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ABSTRACT The impact of regular exercise on the levels of health promotion among patients with type 2 diabetes mellitus is
highly documented. Regular exercise, especially aerobic exercise is known to have long-term impacts on the
biological indicators among the identified patients. This research is a quasi-experimental trial that involves the analysis of outcome of
aerobic exercise on HbA1clevelsin type 2 diabetes mellitus patients. The research is carried out among patients in South Karnataka, where a
total of 650 patients with type 2 diabetes mellitus aged 30-70 years are carried out with the experiment group comprising of 350 patients
and the control group comprises of 300 patients. After 8 weeks of conducting the experiment, the results were taken for analysis. The results
show that long-term exercise has a significantimpact on Hb1A1¢, where the BMl and Vo2 max was reported to be (P<0.05), an improvement
as compared to the patients who did not undergo the exercise who had the HbA1creduced.
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INTRODUCTION

Aerobic exercise, as any other physical exercise is associated with
helpful health outcomes including the improvement in the
glycemic control among patients with type 2 diabetes mellitus.
Most T2DM prevention programs have recommended aerobic
(cardio-respiratory) activities with strong evidence supporting this
approach. Large scale prevention studies such as the Diabetes
Prevention Program (DPP) [4] reported reductions in T2DM
incidence of up to 58% [5] and improvements in risk factors such as
weight and insulin sensitivity1.0ther benefits of aerobic exercise
include the improvement in the body composition and
cardiovascular fitness among these patients (Ahn& Song,
2012).Furthermore it has been demonstrated that different exercise
training modalities produce different effects on glycaemic controlin
those with type Il diabetes, with combined aerobic and resistance
exercise reported to be most beneficial2. Meta-analyses have
demonstrated that this dose of regular exercise is effective in
improving glycaemic control as measured by change in
glycosylated hemoglobin (HbA1c) in diabetic cohorts3.0n the
contrary, the long-term exposure to aerobic activity among the
patients has the ability of offsetting the deteriorations of biological
indicators especially among the control groups. This experiment
highly emphasizes the fact that there are different levels of benefits
ofaerobictraining alone on the possible hemoglobin HbA1camong
patients with type 2 diabetes mellitus (Umpierre et al.,, 2013). The
study design is a randomized 8-month intervention with a control
group thatis carried out on one major group of aerobic training. The
interventions are designed to have approximately similar time
requirements (Bacchi et al., 2012). The exercise prescription was
standardized to the weight of the body, where there was an
estimation that 100 minutes per week of moderate intensity
exercise would amount to 9-10 kcal/kg of body weight per week.
The type of diabetes medication and dosage are also assessed by
detailed questionnaires distributed to patients across the South
Karnataka region (Choi et al,, 2012). The experiment is meant to
show that aerobic exercise has a significant effect on HbA1c as
compared to the patients in the control groups as the former should
show improvementsin the BMland VO2 max.

METHODOLOGY

In this quasi-experimental trial, 650 patients with type 2 diabetes
mellitus were selected from healthcare facilities across the South
Karnataka, where the inclusion criteria involved male and females

aged between 30 and 70 years. The experiment group comprised of
350 patients, while the control group was represented by 300
patients (Yavari et al., 2012). The aerobic exercise program was
carried out for 8 weeks, where the data on 300 patients with 150
from the experiment and 150 from the control groups were
recorded for analysis. The aerobic exercise was to be carried out in
terms of three sessions per week, where each lasted for 100 minutes,
40%-60% VO2 max (Umpierre et al., 2011). The indicators of
hemoglobin A1C (HbA1c), the body mass index (BMI) and the VO2
max were recorded before and after every intervention. The analysis
of data was carried out through a multivariate analysis of the
covariance.

SAMPLING METHOD

The sampling method was randomized to help incorporate other
factors that may determine the changes in biological conditions
such as the hemoglobin A1C (HbA1c), the body mass index (BMI)
and the VO2 max (Karstoft et al., 2013). A total of 650 patients from
South Karnataka region were selected to participate in this research
with 350 belonging to the experimental group, while 300
participants belonged to the control group (O'Hagan et al., 2013).
The sample was considered valid as it would represent the findings
from the whole population.

PARAMETERSTESTED

The participants in both the experimental and the control groups
were required to continue with their previous medications and diets
(Kwonetal., 2011).On the other hand, the participantsin the control
group were required to maintain their present lifestyle from the
onset to the end of the experiment. Before and after the said
intervention, patients were subjected to the measures of
parameters such as the HbA1c and VO2max by the applications of
the HbA1c analyzer (Schwingshack et al., 2014). The estimations of
the VO2 max were timed following 100 hour period of aerobatics
exercises incorporating the gender, the age, and the body weightin
pounds at the end of the training session. The rate of heart beat was
monitored using the PolarFT60 machine obtained from China.

EXERCISEPROGRAMS

The exercise regimen was set in such a way that there was a 2 week
run-phase that was carried out in two phases per week, where each
would last for 15-30 minutes (Yavari, et al., 2012). The activities of
the sessions included warm-up movements, and carrying out the
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aerobic exercises at moderation. The first sessions involved setting
the time requirements to enable patients to be familiar with the
exercise machines (Kennedy et al., 2013). There was a consequent
progression of the exercises in durations from 50% to 90% of
maximum heartrates.

STATISTICAL ANALYSIS

The descriptive statistical analysis was used in obtaining the central
and variation measures. On the other hand, the Kolmogrov-Smirnov
test was carried out in the course of normalization of data (Kennedy
et al,, 2013). Paired t-tests were used in comparing the variables in
each group before and after the aerobic exercise.

RESULTS

The results showed that the mean age of the subjects was 58 years,
while the mean ages for the experimental and control groups were
57.3 and 57.4 years respectively. The table below demonstrates the
descriptive statistics of HbA1c, the body composition and the VO2
max for the intervention measure that was proposed among the
patients in the experimental and the control groups. In the table,
there are statistical significant variations in the three variables that
were tested.

Table 1: Descriptive statistics

Parameter Group Mean SD N
Post-BMI Experiment|27.5 4.5 150
Control 314 513 150
Total 30 522 300
Post HBA1c Experiment|6.52 0.63 150
Control 7.92 1.14 150
Total 7.3 1 300
PostVO2 Max |Experiment|32.11 7.61 150
Control 20 14.5 150
Total 25.8 13 300

The other analysis was the pairwise comparisons between the levels
of BMl and HbA1c in the experimental group, which was lower than
the control group. The results also showed that the level of VO2 max
in the experimental group was higher than that of the control group.

Table 2: pairwise Comparisons

Dependent variable (I)group  (J)group  Mean difference I-J) SE = Pvalue
Post-BMI Experiment Control -381* 0.922 0.000
Control Experiment 3.81* 0.922 0.000
Post-HbAlc Experiment Control -1.06* 0.319 0.003
Control Experiment 1.063* 0.319 0.003
Post-VOmax Experiment Control 12.97* 128 0.000
Control Experiment —12.97* 128 0.000

The changes in the BMI and HbA1c during the 8 weeks of carrying
out the program on the patients with type 2 diabetes mellitus were
asshowninthe graph below:
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Figure 3: Graph forthe changesinBMland HbA1c

The graph below can also showed the relationship between the
glucose sugarlevels for the intervention group and the control group.

Figure 4: Changesin Glucose levels following aerobic exercise
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DISCUSSION

The current study showed that there was a significant decrease
(1.4%) in the levels of HbATc among the experimental group
following 8 weeks of aerobic exercise. There was also a constant
decrease in the pattern of the variable that was observed in the
experimental group following the same periods of examination.
Among the control groups, the 8-weeks’ timeline alterations were
also found to follow a distinct pattern (Grentved et al., 2012).
Despite the decreasing pattern of the levels of HbA1c in the control
group, there were variations in the indices, where those in the
experimental group depicted higher values compared to the
control. The significance of aerobic exercise on the HbA1c levels was
also marked by monitoring the BMI alterations among the groups
(Schwingshackl et al., 2014). It is imperative that the body mass
indexmay define the levels of glucosein blood.

This implies that having long-term periods of exposure to aerobic
exercise can increasingly improve the levels of HbA1c among
patients with type 2 diabetes mellitus. In addition, the results were
significant at showing that the long-term regular exercise or
aerobics can result in the increase in the levels of VO2 max among
the patients diagnosed with type 2 diabetes mellitus. The result
findings concur with literature analysis of different researchers that
have shown that the values in HbA1c following aerobic training
program may be improved especially if it is followed up with the
medication regiment.

CONCLUSION

The research has been essential as it has shown that long-term
regular aerobics and physical training are helpful as they improve
the glycemic control, the body composition and the cardiovascular
fitness among patients diagnosed with type 2 diabetes mellitus. The
biological principle behind the experiment is that physical activity
has the ability of offsetting the deteriorations of the biological
indicators that are found in the control groups for this analysis.
Further research is required in the course of determination of the
responsive health outcomes of the long-term programs on the
patients. This research is also build on the premise that there is an
increase in the incidences of life-style related chronic physical and
psychological problems because of the decrease in the levels of
healthy behaviorsincluding nutrition and physical activity.
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