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Abstract

Adopting a healthy lifestyle is essential for the prevention of lifestyle-related and chronic diseases,
particularly in a world increasingly faced with the challenges of diabetes. Diabetes Mellitus, recognized
as a global epidemic, can lead to severe complications. These ulcers not only hinder mobility but also
significantly impair the quality of life for those affected. Buerger-Allen exercises emerge as a valuable
therapeutic option. These non-invasive, atraumatic physiotherapy techniques are specifically designed
to enhance peripheral circulation, thereby promoting improved wound healing and recovery. This
randomised controlled trial investigated the impact of Buerger-Allen exercises on the healing process
of neuropathic diabetic foot ulcers among a group of 60 patients with Type 2 The experimental group
exhibited a mean difference score of 6.65 (p < 0.05), illustrating the effectiveness of these exercises in
fostering improved recovery. The results of this study indicate that integrating Buerger-Allen exercises
into the treatment regimen for diabetic foot ulcers could significantly accelerate healing, reduce the
risk of complications, and enhance overall quality of life for patients. Nevertheless, future research
must consider key factors such as sample size, duration of follow-up, adherence to the exercise protocol,
and the control of diabetes to draw more comprehensive conclusions. This research underscores the
promising role of Buerger-Allen exercises as a complementary therapy for the management of diabetic
foot ulcers, particularly for those suffering from neuropathy. By incorporating such interventions,
healthcare providers may open new avenues for improved patient outcomes and holistic care.
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Introduction countries in the world, having 1.3 billion, of
which 66% of the population resides in rural
areas and 34% resides in urban areas.
According to World Health Organization
(WHO), Universal Health Coverage (UHC) is
to enable all people and communities to use
promotive, preventive, curative, rehabilitative,
and palliative health care services they need, of
sufficient quality to be effective, while also

A healthy lifestyle should be a part of your
whole way of living. Maintaining a healthy
lifestyle can aid in preventing long-term
illnesses and chronic disorders. Maintaining
your health and feeling good about yourself are
critical to your self-esteem and self-perception.

Keep your lifestyle healthy by taking care of
your body [1]. India is one of the developing
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ensuring that the use of these services does not
expose the user to financial hardship. It
incorporates equity in access, quality, and
financial risk protection [2]. The pathogenic
relationship between diabetes mellitus and
hypertension is bidirectional. Hypertension in
the diabetic individual markedly increases the
risk and accelerates the course of cardiac
disease, peripheral vascular disease, stroke,
retinopathy, and nephropathy [14]. People with
diabetes have a much higher risk of peripheral
artery disease [3]. Exercises including
elevation, mobility, and lower extremity rest are
all part of the Buerger-Allen regimen [3].
Diabetes mellitus (DM) is a long-term
metabolic condition that necessitates medical
care as well as self-care practices, such as warm
water foot baths and Buerger Allen exercises, to
prevent complications. Diabetic ulcers are
among the consequences of diabetes mellitus.
Reduced foot sensitivity is the primary cause of
diabetic ulcers [4]. In patients with Diabetes
Mellitus (DM), Buerger-Allen Exercise (BAE)
decreases Peripheral Neuropathy Symptoms
(PNS) and increases Lower Extremity
Perfusion (LEP) through the wound healing
process [5]. Diabetes significantly raises the
risk of peripheral artery disease and peripheral
neuropathy; Buerger's Allen exercise is an easy
way to improve peripheral circulation [6]. A
serious consequence of diabetes, diabetic foot
ulcers (DFUs) have a burden comparable to that
of cancer. Peripheral neuropathy, vascular
disease, deformities of the foot, and
socioeconomic and regional factors are risk
factors. Low-Level Laser Therapy (LLLT)
facilitates wound healing, encourages tissue
restoration, and reduces discomfort [7].
Exercise is the fundamental principle for
preventing peripheral vascular disease among
diabetes patients. One of the exercises is the
Buerger Allen exercise is an active postural
exercise of the feet and legs for preventing
peripheral vascular disease and promoting
collateral circulation in the lower extremities
[8]. Buerger Allen Exercise (BAE) is an active

postural exercise that promotes collateral
circulation in the lower extremities. But its
application to managing patients with diabetic
foot is very rare [9]. The other symptoms
include cold skin, skin ulcers, bluish skin, or
poor nail and hair growth in the affected leg.
Complications also include an infection or
tissue death, which may require amputation.
While peripheral arterial disease is a major risk
factor for lower-extremity amputation, it is also
accompanied by a high risk for symptomatic
cardiovascular and cerebrovascular disease
[10]. Diabetes Mellitus has become a global
epidemic and presents many complications
[11]. This study deals with the analysis and
interpretation of the data collected from 60
Type 2 diabetes patients, each in the
experimental group and the control group,
involved in the assessment of the level of
effects of Buerger Allen exercise on the healing
of neuropathic diabetic foot ulcers. The data
was organised, tabulated and analysed
according to the objectives.

Methodology

The study was conducted at Saveetha
Medical College and Hospital, Chennai. A
randomised controlled trial investigation
involving sixty patients was conducted. The
sample strategy employed was convenience
sampling methods. Patients with Diabetic Foot
Ulcers in Patients with Type 2 Diabetes made
up the participants The research approach
would need to be developed to analyze both the
efficacy of the exercise intervention and the
ulcers' healing process to determine the impact
of Buerger-Allen exercises on the healing of
neuropathic diabetic foot ulcers in individuals
with Type 2 diabetes. To make sure that the
results are trustworthy and causally related to
the intervention, a randomised controlled trial
(RCT) would be a suitable research strategy.
Two groups would participate in the study: one
would do Buerger-Allen exercises as part of the
experimental group, and the other would get
routine foot ulcer healing therapy without the



exercise intervention. Patients with neuropathic
foot ulcers and Type 2 diabetes would be the
participants, and the inclusion criteria would
ensure that the subjects had no additional
serious conditions that could hinder their ability
to recover, like infections or serious
cardiovascular illness. The Buerger-Allen
exercises' frequency, duration, and intensity
would be determined by the technique, while
the control group would get standard care for
wounds and diabetes. Along with subjective
metrics like pain and quality of life, data on
ulcer size, depth, and healing time would be
gathered and evaluated at baseline, midway
through the study, and at the end of the study.
Wound healing rates, ulcer size changes, and
any negative consequences or complications
would be among the outcome measures. The
differences between the experimental and
control groups would be compared using
statistical analysis, such as ANOVA or t-tests.
Getting  participants' informed consent,
protecting patient privacy, and keeping an eye
out for any negative impacts throughout the

study would all address ethical issues. This
approach would enable a thorough assessment
of whether Buerger-Allen exercises can help
people with Type 2 diabetes repair their
neuropathic diabetic foot ulcers.

Results

Section A: Demographic characteristics of
patients with type 2 diabetes, including their
frequency and percentage distribution, were
analysed to assess the effect of Buerger Allen
exercise on the healing of neuropathic diabetic
foot ulcers in both the experimental and control
groups. As shown in Table 1, a significant
portion of the subjects—28 (46.67%) in the
experimental group and 32 (53.33%) in the
control group—belong to the age range of 61 to
70; in terms of gender, 31 (51.67%) in the
experimental group and 33 (53.33%) in the
control group are male; regarding dietary
habits, 40 (66.67%) in the experimental group
and 43 (71.67%) in the control group follow a
mixed diet; additionally, 27 (45%) in the
experimental.

Table 1. Clinical Characteristics of Participants

Demographic Experimental group Control group
variables Frequency |Percentage |Frequency |Percentage
Age in years

51-60 26 43.33 32 53.33
61-70 28 46.67 23 38.33
71-80 6 10.00 5 8.33
Gender

Male 31 51.67 33 55.00
Female 29 48.33 27 45.00
Duration of DM

Less than 5 years |6 10.00 4 6.67
6-10 years 50 83.33 48 80.00
10-20 years 4 6.67 8 13.33
Associated IlIness

Asthma 26 43.33 28 46.67
Hypertension 30 50.00 30 50.00
No illness 4 6.67 2 3.33
Treatment




Oral medication |34

56.67

36 60.00

Insulin 26

43.33

24 40.00

Section B: The frequency and percentage
distribution of pretest and posttest levels
regarding the impact of Buerger Allen exercise
on the healing of neuropathic diabetic foot
ulcers in the experimental group is highlighted.
Figure 1 indicates that in the experimental
group, 4 participants (6.67%) experienced good
wound healing, 38 participants (63.33%) had

moderate healing, and 18 participants (30%)
exhibited poor wound healing during the pre-
test. In contrast, the post-test results show that
24 participants (40%) achieved good wound
healing, 32 participants (53.33%) had moderate
healing, and only 4 participants (6.67%)
showed poor wound healing.
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Figure 1. Percentage Distribution of Wound Healing in the Pretest Level and Posttest Level of the Experimental

Section C: The frequency and percentage
distribution of pretest and posttest levels
regarding the effects of Buerger Allen exercise
on the healing of neuropathic diabetic foot
ulcers in the control group is presented. Figure
2 illustrates that in the control group, 2
individuals (3.33%) exhibited good wound
healing, 34 individuals (56.67%) experienced

Group

moderate wound healing, and 24 individuals
(40%) had poor wound healing during the
pretest. In the posttest, however, 6 individuals
(10%) showed good wound healing, 34
individuals (56.67%) continued to demonstrate
moderate wound healing, and 20 individuals
(33.33%) were classified with poor wound
healing.
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Figure 2. Frequency and Percentage Distribution of Pre-Test Level and Post-Test Level of Effects of Buerger
Allen Exercise on the Healing of Neuropathic Diabetic Foot Ulcers in the Control Group



Section D: Level of wound healing in the
experimental group. Table 2 shows that in the
experimental group, the pretest mean was 22.37
and the posttest mean was 29.02, while the
standard deviation of the pretest and posttest
were 6.88 and 6.80, respectively. The mean
score of the pretest was 22.37+6.88, and the

posttest was 29.02+6.80. The mean difference
score was 6.65, and the value of T ' = 5.4754,
which is statistically significant at P<0.05. We
can infer that there is a significant difference
between the pretest and posttest levels of
wound healing.

Table 2. Level of Wound Healing in the Experimental Group

Level of wound Mean Difference  |Paired t-test & p-
healing Mean |S.D Score value

Pre test 22.37 |6.88 6.65 t=5.4754

Post test 29.02 16.80 p= 9.41E-07

Section E: The level of wound healing in the
control group was assessed. Table 3 indicates
that the mean score for the pretest in the control
group was 21.82, whereas the mean score for
the posttest was 22.93; the pretest standard
deviation was 6.22, and the posttest standard
deviation was 7.55. The pretest mean score was

recorded as 21.82+6.22, and the posttest mean
score as 22.93+7.55. The mean difference
between the scores was 1.12, with a 'T' value of
0.8232, which is not statistically significant at
P<0.05. Thus, we can conclude that there is no
significant difference between the pretest and
posttest levels of wound healing.

Table 3. Level of Wound Healing in the Control Group

Level of wound Mean Difference  |Paired t-test & p-
healing Mean S.D Score value
Pre test 21.82 6.22 t=0.8232
1.12
Post test 22.93 7.55 p=0.41372

Section F: The comparison of wound
healing levels between the experimental and
control groups is presented. In Figure 3, the
experimental group exhibited a pretest mean of
22.37 and a posttest mean of 29.02, with
standard deviations of 6.88 and 6.80,
respectively. The average score for the pretest
was 22.37+6.88, while the posttest averaged
29.0246.80. The mean difference score was
determined to be 0.55, and the 'T' value was
calculated as 5.4754, which is statistically
significant at P<0.05. This indicates that there
is a notable difference between the pretest and

posttest wound healing levels. In the control
group, as shown in Figure 3, the pretest mean
was 21.82 and the posttest mean was 22.93,
with standard deviations of 6.22 and 7.55,
respectively. The mean score for the pretest was
21.82+6.22, and the posttest mean was
22.93+7.55. The mean difference score here
was 6.08, and the 'T' value was 0.8232, which
is not statistically significant at P<0.05. This
suggests that there is no significant difference
in the pretest and posttest levels of wound
healing.
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Figure 3. Level of Wound Healing Between the Experimental Group and the Control Group

Section G: An analysis of variance was
conducted to evaluate the impact of Buerger
Allen exercise on the healing of neuropathic
diabetic foot ulcers, taking into account
selected demographic factors. In Table 4, it is
presented that the experimental group had a
pretest mean of 22.37 and a posttest mean of
29.02, with standard deviations for the pretest
and posttest being 6.88 and 6.80, respectively.
The pretest variance was 47.39, while the
posttest variance was 46.25. The 'F' value
calculated was 28.3348, indicating a significant

difference between the pretest and posttest
levels of wound healing. Additionally, Table 4
reveals that, in the control group, the pretest
mean was also 22.37 and the posttest mean was
29.02, with the same standard deviations of
6.88 for the pretest and 6.80 for the posttest.
The variance for the pretest was 38.66, whereas
for the posttest it was 56.98. The 'F' value is
equal to 0.78228, demonstrating that there was
no significant difference between the pretest
and posttest levels of wound healing.

Table 4. Analysis of Variance of Level of Effects of Buerger Allen Exercise on the Healing of Neuropathic
Diabetic Foot Ulcers among the Patients with Selected Demographic Variables.

Level of Experimental group Control group

wound healing | Mean | S.D | Variance | Mean | S.D | Variance
Pre test 22.37 | 6.88 | 47.39 21.82 | 6.22 | 38.66
Post test 29.02 | 6.80 | 46.25 2293 | 7.55 | 56.98
F-value 28.3348 0.78228

p-value 4.93E-07 3.78E-01

Discussion

Managing neuropathic diabetic foot ulcers
(DFUs) is a complicated and difficult area of
diabetes care. Neuropathy, together with
inadequate blood flow, results in hindered
wound healing, making those with type 2

diabetes especially vulnerable to persistent
ulcers, infections, and potential amputations.
Conventional treatment methods typically
emphasise wound management, glucose
control, and infection treatment. Nevertheless,
even with these strategies, healing rates for
diabetic foot ulcers remain insufficient,



especially in  patients suffering from
neuropathy. Therefore, investigating additional
therapeutic options such as the Buerger-Allen
exercise, aimed at boosting peripheral
circulation, has gained attention in the
treatment of these issues. The Buerger-Allen
exercises consist of a series of actions initially
created to enhance blood circulation in the
extremities. These exercises include alternating
the positions of the legs—elevated, dependent,
and horizontal—while engaging in gentle
muscle contractions. The main goal of these
exercises is to increase blood flow to the limbs,
particularly in individuals experiencing
compromised circulation due to diabetes or
peripheral arterial disease. Individuals with
diabetic neuropathy frequently face inadequate
blood circulation in their legs and feet, leading
to slower healing of foot ulcers. This study is
based on the hypothesis that enhancing blood
circulation through Buerger-Allen exercises
can more effectively deliver oxygen and
nutrients to the ulcer area, thereby speeding up
the healing process. Furthermore, improved
circulation may help lower the risk of
complications such as infections and ischemia
that are often associated with chronic diabetic
foot ulcers. Future Directions: Additional
research is necessary to gain a comprehensive
understanding of the range of benefits that
Buerger-Allen exercises may provide. Future
investigations should include a larger and more
varied patient demographic. Examine the long-
term impacts of Buerger-Allen exercises on the
recurrence of ulcers. Investigate the ideal
frequency and duration of the exercises to
achieve optimal therapeutic results. Analyse the
combination of Buerger-Allen exercises with
other advanced treatments, such as offloading
devices, negative pressure wound therapy, or
sophisticated dressings.

Limitations

Although the findings of this study are
encouraging, several limitations should be
considered:

Sample Size: The number of participants in
this study may be insufficient to apply the
findings to a broader population. Larger
randomised controlled trials are required to
confirm these outcomes.

Follow-Up Duration: The duration of
follow-up may have been inadequate to
evaluate the long-term impacts of Buerger-
Allen exercises on ulcer recurrence or the
prevention of subsequent ulcers.

Patient Compliance: The effectiveness of
the intervention largely relies on patient
adherence. Since the exercises necessitate a
daily commitment, the level of adherence may
have varied among participants, potentially
affecting the results.

Diabetic Control: Although the study
accounted for initial blood sugar levels, it is
crucial to recognise that inadequate glycemic
control could still influence the results, as
elevated glucose levels can hinder wound
healing regardless of the exercise intervention.

Conclusion

Research investigating the impact of
Buerger-Allen exercises on the healing of
neuropathic diabetic foot ulcers in individuals
with type 2 diabetes indicates that this exercise
regimen can considerably improve circulation,
enhance tissue oxygenation, and aid in wound
healing. The findings suggest that adding
Buerger-Allen exercises to the treatment
approach for diabetic foot ulcers may result in
quicker and more effective healing by boosting
peripheral blood flow and lowering the risk of
further complications, such as infections or
amputations. Moreover, patients who regularly
performed Buerger-Allen exercises
experienced enhancements in overall foot
function and reductions in pain levels, which
positively affected their quality of life. These
results underscore the potential of this
straightforward, non-invasive exercise method
as a supplementary therapy for treating diabetic
foot ulcers, especially in neuropathic patients
who frequently face challenges with poor



circulation. Nonetheless, additional large-scale
and long-term research is necessary to validate
the effectiveness of Buerger-Allen exercises in
a wider patient demographic and to investigate
the best frequency and duration of the exercises
for optimal benefits in ulcer healing and
preventing recurrences.
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