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ABSTRACT

Background: God consider good health one of his greatest gifts. A healthy individual may live a healthy and
prosperous life, but many people in the current world cannot owe heart disease, neurological diseases, orthopaedic
injuries, and metabolic illnesses, the greatest of which is diabetes. The World Health Organization defines diabetes as
a chronic metabolic illness that damages the blood vessels, eyes, kidneys, and nerves due to high blood glucose levels.
Methods: This study employed a quantitative research approach with a pre-experimental design (one group pre-test
post-test) to evaluate the impact of Buerger Allen Exercise (BAE) on lower extremity perfusion in 60 patients with
type 2 diabetes mellitus from selected hospitals. Data collection utilized the Modified Ankle Brachial Index and a
self-structured lower extremity perfusion scale.

Results: Pre-test mean lower extremity perfusion scores using the Modified Ankle Brachial Index were 1.73 (£0.54)
for the right limb and 1.70 (£0.497) for the left limb. Post-test scores significantly improved to 0.53 (+£0.72) for the
right limb and 0.50 (+£0.70) for the left limb, with‘t” values of 13.59 and 14.69, respectively (p<0.05). Similarly, pre-
test scores using the self-structured scale were 14.28 (+3.44) for the right leg and 14.08 (£2.71) for the left leg,
improving to 6.88 (£3.26) and 6.98 (£3.01) post-test, with 't' values of 16.36 and 15.86, respectively (p<0.05).
Conclusions: The study concludes that Buerger Allen Exercise significantly improves lower extremity perfusion in
patients with type 2 diabetes mellitus.
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INTRODUCTION

According to the World Health Organization, diabetes is a
chronic and metabolic disorder characterized by elevated
levels of blood glucose (or blood sugar), leading to
substantial damage to the heart, blood vessels, eyes,
kidneys, and nerves over a period of time. Type 2
diabetes is the most common form of diabetes, often
occurring in adults. It is characterized by the body's

resistance to insulin or inadequate production of insulin.
In the last three decades, the prevalence of type 2 diabetes
has markedly risen in countries across various economic
strata. Diabetes affects almost 422 million people
worldwide, with the majority living in low- and middle-
income countries. Moreover, diabetes is directly
accountable for causing 1.5 million deaths each year. The
occurrence and the overall number of people affected by
diabetes have been steadily increasing over the last
several decades.!
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The prevention of type 2 diabetes is often attainable.
Obesity, inadequate physical exercise, and genetic
susceptibility are all factors that contribute to the
development of type 2 diabetes. Early identification is
essential to minimize the most severe repercussions of
type 2 diabetes. In order to detect diabetes in its early
stages, it is recommended to undergo regular check-ups
and blood tests under the guidance of a healthcare
practitioner. The symptoms of type 2 diabetes may
manifest with a mild intensity. It might potentially need
many years for them to get acknowledgment. The
symptoms may bear resemblance to those of type 1
diabetes, but they are often less apparent. As a result, the
disease may not be identified until many years after it has
started, by which time the implications have already
become apparent. Approximately 95% of patients
diagnosed with diabetes have Type 2 diabetes. Type 2
diabetes was formerly known as non-insulin dependent or
adult onset. In the past, this kind of diabetes was only
seen in adults, but it is becoming more common among
young individuals.?

Long-term sufferers of Diabetes mellitus are susceptible
to acquiring Peripheral Arterial Disease (PAD) as a
consequence. Peripheral Arterial Disease may lead to
serious consequences, such as gangrene, in the lower
limbs. A common symptom is muscle pain in the lower
limbs after physical exertion. Diabetic peripheral
neuropathy may cause a decrease in the ability to feel
pain. PAD refers to any conditions or illnesses that
impact the circulatory system outside of the brain and
heart. PAD is a medical illness marked by the constriction
or obstruction of arteries caused by the accumulation of
fatty deposits and plaque, a process referred to as
atherosclerosis. This disorder is often known as
peripheral vascular disease, which is characterized by
inadequate blood flow to the arms and legs. Peripheral
arterial disease is a comprehensive term that includes any
ailment that affects the blood arteries. Nevertheless, it is
sometimes used synonymously with the term "Peripheral
Vascular Disease". Usually, the ailment that impacts the
lower limb. Type 2 diabetes mellitus has a major role in
causing PAD by increasing peripheral vascular resistance.
It is a condition often known as a "silent killer" .

The Buerger-Allen Exercise is a set of activities that
include raising, moving, and resting the lower
extremities. A thorough examination and meta-analysis
were conducted to assess the effect of Buerger Allen
Exercise on foot perfusion in individuals diagnosed with
diabetes mellitus. This meta-analysis demonstrates that
the wuse of below-the-ankle angioplasty (BAE)
significantly improves blood circulation in the feet of
individuals with diabetes mellitus, as assessed by the
ankle-brachial index (ABI). BAE is a straightforward,
safe, and cost-free non-pharmacological method to
improve blood circulation in the foot. BAE may be used
into the standard therapy for persons with diabetes
mellitus. Healthcare personnel may easily give it at

medical facilities due to its high efficacy in managing
foot perfusion in relation to the Ankle-Brachial Index.*

We also investigated whether persons with diabetes who
are at an elevated risk for complications may potentially
avert such outcomes by timely intervention. Therefore,
we analyze the effect of the Buerger Allen Exercise on
the blood circulation to the lower limbs in patients who
have been diagnosed with diabetes. Nurses significantly
enhance blood flow to the lower extremities in persons
diagnosed with type 2 diabetes mellitus. Given its
simplicity and low cost, it is not unexpected that Buerger
Allen Exercise improves blood circulation to the legs.®

After conducting a comprehensive literature review and
considering the previously discussed factors, the
researchers determined that nurses have a crucial role in
implementing the Buerger Allen Exercise to improve
lower limb perfusion in patients with Type II diabetes
mellitus who are at risk for peripheral vascular disease.
Therefore, it is crucial to examine the efficacy of the BAE
in reducing the likelihood of peripheral vascular disease
in individuals with type II diabetes mellitus.

Objectives

To assess the pre-test level of lower extremity perfusion
among patients with Diabetes Mellitus type 2.

To plan and implement the Buerger Allen Exercise on
lower extremity perfusion among patients with Diabetes
Mellitus type 2.

To assess the post-test level of lower extremity perfusion
among patients with Diabetes Mellitus type 2.

To compare the pre-test and post-test level of lower
extremity perfusion among patients with Diabetes
Mellitus type 2.

To find out the association between pre-test level of lower
extremity perfusion among patients with Diabetes
Mellitus type 2 with their selected socio-demographic
variables.

METHODS

The current study used a quantitative research technique
to evaluate the efficiency of the Buerger Allen Exercise in
improving lower extremities perfusion among patients
with type 2 diabetes mellitus.

A total of 60 participants diagnosed with type 2 diabetes
mellitus for at least two years were recruited from Civil,
Hospital, Jalandhar, Punjab, using a non-probability
purposive sampling technique. Inclusion criteria required
patients with a confirmed diagnosis of type 2 diabetes
mellitus and who were willing to participate. Exclusion
criteria included patients who were critically ill,
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diagnosed with foot gangrene or foot ulcer, deep vein
thrombosis, severe peripheral artery disease.

The independent variable of the study was independent
variable is Buerger Allen Exercise. While Lower
Extremity Perfusion were the dependent variable. Socio-
demographic and clinical variables such as age, gender,
area of residence, marital status, type of family,
education, occupation, family income, dietary pattern, life
style, type of activity, family history of diabetes mellitus,
duration of diagnosis with type 2 diabetes mellitus,
history of co-morbidity, diabetes treatment were also
recorded. The primary tools for data collection were the
Modified Ankle Brachial Index Scale and self-structured
lower extremity perfusion scale. Modified Ankle Brachial
Index Scale above 1.0-1.4 (indicating normal perfusion),
0.8-0.9 (indicating mildly impaired perfusion), 0.5-0.7
(indicating substantially impaired perfusion), and less
than 0.5 (indicating severely impaired perfusion). Self-
structured lower extremity perfusion scale was classified
as normal was scored as 00, mild to severe impairment
was scored as 1 and 2.The maximum score of lower
extremity perfusion scale was 24 and minimum score was
00.Both tools were validated by 6 nursing and research
experts, and their reliability was established using the
test-retest method, with correlation coefficients of
reliability of 0.8 for the ABI and 0.9 for the self-
structured perfusion scale.

A pilot study was conducted at the same hospital with 6
patients to refine the study procedure, test feasibility, and
ensure accuracy in data collection methods. The pilot
results indicated no major issues, except for the challenge
of retaining patients for three consecutive days due to
hospital discharge policies.

This intervention will be carried out for 15 minutes
each session for 3 days, with a three-hour break between
each session (9 am., 12 p.m., and 3 p.m.). It will be
supervised during the whole process, which will last for 3
days. On the third day after exercise, Modified Ankle
Brachial Index and self-structured lower extremity
perfusion scale will be carried out to determine how well
the lower extremities were perfused and the modified
ankle brachial index comparing the blood pressure in the
ankle with the blood pressure in the arm to assess
peripheral artery blood flow.

The main data collection phase was carried out between
March 1st, 2024 to April 15th, 2024, after obtaining
approval from the ethics committee of MHR DAV
Institute of Nursing, Jalandhar, and permission from the
authorities of Civil, Hospital. Written informed consent
was obtained from each participant, and confidentiality of
personal data was maintained throughout the study.
Between five and seven participants were assessed daily
until the target of 60 participants was achieved.

Data analysis was performed using both descriptive and
inferential  statistics. Frequency and percentage
distributions were used to describe socio-demographic
and clinical variables. Mean, standard deviation, and
mean differences were calculated for pre-test and post-
test scores. Paired test was used for comparison between
pre-test and post-test group. Additionally, chi-square tests
were used to assess associations between socio-
demographic variables and type 2 diabetes mellitus.

The findings of the study revealed a statistically
significant improvement in lower extremity perfusion
among patients with diabetes mellitus type (p < 0.05).
These results demonstrate that Buerger Allen Exercise is
an effective, non-invasive, and low-cost technique that
can complement traditional diabetes mellitus management
strategies.

RESULTS

Based on Table 1 Most hypertensive patients were aged
61-70 years, male, and lived in rural areas.

Secondary education and employment were common,
with many earning Rs. 21,000-30,000 monthly,
Vegetarian diets, less than 8 hours of sleep, and no family
history of hypertension were frequently reported. A large
portion had hypertension for over 8 years, were on
antihypertensive medication, and had co-morbidities like
cardiovascular disease and diabetes. No significant
association was found between socio-
demographic/clinical variables of hypertensive patients
among experimental and control group (p>0.05).

Table 1: Frequency and percentage distribution of patients with diabetes mellitus type 2 according to socio
demographic variables and clinical variables (n=60).

Socio demographic and clinical variables of
Age (in years)

31-40

41-50

51-60

61-70

71 and above

Percentage

8.33
8.33
16.60
41.67

25.00

Continued.
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Socio demographic and clinical variables of patients Frequency (f)

Percentage (%)

Gender

Male 25 41.67
Female 35 58.33
Area of Residence

Rural 40 66.67
Urban 16 26.67
Slum 04 06.66
Marital status

Married 52 86.67
Unmarried 00 00.00
Widow/Divorced 08 13.33
Types of family

Joint 10 16.67
Nuclear 50 83.33
Extended 00 00.00
Education

Illiterate 35 58.33
Primary Education 12 20.00
Secondary Education 07 11.67
Graduate 06 10.00
PG and Above 00 00.00
Occupation

Unemployed 38 63.33
Employed 12 20.00
Retired 10 16.67
Family income

Below 5000 Rs 10 16.67
5001-10,000 Rs 19 31.67
10,001-20,000 Rs 28 46.67
20,001 Rs and above 03 05.00
Dietary pattern

Vegetarian 05 08.33
Non-vegetarian 52 86.67
Eggetarian 03 05.00
Life style

Smoker/Non-alcoholic 18 30.00
Non-smoker/alcoholic 20 33.33
Smoker/alcoholic 02 03.33
Non-smoker/Non-alcoholic 20 33.33
Type of activity

Sedentary work 15 25.00
Moderate work 28 46.67
Heavy work 17 28.33
Family history of diabetes mellitus

Yes 38 63.33
No 22 36.67
Duration of diagnosis with type 2 diabetes mellitus

1-5 years 22 36.67
6-10 years 30 50.00
More than 10 years 08 13.33
History of co-morbid

Cardiac disorders

Yes 15 25.00
No 45 75.00

Continued.
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Socio demographic and clinical variables of patients
Neurological disorders

Frequency (f) Percentage (%)

Yes 00 00.00
No 60 100.00
Renal Disorder

Yes 00 00.00
No 60 100.00
Respiratory disorder

Yes 02 03.33
No 58 96.67
Diabetes Treatment

Oral Hypoglycaemic agents 36 60.00
Insulin 22 36.67
Insulin and oral hypoglycaemic agent 02 03.33
Any other 00 00.00

Table 2: Mean and mean percentage of pre-test level of lower extremity perfusion score of right limb among

patients with diabetes mellitus

Lower extremity perfusion Range

pe 2 by means of modified ankle brachial index.

Mean percentage

score of right limb
| Pre-test

02 1.73

(%)

57.67 +0.54 |

Maximum score= 03; Minimum score= 00.

Table 3: Mean and mean percentage of pre- test lower extremity perfusion score of left limb among patients with
diabetes mellitus type 2 by means of modified ankle brachial index.

Lower extremity perfusion

Mean percentage

score of left limb LT

| Pre- test 2 1.7

(%)

56.7 +0.497

Maximum score= 03; Minimum score= 00.

Table 4: Comparison of the mean pre-test and mean post-test level of lower extremity perfusion among patients
with diabetes mellitus type 2 by means of modified ankle brachial index.

re- test
Lower extremity Dre 1

post- test

paired t-test

perfusion score Mean SD Mean SD df 1\"Iean ‘t P value
difference
Right limb 1.73 +0.540 0.53 +0.72 59 1.2 13.59 0.000
| Left limb 1.70 +0.497 0.50 +0.70 59 1.2 14.69 0.000

Maximum score= 03; Minimum score= 00.***=highly significant at p<0.05.

Table 2 displays the pre-test lower extremity perfusion
score of the right limb in individuals with Type 2
Diabetes Mellitus, using the Modified Ankle Brachial
Index. The data reveals that the average pre-intervention
level of lower extremity perfusion in individuals with
type 2 diabetes mellitus was 1.73, with a standard
deviation of +0.54, and a mean percentage of 57.67%.
Therefore, it was discovered that the patients had a slight
to moderate amount of blood flow to their lower
extremities.

Table 3 displays the pre-test lower extremity perfusion
score of the left limb among patients diagnosed with Type
2 Diabetes Mellitus, using the Modified Ankle Brachial
Index. The data reveals that the average pre-test level of
lower extremity perfusion in patients with type 2 diabetes

mellitus was 1.7, with a standard deviation of £0.497, and
the average percentage was 56.7%. Therefore, it was
discovered that the patients had a slight to moderate
degree of lower extremity perfusion.

The findings reveal a significant improvement in lower-
extremity perfusion among individuals with type 2
diabetes mellitus following the intervention. The average
perfusion level in the right leg decreased from 1.73 pre-
test to 0.53 post-test, with a t-value of 13.59 (p < 0.05).
Similarly, the left leg showed a reduction from 1.70 to
0.50, with a t-value of 14.69 (p < 0.05). These results
confirm that the change in perfusion levels was
statistically significant and not due to random chance,
thereby supporting the research hypothesis (H1).
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Table 5: Mean and Mean Percentage of pre- test lower extremity perfusion score of right leg among Patients with
Diabetes Mellitus Type 2 by Means of self-structured lower extremity perfusion scale.

Lower Extremity Perfusion
Score of right leg
| Pre-test 13-18 14.28

Range Mean

Mean percentage
(%)
59.50 +3.4

SD

Maximum score= 24; Minimum score= 00.

Table 6: Mean and mean percentage of pre- test lower extremity perfusion score of left leg among patients with
diabetes mellitus type 2 by means of self-structured lower extremity perfusion scale.

Lower extremity perfusion
score of left leg

Range Mean

Mean percentage

| Pre-test 13-18 - 14.08 58.67 271 |

Maximum score= 24; Minimum score= 00.

Table 7: Comparison of pre-test and post-test score level of lower extremity perfusion among patients with diabetes
mellitus type 2 by means of self-structured lower extremity perfusion scale.

Pre-test Post-test

Lower Extremity

Paired t-Test

Perfusion Score Mean SD Mean df M.ean t P value
Difference

Right leg 14.28 +3.44 6.88 +3.26 59 7.4 16.36 0.000

Left leg 14.08 +2.71 6.98 +3.01 59 7.1 15.86 0.000

Maximum score=24 Minimum score= 00 ***=highly significant at p<0.05.

Table 5 displays the pre-test lower extremity perfusion
score of the right leg in patients with Type 2 Diabetes
Mellitus, using a self-structured lower extremity
perfusion scale. The data reveals that the average value
was 14.28, the standard deviation was £3.4, and the
average percentage was 59.5%. Therefore, it was
discovered that the patients had a slight to moderate
amount of blood flow to their lower extremities.

Table 6 displays the pre-test lower extremity perfusion
score of the left leg in patients with Type 2 Diabetes
Mellitus, using a self-structured lower extremity
perfusion scale. The data reveals that the average value
was 14.08, the standard deviation was +2.71, and the
average percentage was 58.67%. Therefore, it was
discovered that the patients had a slight to moderate
degree of lower extremity perfusion.

Table 7 shows a significant reduction in lower extremity
perfusion levels among patients with type 2 diabetes
mellitus following the intervention. The mean perfusion
value in the right leg decreased from 14.28 to 6.88 (t=
16.36, p<0.05), and in the left leg from 14.08 to 6.98 (t=
15.86, p<0.05). These results confirm that the observed
changes were statistically significant, supporting the
research hypothesis.

Table 8 shows the relationship between baseline lower-
extremity blood flow and socio-demographic variables in
individuals with type 2 diabetes. A significant association
was found only with place of residence (¥*>=9.53, p<0.05),
indicating that dwelling area influences lower-extremity
perfusion. No significant relationships were observed for
age, sex, marital status, family type, occupation, income,
diet, lifestyle, physical activity, family history of diabetes,
duration of diagnosis, co-morbidities, or type of diabetes
treatment.

Table 9 shows the relationship between lower-extremity
blood flow in individuals with type 2 diabetes and
selected socio-demographic variables. The analysis
revealed that type of exercise (11.93) and diabetes
treatment (15.76) had a statistically significant association
with lower-extremity perfusion (p < 0.05), indicating their
influence on blood flow. However, no significant
correlation was found between lower-extremity perfusion
and other variables such as age, gender, residence, marital
status, family type, occupation, income, diet, lifestyle,
family history of diabetes, duration of diabetes, and co-
morbidities (p > 0.05). Thus, only exercise and treatment
type were shown to significantly affect lower-extremity
perfusion in individuals with type 2 diabetes.
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Table 8: Association of pre-test right leg level of lower extremity perfusion among patients with diabetes mellitus
type 2 by means of self-structured lower extremity perfusion scale with their selected socio demographic variables
by using chi-square test.

Level of LEP in right leg

Socio-demographic and - Chi- P

clinical variables square value Result

Age (in years)

31-40 0 02 2 1

41-50 0 2 3 0 13.42 0.098 8 15.50

51-60 0 3 5 2 Not significant
61-70 0 10 15 0

71 and above 0 2 13 0

Gender

Male 0 16 1 00.09 0956 2 0599  Not significant
Female 0 11 22 2

Area of residence

Rural 0 12 26 2

Urban 0 4 12 0 09.53 0.049 4 09.49 Significant
Slum 0 3 0 1

Marital status

Married 0 17 32 3

Unmarried 0 0 0 0 0.789 0.674 2 05.99 Not significant
Widow/ divorced 0 2 6 0

Type of family

Joint 0 4 6 0

Nuclear 0 15 32 3 0.884 0.643 2 05.99 Not significant
Extended 0 0 0 0

Education

Illiterate 0 10 24 1

Primary education 0 4 7 1 3.167 0.788 6  12.59

Secondary education 0 3 3 1 Not significant
Graduate 0 2 4 0

Post graduate and above 0 0 0 0

Occupation

Unemployed 0 13 24 1 1.830 0.767 4  09.49 Not significant
Employed 0 4 7 1

Retired 0 2 7 1

Family income

Below 5,000 Rs. 0 2 8 0

5001-10,000 Rs. 0 7 12 0 4.630 0.590 6 12.59  Not significant
10,001-20,000 Rs. 0 9 16 3

20,001 Rs and above 0 1 2 0

Dietary pattern

Vegetarian 0 0 4 1 5.940 0203 4 0949 Not significant
Non-vegetarian 0 17 33 2

Eggetarian 0 2 1 0

Life style

Smoker/non-alcoholic 0 5 12 1

Non-smoker/alcoholic 0 6 13 1 0.629 0996 6 12.59  Not significant
Smoker/alcoholic 0 1 1 0

Non-smoker/non-alcoholic 0 7 12 1

Continued.
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Level of LEP in right leg

S(.)ci.o-demo.graphic and *§ Chi- P Result
clinical variables 2 square value
=]
=

Type of activity
Sedentary work 0 7 7 1 6.050 0.195 4 0949  Not significant
Moderate work 0 9 19 0
Heavy work 0 3 12 2
Family history of diabetes mellitus
Yes 0 11 26 1 1.820 0.401 2 0599
No 0 8 12 2 Not significant
Duration of diagnosis with type 2 diabetes mellitus
1-5 years 0 8 14 0 2.460 0.652 4  09.49 ot ettt
6-10 years 0 9 19 2
More than 10 years 0 2 5 1
History of co-morbid
Cardiac disorders
Yes 0 5 9 1 0.164 0921 2 0599 Njgis ititez
No 0 14 29 2
Neurological disorders
Yes 0 0 0 0 - - - -
No 0 19 38 3
Renal disorders
Yes 0 0 0 0 - - - -
No 0 19 38 3
Respiratory disorders
Yes 0 0 2 0 1.198 0.549 2 05.99 Not significant
No 0 19 36 3
Diabetes treatment
Oral hypoglycaemic agents 0 12 23 1 2.350 0.672 4  09.49 Not significant
Insulin 0 7 13 2
Insulin and oral

: 0 2 0
hypoglycaemic agent

Significant at p<0.05.

Table 9: Association of pre-test left leg level of lower extremity perfusion among patients with diabetes mellitus type
2 by means of self-structured lower extremity perfusion scale with their selected socio demographic variables by
using chi-square test.

Level of LEP in left leg

Socio--de-mogral?hic % Chi- Result
and clinical variables = square

&5

=
Age (in years)
31-40 0 3 2 0
41-50 0 2 3 0 7.83 0.450 8 15.5 I;i(;tniﬁcant
51-60 0 2 7 1
61-70 0 6 19 0
71 and above 0 2 12 1
Gender
Male 0 3 170 235 0309 2 05.99 I;Ztniﬁcam
Female 0 7 26 2
Area of Residence
Rural 0 8 31 1
Urban 0 4 11 1 6.45 0.168 4 09.49 I;i;tni ficant
Slum 0 3 1 0

Continued.
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Level of LEP in left leg
Socio-demographic £ Chi-
and clinical variables 5 square

3
>
Marital Status
Married 0 14 36 2
Unmarried 0 0 0 0 1.21 0.547 2 05.99 IS\Ii(;i ficant
Widow/ Divorced 0 1 7 0
Type of family
Joint 0 5 5 0
Nuclear 0 10 38 2 4.18 0.123 2 05.99 IS\Ii(;i ficant
Extended 0 0 0 0
Education
[lliterate 0 10 24 1
Primary education 0 2 10 0 4.44 0.618 6 12.59 IS\Ii(;tni ficant
Secondary education 0 1 5 1
Graduate 0 2 4 0
Post graduate and 0 0 0 0
above
Occupation
Unemployed 0 11 26 1 02.99 0.559 4 09.49 I;i(;tni ficant
Employed 0 3 8 1
Retired 0 1 9
Family Income
Below 5,000 Rs. 0 1 8 1
5001-10,000 Rs. 0 8 11 0 07.07 0.315 6 12.59 IS\Ii(;iﬁcant
10,001-20,000 Rs. 0 6 21 1
20,001 Rs and above 0 0 3 0
Dietary Pattern
Vegetarian 0 1 3 1 07.58 0.108 4 09.49 IS\Ii(;tni ficant
Non-vegetarian 0 12 39 1
Eggetarian 0 2 1 0
Life style
Smoker/Non-alcoholic 0 4 14 0
Non-smoker/alcoholic 0 4 15 1 02.34 0.886 6 12.59 IS\Ii(;;i ficant
Smoker/alcoholic 0 1 2 0
Non-smoker/
Non-alcoholic 0 6 13 !
Type of activity
Sedentary Work 0 5 10 0 11.93 0.018 4 09.49 Significant
Moderate work 0 10 18 0
Heavy work 0 0 15 2
Family history of diabetes mellitus Not
Yes 0 9 27 2 01.24 0.539 2 05.99 St
No 0 6 16 0
Duration of diagnosis with type 2 diabetes mellitus Not
1-5 years 0 5 17 0 03.80 0.432 4 9.49 Significant
6-10 years 0 9 20 1
More than 10 years 0 1 6 1
History of co-morbid
Cardiac disorders
Yes 0 4 11 0 0.697 0.710 2 05.99 Not
Significant

No 0 11 32 2

Continued.
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Level of LEP in left leg
Socio-demographic ] Chi-
and clinical variables g square

5
=

Neurological
disorders
Yes 0 0 0 0 - - - -
No 0 15 43 2
Renal disorders
Yes 0 0 0 0 - - - -
No 0 15 43 2
Respiratory disorders Not
Yes 0 0 2 0 0.818 0.664 2 5.99 Significant
No 0 15 41 2
Diabetes treatment
Oral hypoglycaemic 0 11 241 15.76 0.003 4 9.49 Significant
agents
Insulin 0 4 18 0
Insulin and oral 0 0 1 |

hypoglycaemic agent

Significant at p<0.05.
DISCUSSION

The pre-test findings revealed that the mean Modified
Ankle Brachial Index score for lower extremity perfusion
was 1.73 + 0.54 for the right leg and 1.70 + 0.49 for the
left leg, with corresponding mean percentages of 57.67%
and 56.67%, respectively. Using this index, 63.33% of
participants had a moderate level of perfusion in the right
leg and 66.67% in the left leg. On the self-structured
lower extremity perfusion scale, the mean scores were
14.28 + 3.40 (59.50%) for the right leg and 14.08 + 2.71
(58.67%) for the left leg, with 63.33% and 71.67%
showing moderate perfusion, respectively. Similar studies
have also reported predominantly mild to moderate
impairment in peripheral perfusion among diabetic
patients prior to intervention, indicating a consistent
baseline reduction in lower extremity circulation.

The post-test findings showed a marked improvement in
lower extremity perfusion following the intervention. The
mean Modified Ankle Brachial Index score increased to
0.53 £ 0.72 for the right limb and 0.50 = 0.17 for the left
limb, with corresponding mean percentages of 17.67%
and 16.67%. Based on the index, 60.00% of participants
demonstrated normal perfusion in the right leg and
61.67% in the left leg, while no participants showed
severe impairment. Similarly, on the self-structured lower
extremity perfusion scale, mean post-test scores were
6.88 + 3.26 (28.67%) for the right leg and 6.98 + 3.01
(29.18%) for the left leg, with 61.67% and 65% of
participants, respectively, exhibiting normal perfusion.
Comparable studies have also reported improved
peripheral circulation following Buerger Allen Exercises,
confirming the intervention’s effectiveness in enhancing
lower extremity blood flow among diabetic patients.The

results of the present study revealed a significant
improvement in lower extremity perfusion following the
implementation of Buerger Allen Exercise. The mean
post-test scores measured by the Modified Ankle Brachial
Index showed a statistically significant increase, with
paired t-values of 13.59 for the right limb and 14.69 for
the left limb, confirming the effectiveness of the
intervention. Similarly, on the self-structured lower
extremity perfusion scale, the paired t-values were 16.36
and 15.86 for the right and left legs, respectively,
indicating a highly significant improvement at (p < 0.05).
Comparable research findings also reported a marked
enhancement in lower extremity perfusion and reduction
of peripheral neuropathy symptoms among diabetic
patients following Buerger Allen Exercise, thereby
supporting the present study’s findings and reinforcing its
effectiveness in improving peripheral circulation.

The present study found a significant association between
certain socio-demographic variables and lower extremity
perfusion among patients with type 2 diabetes mellitus.
Specifically, region of residency in the right leg (¥*=9.53)
and type of exercise (y*>=11.93) and diabetes treatment
(*=15.67) in the left leg were statistically significant at
p<0.05, indicating their influence on blood flow to the
lower extremities. Other variables, including age, gender,
occupation, education, marital status, family type, family
history of diabetes, duration of diagnosis, and
comorbidities, showed no significant association
(p>0.05). Similar findings from related studies also
reported that certain lifestyle and treatment-related factors
significantly affect lower extremity perfusion among
diabetic patients, while most socio-demographic factors
do not show a notable correlation.
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Overall, the findings of this study align with existing
literature and provide strong evidence that Buerger Allen
Exercise is a cost-effective, non-pharmacological strategy
for managing improve lower extremity perfusion among
patients with diabetes mellitus type 2.

Limitations

The main limitation of the present study was its relatively
small sample size of 60 diabetes mellitus type 2 which
restricts the extent to which the findings can be
generalized to larger populations. Conducted only in
selected hospitals in Jalandhar, the study setting may not
fully capture the diversity of socio-demographic and
clinical profiles of diabetes mellitus type 2 in other
regions. These factors limit the external validity of the
results; therefore, future research with larger, more
diverse, and multi-centre samples is recommended to
validate and strengthen the applicability of the findings.

CONCLUSION

This study demonstrated that Buerger Allen Exercise
improve lower extremity perfusion among patients with
diabetes mellitus type 2. The findings establish Buerger
Allen Exercise as a safe, simple, and non-
pharmacological intervention that can complement
standard care in diabetes mellitus type 2 management. By
highlighting the immediate and sustained benefits of a
low-cost, nurse-led practice, the study advances
understanding in the field by providing evidence that
structured Buerger Allen Exercise can improve
cardiovascular outcomes and psychological well-being.
These results contribute to growing evidence supporting
lifestyle-based interventions and emphasize the important
role of nursing professionals in integrating such strategies
into routine patient care.
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