMENDATIONS

On the basis of the findings of the study, the following recommendations have been made for the further study:
The study can be replicated by using a large samples there by findings can be generalized.
A comparative study may be conducted to evaluate the effectiveness of Buerger Allen Exercise with other non-pharmacological measures for improving the level of lower extremity perfusion.
A descriptive study can be conducted to assess the knowledge and attitude of nurses towards various type of exercise for peripheral vascular disease.
A longitudinal study can be done on the patients withdiabetes to elicit the effectiveness of Buerger Allen Exercise.
The study can be conducted for different samples and in different settings there by findings can be generalized.
SUMMARY
This chapter shows that Buerger Allen Exercise is a simple nonpharmacological intervention which can be carried out independently in the field of nursing. The overall experience of conducting this study was enriching, hence it gave an opportunity to the investigator to acquire new information, skill as well as a rich learning experience. The experience of the investigator during the study and the findings helped the investigator to give suggestions.
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