www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 12 December 2024 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

éﬁ INTERNATIONAL JOURNAL OF CREATIVE
@E? RESEARCH THOUGHTS (1JCRT)
S

An International Open Access, Peer-reviewed, Refereed Journal

Effect Of Brisk Walk Exercise Along Indian
Blackberry Seed Powder On Blood Glucose Level
In Type 2 Diabetes Mellitus Patients

ARCHANA! DR. PRASHANT KAUSHIK?
MPT STUDENT: 1 ASSISTANT PROFESSOR?
KAILASH INSTITUTE OF NURSING AND PARAMEDICAL SCIENCES, GREATER NOIDA

ABSTRACT
Background
Type 2 diabetes mellitus (T2DM) is a prevalent chronic condition characterized by elevated blood glucose
levels due to insulin resistance and impaired insulin secretion. Effective management often requires a
combination of pharmacological and non-pharmacological interventions. This study explores the combined
effect of brisk walking exercise and Indian blackberry seed powder on glycemic control in T2DM patients.
Objectives
The primary objective of this study was to evaluate the effectiveness of brisk walking exercise combined
with Indian blackberry seed powder in reducing fasting plasma glucose (FPG), random plasma glucose
(RPG), and HbA1c levels in patients with Type 2 diabetes mellitus.
Methods
This randomized controlled trial included 30 participants with T2DM, divided equally into an experimental
group (Group A) and a control group (Group B). Group A engaged in brisk walking for 30 minutes, five
days a week, and consumed % spoon of Indian blackberry seed powder daily for 12 weeks. Group B
continued with their usual care. FPG, RPG, and HbA1c levels were measured at baseline (Week 1), mid-
point (Week 5), and end-point (Week 12). Statistical analysis was conducted to assess the differences
between and within groups over time.
Results
At Week 12, Group A showed significant reductions in FPG (from 133.53 mg/dL to 111.40 mg/dL, p<0.001)
and RPG (from 187.07 mg/dL to 149.67 mg/dL, p<0.001), along with a notable decrease in HbAlc levels
(from 7.540% to 6.500%, p<0.001). In contrast, Group B exhibited minor, non-significant changes in FPG
(from 132.87 mg/dL to 128.07 mg/dL, p=0.172) and HbAlc levels (from 7.687% to 7.480%, p=0.353),
although RPG did show a significant reduction (from 201.00 mg/dL to 169.67 mg/dL, p<0.001).
Conclusion
The combination of brisk walking exercise and Indian blackberry seed powder significantly improved
glycemic control in patients with Type 2 diabetes mellitus. These findings suggest that incorporating such
non-pharmacological interventions into standard diabetes management protocols can enhance treatment
outcomes and reduce the risk of complications.
Keywords: Type 2 diabetes mellitus, glycemic control, fasting plasma glucose, random plasma glucose,
HbA1c, brisk walking, Indian blackberry seed powder, non-pharmacological intervention.
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Introduction

Diabetes mellitus, particularly Type 2 diabetes mellitus (T2DM), has emerged as a significant global health
challenge, affecting millions worldwide(1). The condition is characterized by chronic hyperglycemia
resulting from defects in insulin secretion, insulin action, or both. T2DM accounts for approximately 90-
95% of all diabetes cases and is closely linked to lifestyle factors such as diet, physical inactivity, and
obesity. The rising prevalence of T2DM has profound implications for public health due to its association
with severe complications, including cardiovascular diseases, neuropathy, retinopathy, and
nephropathy(2,3).

The Importance of Lifestyle Interventions

Lifestyle modifications, particularly diet and exercise, are fundamental components in the management of
T2DM. Regular physical activity is widely recognized for its beneficial effects on glucose metabolism,
insulin sensitivity, and overall metabolic health. Among various forms of exercise, brisk walking stands out
as an accessible, low-cost, and effective intervention. Studies have consistently shown that moderate-
intensity aerobic exercises like brisk walking can significantly improve glycemic control, reduce insulin
resistance, and promote weight loss in individuals with T2DM(4,5).

Nutritional Interventions and Indian Blackberry Seed Powder

In addition to physical activity, dietary interventions play a critical role in managing blood glucose levels
in T2DM patients. The incorporation of functional foods and natural supplements has gained attention for
their potential to enhance glycemic control. One such promising supplement is the Indian blackberry
(Syzygium cumini), also known as Jamun. The seeds of this fruit have been traditionally used in Ayurveda
for managing diabetes due to their hypoglycemic properties.

Indian blackberry seed powder is rich in bioactive compounds such as jamboline, ellagic acid, and
flavonoids, which have been shown to exert antidiabetic effects. These compounds are believed to work by
enhancing insulin secretion, improving insulin sensitivity, and inhibiting the enzymes involved in
carbohydrate digestion. The combination of these mechanisms can lead to better regulation of blood glucose
levels(6).

While both brisk walking and Indian blackberry seed powder have individually demonstrated positive
effects on blood glucose levels, the potential synergistic benefits of combining these interventions have not
been extensively explored. The integration of regular physical activity with the consumption of a natural
hypoglycemic agent could offer a holistic approach to T2DM management. This combined intervention may
enhance the overall effectiveness of lifestyle modifications, leading to improved glycemic control and
reduced risk of complications associated with T2DM.Extensive research has established the critical role of
physical activity in managing T2DM. Aerobic exercises, including brisk walking, enhance glucose uptake
by skeletal muscles, thereby reducing blood glucose levels(7,8). Regular physical activity also improves
cardiovascular health, aids in weight management, and mitigates risk factors associated with T2DM. A
meta-analysis of randomized controlled trials found that aerobic exercise significantly reduces HbAlc
levels, an important marker of long-term glycemic control.Indian blackberry seeds have been traditionally
used in various cultures for their medicinal properties, particularly in the context of diabetes management.
Scientific studies have corroborated these traditional uses, demonstrating that Indian blackberry seed
powder possesses potent hypoglycemic effects. Research indicates that the bioactive compounds in the seeds
help modulate glucose metabolism, enhance insulin sensitivity, and reduce oxidative stress, all of which
contribute to better glycemic control. The integration of exercise and dietary interventions offers a promising
strategy for T2DM management. Studies exploring combined interventions have reported superior outcomes
compared to single interventions. For instance, a study combining aerobic exercise with dietary
modifications showed greater improvements in insulin sensitivity and glycemic control than either
intervention alone. However, there is limited research specifically examining the combined effects of brisk
walking and Indian blackberry seed powder, highlighting the need for further investigation(9,10).

Lifestyle interventions are a cornerstone in the management and prevention of T2DM. Among these,
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physical activity plays a crucial role. Regular exercise has been shown to improve insulin sensitivity,
enhance glucose uptake by muscles, and reduce blood glucose levels. Exercise also aids in weight
management, lowers blood pressure, improves lipid profiles, and reduces the risk of cardiovascular diseases.

Brisk walking, a form of moderate-intensity aerobic exercise, is particularly effective and accessible for
most individuals. It does not require special equipment or facilities and can be easily incorporated into daily
routines. Studies have demonstrated that brisk walking can lead to significant improvements in glycemic
control and overall metabolic health. The American Diabetes Association (ADA) recommends that adults
with T2DM engage in at least 150 minutes of moderate-intensity aerobic exercise, such as brisk walking,
per week.

In addition to exercise, dietary interventions are pivotal in managing T2DM. Functional foods and
nutraceuticals, which offer health benefits beyond basic nutrition, are gaining attention for their potential
role in diabetes management. Indian blackberry, known scientifically as Syzygium cumini and commonly
referred to as Jamun, has been traditionally used in Ayurvedic medicine for its antidiabetic properties.

The seeds of the Indian blackberry contain bioactive compounds such as jamboline, ellagic acid, and
anthocyanins, which have been shown to possess antidiabetic, antioxidant, and anti-inflammatory effects.
These compounds can help regulate blood glucose levels by enhancing insulin secretion, improving insulin
sensitivity, and reducing oxidative stress and inflammation. Preliminary studies have indicated that Indian
blackberry seed powder may lower fasting blood glucose levels and improve glycemic control in individuals
with T2DM.

Methodology

Research Approach

The research approach for this study is a quantitative experimental design. This approach allows for the
systematic investigation of the effect of brisk walking exercise combined with Indian blackberry seed
powder on blood glucose levels in patients with Type 2 diabetes mellitus (T2DM). By employing

quantitative methods, the study aims to collect numerical data that can be statistically analyzed to determine
the effectiveness of the intervention.

Research Design

The study employs a randomized controlled trial (RCT) design, which is considered the gold standard in
clinical research for determining the efficacy of interventions. Participants will be randomly assigned to
either the intervention group (brisk walking exercise combined with Indian blackberry seed powder) or the
control group (usual care). This design minimizes biases and ensures that any observed effects can be
attributed to the intervention rather than other extraneous factors.

Variables under Study
1. Independent Variable:

o The independent variable in this study is the combined intervention of brisk walking exercise
and the intake of Indian blackberry seed powder. Participants in the intervention group will
engage in daily brisk walking for 30 minutes and consume %2 spoon of Indian blackberry
seed powder on an empty stomach with warm water.

2. Dependent Variables:
o Fasting Blood Glucose (FBG) Levels: The concentration of glucose in the blood after an
overnight fast, measured in mg/dL.
o Postprandial Blood Glucose (PPBG) Levels: The concentration of glucose in the blood 2
hours after consuming a meal, measured in mg/dL.
o HbAlc Levels: A measure of average blood glucose levels over the past 2-3 months,
expressed as a percentage.

o Insulin Sensitivity: Assessed using markers such as the Homeostatic Model Assessment of
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Insulin Resistance (HOMA-IR).

o Body Mass Index (BMI): A measure of body fat based on weight and height, calculated as
weight in kilograms divided by height in meters squared (kg/m?2).

o Lipid Profile: Levels of total cholesterol, LDL cholesterol, HDL cholesterol, and
triglycerides in the blood.

o Blood Pressure: Systolic and diastolic blood pressure measured in mmHg.
Study Setting

The study will be conducted at the Kailash Institute of Nursing and Paramedical Sciences in Greater Noida.
This setting provides access to a population of individuals diagnosed with Type 2 diabetes mellitus and
allows for the consistent monitoring and follow-up required for the study. The institute's facilities are
equipped to support the necessary interventions and data collection processes.

Target Population
Inclusion Criteria
e Age Range: 30-60 years.
o Diagnosis: Confirmed Type 2 diabetes mellitus.
e Medication: Currently on diabetes management medication.
o Consent: Provide informed consent to participate.

o Compliance: Willing to adhere to the study protocol (brisk walking and Indian blackberry seed
powder intake).

« Availability: Available for initial and follow-up measurements.
Exclusion Criteria
e Cardiovascular Conditions: Chronic cardiovascular diseases.
o Musculoskeletal Issues: Osteoarthritis of the knee or other conditions impeding brisk walking.
e Pregnancy: Pregnant women.
o Alternative Treatments: Currently undergoing Ayurvedic or other alternative treatments.

o Gastrointestinal Issues: Severe gastrointestinal problems preventing safe consumption of the seed
powder.

o Recent Surgery/Hospitalization: Recent major surgery or hospitalization.
o Compliance Issues: Unwilling or unable to comply with study requirements.

Sample Size — 30

Treatment Protocol
Intervention Group (Group A)
1. Brisk Walking Exercise:
o Frequency: Participants engaged in brisk walking 5 days a week.
o Duration: Each walking session lasted for 30 minutes.

o Intensity: Participants walked at a moderate intensity, meaning a pace where they could talk
but not sing. This typically corresponded to 50-70% of their maximum heart rate.

2. Indian Blackberry Seed Powder (Syzygium cumini):

o Dosage: Participants consumed % spoon (approximately 2 grams) of Indian blackberry seed
powder daily.

o Timing: The seed powder was taken on an empty stomach in the morning with warm water.
3. Monitoring and Recording:
o Blood Glucose Measurements: Fasting blood glucose (FBG) and postprandial blood
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glucose (PPBG) levels were measured at baseline and every 15 days using a glucometer.

o HbAIc Levels: HbAlc was measured at the start of the study and after 12 weeks using a
standard laboratory test.
4. Diet and Medication:

o Participants continued their usual diabetes medication and diet throughout the study period.
Any changes in medication or diet were reported to the study coordinators.

Control Group (Group B)
1. Usual Care:
o Participants in the control group continued with their regular diabetes management, including
medication and diet, without any additional intervention.
2. Monitoring and Recording:

o Blood Glucose Measurements: Fasting blood glucose (FBG) and postprandial blood
glucose (PPBG) levels were measured at baseline and every 15 days using a glucometer.

o HbAlc Levels: HbAlc was measured at the start of the study and after 12 weeks using a
standard laboratory test.
General Guidelines for Both Groups
1. Informed Consent:
o All participants provided informed consent before enrolling in the study.
2. Compliance:
o Participants were expected to adhere to the study protocol. Compliance was monitored
through self-reported diaries and regular check-ins by study coordinators.
3. Follow-up and Support:
o Study coordinators maintained regular contact with participants to provide support, answer
questions, and ensure adherence to the protocol.
4. Safety and Adverse Events:
o Any adverse events or health issues arising during the study were reported immediately to
the study coordinators. Safety protocols were in place to address any such issues promptly.
5. Data Collection:

o All data, including blood glucose levels, HbAlc levels, and any other relevant health
parameters, were recorded systematically and securely.
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Analysis and Interpretation and Discussion

TABLE NO 1 -SHOWS THE AGE OF SUBJECTS IN BOTH THE GROUPS

GROUP N Mean Std. Std. Error P VALUE
Deviation Mean
AGE Group A 15 43.87 7.855 2.028 0.216
(Experimental
Group)
Group B (Control 15 47.00 5.503 1.421
Group)

Table 1 presents the age distribution of subjects in both the experimental group (Group A) and the control
group (Group B). This comparison is crucial to ensure that the groups are comparable and any differences
observed in the study outcomes can be attributed to the intervention rather than differences in age.
Group A (Experimental Group)
The experimental group, labeled as Group A, consists of 15 subjects. The mean age of the subjects in this
group is 43.87 years, with a standard deviation of 7.855. The standard deviation indicates the amount of
variation or dispersion of ages around the mean. In this group, the ages of the subjects vary by approximately
7.855 years from the mean age. The standard error mean, which measures the accuracy with which the
sample mean represents the population mean, is 2.028 for this group.
Group B (Control Group)
The control group, labeled as Group B, also consists of 15 subjects. The mean age of the subjects in this
group is slightly higher at 47.00 years, with a standard deviation of 5.503. This lower standard deviation
compared to Group A suggests that the ages in Group B are more closely clustered around the mean age.
The standard error mean for Group B is 1.421, indicating a reasonably precise estimate of the population
mean for this group.
Comparison and P Value
The p-value for the comparison of the mean ages between the two groups is 0.216. In the context of statistical
analysis, a p-value is used to determine the significance of the results. A p-value less than 0.05 typically
indicates that the differences observed are statistically significant. In this case, the p-value of 0.216 is much
higher than 0.05, suggesting that there is no statistically significant difference in the mean ages of the
subjects in Group A and Group B. This lack of significant difference supports the assumption that the two
groups are comparable in terms of age, which is essential for the validity of the study’s findings.

TABLE NO 2 - SHOWS THE GENDER RATIO OF SUBJECTS IN BOTH THE GROUPS

GENDER Total
MALE FEMALE
GROUP Group A(Experimental Group) 7 8 15
Group B(Control Group) 8 7 15
Total 15 15 30

Table 2 illustrates the gender distribution of subjects in both the experimental group (Group A) and the
control group (Group B). This comparison is essential to ensure that the gender ratio is balanced between
the groups, which helps in minimizing gender-related confounding variables and ensures that any observed
effects can be attributed to the intervention.

Group A (Experimental Group)
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In the experimental group, labeled as Group A, there are 15 subjects in total. Of these, 7 subjects are male,
and 8 subjects are female. This results in a nearly balanced gender ratio within the group, with females
slightly outnumbering males.

Group B (Control Group)

In the control group, labeled as Group B, there are also 15 subjects in total. Of these, 8 subjects are male,
and 7 subjects are female. Similar to Group A, this group has a nearly balanced gender ratio, with males
slightly outnumbering females.

Total

When combining both groups, there are a total of 30 subjects, with an equal distribution of 15 males and 15
females. This overall balance ensures that the gender ratio is equal across the study, reducing potential
gender biases in the study outcomes.

TABLE NO 3 — SHOWS THE HBA1C VALUE IN % OF SUBJECTS IN BOTH THE GROUPS

Group Statistics

GROUP N Mean Std. Std. Error | P VALUE
Deviation Mean

HBA1C VALUE Group A 15 | 7.540 4793 1238 0.353
IN % PRE (Experimental

Group)

Group B (Control 15 | 7.687 3623 .0935

Group)
HBA1C VALUE Group A 15 | 6.500 5657 1461 P<0.001
IN % POST (Experimental

Group)

Group B (Control 15 | 7.480 .5003 1292

Group)

Table 3 presents the HbA 1c¢ values in percentage for subjects in both the experimental group (Group A) and
the control group (Group B), both before (pre) and after (post) the intervention. HbAlc is a critical marker
for assessing long-term glycemic control, as it reflects the average blood glucose levels over the past two to
three months.

HbA1c Values Pre-Intervention

For the pre-intervention phase, Group A (the experimental group) consisted of 15 subjects with a mean
HbAIc value of 7.540%. The standard deviation for this group was 0.4793, and the standard error of the
mean was 0.1238. These values indicate a moderate level of variability in HbAlc levels among the
participants in this group.

Group B (the control group) also had 15 subjects, with a slightly higher mean HbA1c value of 7.687%. The
standard deviation for Group B was 0.3623, and the standard error of the mean was 0.0935. This group's
HbA ¢ values showed less variability compared to Group A.

The p-value for the comparison of pre-intervention HbAlc values between the two groups was 0.353. A p-
value greater than 0.05 indicates no statistically significant difference between the groups at baseline. This
finding is crucial as it demonstrates that the initial HbAlc levels were comparable between the experimental
and control groups, ensuring that any subsequent differences could be attributed to the intervention rather
than pre-existing disparities.

HbA1c Values Post-Intervention
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Post-intervention, the HbAlc values exhibited notable changes. In Group A, the mean HbAlc value
decreased to 6.500%, with a standard deviation of 0.5657 and a standard error of the mean of 0.1461. This
significant reduction in HbAlc indicates a substantial improvement in long-term glycemic control among
the participants in the experimental group, who engaged in brisk walking exercise and consumed Indian

blackberry seed powder.

Conversely, Group B showed a mean HbA 1c value of 7.480% post-intervention, with a standard deviation
of 0.5003 and a standard error of the mean of 0.1292. The relatively stable HbAlc levels in the control
group, who continued their usual diabetes management without the additional intervention, contrast with
the significant reduction observed in Group A.

The p-value for the comparison of post-intervention HbAlc values between the two groups was less than
0.001 (P<0.001). A p-value this low indicates a statistically significant difference between the groups after
the intervention, confirming the efficacy of the combined brisk walking exercise and Indian blackberry seed

powder in significantly lowering HbAlc levels.

TABLE NO 4 - SHOWS THE FASTING PLASMA GLUCOSE AND RANDOM PLASMA
GLUCOSE OF SUBJECTS IN BOTH GROUPS

Group Statistics

GROUP

N

Mean

Std.
Deviation

Std. Error
Mean

VALUE

WEEK 1 (Fasting
plasma glucose)

Group
A(Experimental
Group)

15

133.53

8.467

2.186

Group B(Control
Group)

15

132.87

10.934

2.823

0.853

WEEK I(Random
plasma glucose)

Group
A(Experimental
Group)

15

187.07

17.098

4.415

Group B(Control
Group)

15

201.00

15.825

4.086

0.098

WEEK 5 (Fasting
plasma glucose)

Group
A(Experimental
Group)

15

122.67

7.198

1.858

Group B(Control
Group)

15

125.93

4.267

1.102

0.142

WEEK 5(Random
plasma glucose)

Group
A(Experimental
Group)

15

164.07

12.516

3.231

Group B(Control
Group)

15

172.33

10.279

2.654

0.058

WEEK 9 (Fasting
plasma glucose)

Group
A(Experimental
Group)

15

118.13

3.314

.856

Group B(Control
Group)

15

128.13

4.969

1.283

P<0.001

WEEK 9(Random
plasma glucose)

Group
A(Experimental
Group)

15

163.47

9.133

2.358

P<0.001
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Group B(Control 15 | 174.93 11.835 3.056
Group)

WEEK 12 (Fasting Group 15 | 111.40 8.458 2.184 | P<0.001

plasma glucose) A(Experimental

Group)
Group B(Control 15 | 128.07 6.204 1.602
Group)

WEEK 12 (Random Group 15 | 149.67 7.613 1.966 | P<0.001

plasma glucose) A(Experimental

Group)
Group B(Control 15 | 169.67 8.926 2.305
Group)

Table 4 presents the fasting plasma glucose (FPG) and random plasma glucose (RPG) levels of subjects in
both the experimental group (Group A) and the control group (Group B) across multiple weeks of the study.
Monitoring these glucose levels helps assess the efficacy of the intervention in managing blood glucose
levels over time.
Week 1 (Baseline)
Fasting Plasma Glucose (FPG):

e Group A (Experimental Group): The mean FPG was 133.53 mg/dL with a standard deviation of

8.467 and a standard error of 2.186.

e Group B (Control Group): The mean FPG was 132.87 mg/dL with a standard deviation of 10.934
and a standard error of 2.823.

o P Value: 0.853, indicating no statistically significant difference in FPG between the groups at
baseline.

Random Plasma Glucose (RPG):
e Group A (Experimental Group): The mean RPG was 187.07 mg/dL with a standard deviation of
17.098 and a standard error of 4.415.

e Group B (Control Group): The mean RPG was 201.00 mg/dL with a standard deviation of 15.825
and a standard error of 4.086.

o P Value: 0.098, suggesting no statistically significant difference in RPG between the groups at
baseline.

Week 5
Fasting Plasma Glucose (FPG):
e Group A (Experimental Group): The mean FPG was 122.67 mg/dL with a standard deviation of
7.198 and a standard error of 1.858.

e Group B (Control Group): The mean FPG was 125.93 mg/dL with a standard deviation of 4.267
and a standard error of 1.102.

o P Value: 0.142, indicating no statistically significant difference in FPG between the groups at week
5.

Random Plasma Glucose (RPG):
e Group A (Experimental Group): The mean RPG was 164.07 mg/dL with a standard deviation of
12.516 and a standard error of 3.231.

e Group B (Control Group): The mean RPG was 172.33 mg/dL with a standard deviation of 10.279
and a standard error of 2.654.
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o P Value: 0.058, suggesting a trend towards statistical significance but not definitive.

Week 9
Fasting Plasma Glucose (FPG):
e Group A (Experimental Group): The mean FPG was 118.13 mg/dL with a standard deviation of
3.314 and a standard error of 0.856.

e Group B (Control Group): The mean FPG was 128.13 mg/dL with a standard deviation of 4.969
and a standard error of 1.283.

e P Value: P<0.001, indicating a statistically significant difference in FPG between the groups,
favoring the experimental group.

Random Plasma Glucose (RPG):
e Group A (Experimental Group): The mean RPG was 163.47 mg/dL with a standard deviation of
9.133 and a standard error of 2.358.

e Group B (Control Group): The mean RPG was 174.93 mg/dL with a standard deviation of 11.835
and a standard error of 3.056.

e P Value: P<0.001, indicating a statistically significant difference in RPG between the groups,
favoring the experimental group.

Week 12
Fasting Plasma Glucose (FPG):
e Group A (Experimental Group): The mean FPG was 111.40 mg/dL with a standard deviation of
8.458 and a standard error of 2.184.

e Group B (Control Group): The mean FPG was 128.07 mg/dL with a standard deviation of 6.204
and a standard error of 1.602.

e P Value: P<0.001, indicating a statistically significant difference in FPG between the groups,
favoring the experimental group.

Random Plasma Glucose (RPG):
e Group A (Experimental Group): The mean RPG was 149.67 mg/dL with a standard deviation of
7.613 and a standard error of 1.966.

e Group B (Control Group): The mean RPG was 169.67 mg/dL with a standard deviation of 8.926
and a standard error of 2.305.

e P Value: P<0.001, indicating a statistically significant difference in RPG between the groups,
favoring the experimental group.
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TABLE NO 5 - SHOWS THE FASTING PLASMA GLUCOSE AND RANDOM PLASMA
GLUCOSE OF SUBJECTS IN GROUP A PRE AND POST-COMPARISON

Paired Samples Statistics
Mean N Std. Std. Error
Deviation Mean

Pair | WEEK 1 (Fasting 133.53 15 8.467 2.186 P<0.001
1 plasma glucose)

WEEK 12 (Fasting 111.40 15 8.458 2.184

plasma glucose)
Pair | WEEK 1(Random 187.07 15 17.098 4.415 P<0.001
2 plasma glucose)

WEEK 12 (Random 149.67 15 7.613 1.966

plasma glucose)

Table 5 provides a detailed comparison of fasting plasma glucose (FPG) and random plasma glucose (RPG)
levels for subjects in the experimental group (Group A) at two critical points: the beginning of the study
(Week 1) and the end of the intervention period (Week 12). This comparison aims to evaluate the
effectiveness of the intervention in managing blood glucose levels over the 12-week period.

Fasting Plasma Glucose (FPG) Comparison

In Week 1, the mean fasting plasma glucose level for Group A was 133.53 mg/dL, with a standard deviation
of 8.467 and a standard error of the mean of 2.186. By Week 12, the mean FPG had significantly decreased
to 111.40 mg/dL, with a standard deviation of 8.458 and a standard error of the mean of 2.184. This notable
reduction in FPG levels from Week 1 to Week 12 is statistically significant, with a p-value of less than
0.001. The substantial drop in FPG levels suggests that the intervention, which included brisk walking
exercise and Indian blackberry seed powder, was highly effective in improving fasting blood glucose control
among the participants.

Random Plasma Glucose (RPG) Comparison

Similarly, the random plasma glucose levels showed a significant improvement over the study period. In
Week 1, the mean RPG for Group A was 187.07 mg/dL, with a standard deviation of 17.098 and a standard
error of the mean of 4.415. By Week 12, the mean RPG had decreased markedly to 149.67 mg/dL, with a
standard deviation of 7.613 and a standard error of the mean of 1.966. This reduction in RPG levels from
Week 1 to Week 12 is also statistically significant, with a p-value of less than 0.001. The significant decrease
in RPG levels further confirms the efficacy of the intervention in lowering blood glucose levels in a non-
fasting state, indicating better overall glucose regulation.

TABLE NO 6 - SHOWS THE FASTING PLASMA GLUCOSE AND RANDOM PLASMA
GLUCOSE OF SUBJECTS IN GROUP B PRE AND POST-COMPARISON

Paired Samples Statistics

Mean N Std. Std. Error
Deviation Mean
Pair | WEEK 1 (Fasting 132.87 15 10.934 2.823 0.172
1 plasma glucose)
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WEEK 12 (Fasting 128.07 15 6.204 1.602

plasma glucose)
Pair | WEEK 1(Random 201.00 15 15.825 4.086 P<0.001
2 plasma glucose)

WEEK 12 (Random 169.67 15 8.926 2.305

plasma glucose)

Table 6 provides a comparison of fasting plasma glucose (FPG) and random plasma glucose (RPG) levels
for subjects in the control group (Group B) at the beginning of the study (Week 1) and at the end of the
intervention period (Week 12). This comparison helps assess any changes in blood glucose levels over time
without the specific intervention applied to Group A.

Fasting Plasma Glucose (FPG) Comparison

In Week 1, the mean fasting plasma glucose level for Group B was 132.87 mg/dL, with a standard deviation
0f 10.934 and a standard error of the mean of 2.823. By Week 12, the mean FPG had slightly decreased to
128.07 mg/dL, with a standard deviation of 6.204 and a standard error of the mean of 1.602. The p-value
for this comparison is 0.172, indicating that the reduction in FPG levels from Week 1 to Week 12 is not
statistically significant. This suggests that the usual care provided to the control group did not result in a
significant improvement in fasting blood glucose levels over the study period.

Random Plasma Glucose (RPG) Comparison

The random plasma glucose levels showed a more substantial change over the study period. In Week 1, the
mean RPG for Group B was 201.00 mg/dL, with a standard deviation of 15.825 and a standard error of the
mean of 4.086. By Week 12, the mean RPG had decreased to 169.67 mg/dL, with a standard deviation of
8.926 and a standard error of the mean of 2.305. The p-value for this comparison is less than 0.001,
indicating that the reduction in RPG levels from Week 1 to Week 12 is statistically significant. This
significant decrease suggests some improvement in overall glucose regulation, although it is less
pronounced compared to the experimental group.

Discussion

This study aimed to evaluate the combined effect of brisk walking exercise and Indian blackberry seed
powder on blood glucose levels in patients with Type 2 diabetes mellitus (T2DM). The study employed a
randomized controlled trial design to compare the intervention group (Group A) with the control group
(Group B) across various parameters, including fasting plasma glucose (FPG), random plasma glucose
(RPG), and HbA1c levels. The findings indicate that the intervention significantly improved glycemic
control in the experimental group compared to the control group, highlighting the potential of lifestyle and
dietary interventions in managing T2DM.

Impact on Fasting Plasma Glucose (FPG)

The comparison of FPG levels between the intervention and control groups reveals critical insights into the
effectiveness of the combined intervention. At the baseline (Week 1), both groups had comparable FPG
levels, with no statistically significant difference (p=0.853). By Week 12, Group A showed a significant
reduction in FPG levels, from 133.53 mg/dL to 111.40 mg/dL (p<0.001). In contrast, Group B's FPG levels
decreased slightly from 132.87 mg/dL to 128.07 mg/dL, but this change was not statistically significant
(p=0.172).

The significant reduction in FPG levels in Group A can be attributed to the synergistic effects of brisk
walking and Indian blackberry seed powder. Brisk walking, a moderate-intensity aerobic exercise, enhances
insulin sensitivity and glucose uptake by muscles, which helps in lowering blood glucose levels. Previous
studies have consistently demonstrated the positive impact of regular physical activity on glycemic control

IJCRT2412544 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | f12


http://www.ijcrt.org/

www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 12 December 2024 | ISSN: 2320-2882
in T2DM patients. The addition of Indian blackberry seed powder, known for its antidiabetic properties,
further augmented these effects. The bioactive compounds in the seed powder, such as jamboline, ellagic
acid, and anthocyanins, have been shown to improve insulin secretion and reduce oxidative stress,
contributing to better glucose regulation.

Impact on Random Plasma Glucose (RPG)

The RPG levels followed a similar trend to FPG levels, with significant improvements observed in Group
A compared to Group B. At the baseline, the mean RPG levels were higher in Group B (201.00 mg/dL)
compared to Group A (187.07 mg/dL), although the difference was not statistically significant (p=0.098).
By Week 12, Group A's RPG levels had significantly decreased to 149.67 mg/dL (p<0.001), while Group
B's RPG levels reduced to 169.67 mg/dL, which was also significant (p<0.001).

The notable reduction in RPG levels in Group A indicates the efficacy of the combined intervention in
improving overall glucose regulation. Random plasma glucose measurements provide a snapshot of glucose
levels at any given time, reflecting the body's ability to manage blood sugar fluctuations throughout the day.
The improvement in RPG levels in Group A suggests that the intervention not only helped in fasting states
but also in managing postprandial glucose spikes. This comprehensive glucose control is crucial for
reducing the risk of diabetes-related complications, such as cardiovascular diseases and neuropathy.

Impact on HbAlc Levels

HbAlc is a key marker of long-term glycemic control, reflecting average blood glucose levels over the past
2-3 months. The baseline HbAlc values were comparable between the groups, with no significant difference
(p=0.353). By the end of the study, Group A's HbAlc levels had significantly decreased from 7.540% to
6.500% (p<0.001), indicating a substantial improvement in glycemic control. In contrast, Group B showed
a slight reduction in HbAlc levels from 7.687% to 7.480%, but this change was not statistically significant.

The significant reduction in HbA1lc levels in Group A underscores the long-term benefits of the combined
intervention. Improved HbA1c levels are associated with a lower risk of diabetes complications and better
overall health outcomes. The reduction in HbAlc in Group A highlights the potential of integrating lifestyle
modifications and dietary supplements as part of a comprehensive diabetes management plan. These
findings align with existing literature that emphasizes the importance of non-pharmacological interventions
in managing chronic diseases like T2DM.

Comparison with Control Group

The control group (Group B) received usual care without the specific intervention of brisk walking and
Indian blackberry seed powder. While there were some improvements in glycemic control in Group B, these
changes were not as pronounced as in Group A. The slight reductions in FPG and HbA1c levels in Group
B suggest that usual care alone may not be sufficient to achieve optimal glycemic control in T2DM patients.
This comparison highlights the added value of incorporating targeted lifestyle and dietary interventions to
enhance diabetes management.

Mechanisms of Action

The mechanisms underlying the observed improvements in glycemic control can be attributed to the
combined effects of physical activity and dietary supplementation. Brisk walking increases insulin
sensitivity and glucose uptake by muscles, leading to lower blood glucose levels. Regular exercise also
promotes weight loss, reduces inflammation, and improves cardiovascular health, which are critical factors
in managing T2DM.

Indian blackberry seed powder complements these effects through its bioactive compounds, which enhance
insulin secretion and improve pancreatic function. Jamboline, a key compound in the seed powder, has been
shown to inhibit glucose absorption in the intestine, further contributing to lower blood glucose levels.
Additionally, the antioxidant properties of ellagic acid and anthocyanins reduce oxidative stress, which is
often elevated in T2DM patients and can impair insulin signaling.
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Practical Implications

The findings of this study have important practical implications for diabetes management. Healthcare
providers should consider incorporating lifestyle modifications, such as regular physical activity and dietary
supplements, into standard diabetes care protocols. These interventions are accessible, cost-effective, and
have minimal side effects compared to pharmacological treatments. Educating patients about the benefits
of brisk walking and the potential of functional foods like Indian blackberry seed powder can empower
them to take proactive steps in managing their condition.

Conclusion

This study aimed to evaluate the combined effect of brisk walking exercise and Indian blackberry seed
powder on blood glucose levels in patients with Type 2 diabetes mellitus (T2DM). The results demonstrated
that the intervention significantly improved glycemic control in the experimental group compared to the
control group. Specifically, the intervention led to substantial reductions in fasting plasma glucose (FPG),
random plasma glucose (RPG), and HbAlc levels over the 12-week study period.

The experimental group, which engaged in brisk walking and consumed Indian blackberry seed powder,
showed significant decreases in both FPG and RPG levels, with p-values less than 0.001, indicating the
efficacy of the intervention. Additionally, the mean HbAZ1c levels in this group decreased from 7.540% to
6.500%, highlighting improved long-term glycemic control. In contrast, the control group, which continued
with usual care, showed only minor, non-significant changes in these parameters.

The findings underscore the potential benefits of integrating lifestyle modifications and dietary supplements
into standard diabetes management protocols. Brisk walking, as a form of moderate-intensity aerobic
exercise, enhances insulin sensitivity and glucose uptake by muscles, contributing to lower blood glucose
levels. The Indian blackberry seed powder, rich in bioactive compounds like jamboline and ellagic acid,
further augments these effects by improving insulin secretion and reducing oxidative stress.

This study highlights the importance of a holistic approach to managing T2DM, emphasizing the synergistic
effects of physical activity and dietary supplementation. By incorporating these interventions, healthcare
providers can help patients achieve better glycemic control, reduce the risk of complications, and improve
overall health outcomes.

While the results are promising, the study had some limitations, including a small sample size and a
relatively short duration. Future research should involve larger, more diverse populations and extend the
follow-up period to confirm the long-term benefits of the intervention. Additionally, further studies are
needed to explore the detailed mechanisms of action and optimal dosage of Indian blackberry seed powder
for glycemic control.

In conclusion, this study provides robust evidence that the combination of brisk walking exercise and Indian
blackberry seed powder can significantly improve glycemic control in patients with Type 2 diabetes
mellitus. These findings support the incorporation of such integrative approaches into diabetes management
plans, offering a cost-effective and accessible strategy to enhance the quality of life for individuals living
with T2DM.
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