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ABSTRACT

Type 2 Diabetes Mellitus (T2DM) is an important worldwide public health problem of decreased insulin secretion
and insulin resistance that result in chronic hyperglycemia. The number of people with type 2 diabetes has
significantly increased over the past few years due to a variety of unhealthy habits in their daily life, including a lack
of physical activity, obesity, stress and environmental influences. Knowledge and understanding of all the factors
affecting glycaemic control is crucial for diabetes care..

Objective: The objective of this research was to assess the management of the blood sugar level of T2DM patients
with respect to environmental and food influences in their residency of Dehradun, Uttarakhand, India.

Methods: This research method used was descriptive cross sectional research. This was a systematic questionnaire
data collection was conducted to achieve a hundred diabetes mellitus (Type 2) patients. The following data was
collected: demographics, dietary fibre consumption, stress levels, levels of physical activity, and glycaemic control
status. To determine the association between lifestyle factors and glycemic effects the data captured needed
statistical analysis in the form of comparisons, frequency distributions and percentages.

Results: The dietary and environmental variables were demonstrated to have a significant effect on diabetes care.
Those with the highest score were those who ate more dietary fibre than those with the lowest score, suggesting that
improving glycaemic control should be considered a public health goal. Being physically inactive had a negative
association with the control of diabetes and having regular physical activity had a positive association with
glycaemic outcomes. The level of stress was positively associated with glycaemic control, even though there were
no significant differences between Gly Haemoglobin mean values of the highly stressed, moderately stressed and
not stressed groups.The level of stress was closely associated with the Diabetes outcome, though the Gly
Haemoglobin mean value for the highly stressed, moderately stressed and not stressed did not differ significantly.
Furthermore, the study revealed that people with Type 2 Diabetes Mellitus could improve their glycaemic control
when coupled with regular exercise and effective stress management, and good eating habits.

Conclusion: Environmental and nutritional factors play an important role in the management of Type 2 Diabetes
Mellitus (T2DM), the study suggests. A diet rich in fibre, regular exercise and reducing stress could help to improve
glycaemic management and health outcomes. It is essential that programs aimed at managing diabetes emphasise the
need of integrated lifestyle treatments. Healthcare providers, lawmakers, and public health workers may be able to
use the results to inform the creation of more efficient plans to reduce the prevalence of diabetes.

Keywords: Type 2 Diabetes Mellitus, Glycemic Control, Dietary Factors, Environmental Factors, Dietary Fiber,
Physical Activity, Stress, Lifestyle Intervention, Diabetes Management, Public Health, Dehradun, Uttarakhand.
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INTRODUCTION

Type 2 Diabetes Mellitus (T2DM) is one of the most
prevalent Long Duration Metabolic Diseases in the
public health of humans and has become an
important  problem  worldwide. = Long-lasting
hyperglycaemia that is a hallmark of the disease
affects the metabolism of carbohydrates, proteins and
fats (Saini, 2010). Type 2 Diabetes Mellitus is
increasingly becoming a very common problem due
to fast urbanization, increase in ageing population,
eating habits and sedentary life. Three-quarters of the
world's diabetes has been estimated to be of this type
(Chen et al., 2012).

In recent decades diabetes is increasingly becoming a
serious health problem affecting character of people
in both developed and developing countries. There
are several reasons contributing to the increase of
Type 2 Diabetes Mellitus, including sedentary
lifestyle, unhealthy food intake, obesity and mental
stress and social factors (Alberti et al., 2007).
Diabetic complications, like cardiovascular disease,
nephropathy, neuropathy, retinopathy and lower limb
amputations, not only have a huge financial burden
on health care systems but also significantly affect
quality of life and can lead to death ( Chen et al.,
2012).

Medication is not the only thing needed to control
type 2 diabetes mellitus well; some big changes in
lifestyle are needed. Dietary behaviours are one of
the modifiable components of lifestyle that may
impact metabolic health outcomes and blood glucose
levels. Integrating more whole grains, fruits,
vegetables, legumes and dietary fibre into the diet of
diabetic patients resulted in better glycaemic control
and decreased the risk of cardiovascular
complications (Etherton et al., 2004, Ajala et al.,
2013). In contrast, Esposito et al. (2009) have
reported that low grade insulin resistance, obesity,
and risks of diabetes are associated with an excessive
consumption of refined carbohydrates, processed
foods, saturated fat and sugared beverages.

In more recent years, dietary fibres have been seen as
an important source of nutrition to assist with
controlling diabetes. A high fiber diet may aid
glycaemic control as it slows down glucose
absorption, increases insulin sensitivity, makes you

feel full more quickly and keeps the weight off,
according to Anderson et al., (2004). In addition, a
number of research studies have indicated that the
plant diet (including the Mediterranean diet) can also
support blood sugar management and enhance the
metabolic condition of individuals with Type 2
diabetes Mellitus (Barnard et al., 2006; Esposito et
al., 2009).

Regular exercise is one of the most crucial items in
the fight against diabetes. The research conducted by
Zanuso et al., (2017) shows that many benefits of
regular exercise like better absorption of glucose is to
the skeletal muscles, increased insulin sensitivity,
weight loss, enhanced Cardiovascular health etc.
Knowler et al., (2002) showed that about 58%
reduction in risk of acquiring Type 2 Diabetes
Mellitus with lifestyle adjustment, which involved
making modifications to food and frequent physical
exercise. Similarly, Tuomilehto and co-workers
(2001) reported benefits both on metabolic
parameters and on prevalence of diabetes with the
use of combination therapy mainly aimed at physical
activity and nutrition improvement.

There has been a greater acceptance in more recent
years of the importance of environmental variables in
the development and treatment of diabetes. Financial
status, food and health service availability, work
situations, social support  received, and
neighbourhood characteristics are environmental
determinants that influence lifestyle behaviours and
health outcomes, with significant analyses (Racette et
al., 2003). Managing Diabetes may be more difficult
for people who live in places where they have less
access to healthy food, and have limited opportunities
for physical activity.

Among the environmental factors that have been
associated to metabolic dysfunction and worse
diabetes outcomes is psychological stress. When a
person puts itself under chronic stress, the body
overproduces the hormones, and blood sugar levels
are elevated, increasing the likelihood of insulin
resistance, according to Chandola et al., (2008).
Moreover, stress can affect the whole management of
diabetes, either by changing food consumption, type
of activity and exercise, or by affecting
administration of the reduses. Campbell et al., (2017)
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found that individuals with diabetes who have social
support and a solid health-oriented community are
more likely to self-manage their diabetes and follow
their treatment regimen.

Several studies have investigated each individual
category of environmental or dietary interventions to
examine their respective impact on glycaemic
control, but few studies have investigated both
environmental and dietary interventions together and
their associated impact. Diabetes prevention and
control efforts are optimal when they consider the
interaction of food, activity and environmental
factors. These data will help health care providers
and policy-makers develop targeted programs to
minimize the risks related to different diseases.

Hence, this research aimed to analyze the effect of
dietary and environmental factors on glycaemic
control of T2DM  patients of Dehradun
(Uttarakhand). This research aims to complement the
existing knowledge base by exploring the
relationships between dietary fibre, physical activity,
stress, and glycaemic control to gain insight into
factors that can help to develop successful lifestyle-
based diabetes care programmes.

After the introduction, the next sections of a research
paper are the objectives and methodology. Any form
of paper can be used and may include this heading:

OBJECTIVES OF THE STUDY

The present study was conducted with the following
objectives:

1. To assess the dietary factors influencing the
management of Type 2 Diabetes Mellitus
among diabetic patients.

2. To examine the impact of environmental
factors on glycemic control among
individuals with Type 2 Diabetes Mellitus.

3. To evaluate the relationship between dietary
fiber intake and glycemic control.

4. To analyze the influence of physical activity
on diabetes management.

5. To investigate the association between stress
levels and glycemic control among diabetic
patients.

6. To identify the combined effect of dietary
and environmental factors on the
management of Type 2 Diabetes Mellitus.

HYPOTHESIS

Ho (Null Hypothesis): Dietary and environmental
factors have no significant impact on glycaemic
management on the individuals diagnosed with type 2
Diabetes Mellitus.

Contrary diabetics suffer especially from the
influence of environmental and dietary factors on
blood sugar control (Hi: People with Type 2 Diabetes
Mellitus are highly affected by the potential influence
of environment and food on blood sugar control).

MATERIALS AND METHODS
Research Design

The present study adopted a descriptive cross-
sectional research design to examine the influence of
dietary and environmental factors on the management
of Type 2 Diabetes Mellitus. The design was
considered appropriate as it enabled the collection
and analysis of data from diabetic patients at a
specific point in time.

Study Area

The research was conducted in Dehradun
(Uttarakhand), India. Selecting Dehradun was based
on various socioeconomic situations, food habits,
healthcare accessibility and lifestyle patterns in the
city, which is a very diversified city. The combination
of urban and semi-urban population allowed
researchers to  understand the impact of
environmental factors on diabetes management

Study Population

The target population consisted of adult individuals
diagnosed with Type 2 Diabetes Mellitus and
receiving treatment from hospitals, diabetic clinics,
community health centers, and private healthcare
facilities in Dehradun.

Sample Size

A hundred participants with a confirmed diagnosis of
Type 2 Diabetes Mellitus were a part of the research.

Sampling Technique

In the process of research, using purposeful sampling,
those whose interest would be deemed an interest in
the research and whose inclusion would seem
warranted were those chosen.

Inclusion Criteria

1. There is a minimum age requirement (the age is
30 years).
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2. 2. confirmed Type 2 Diabetes Mellitus.

3. 3. Open to taking part in the research.

4. Able to provide advice on healthy eating and
other ways of living.

Exclusion Criteria

1. Individuals diagnosed with Type 1 Diabetes
Mellitus.

2. Patients with gestational diabetes.

3. Individuals with severe
impairment.

cognitive

4. Respondents unwilling to provide informed
consent.

Data Collection Tool

Based on the study Objectives and literature, a
questionnaire was designed to elicit information. The
following topics were covered in the questionnaire:

1. 1. Personal information

2. 2 Consumption of dietary fibre
3. 3. Routines for physical exercise
4. 4. Levels of stress

5

Glycemic control status
Variables of the Study
Independent Variables

1. Dietary Fiber Intake
2. Physical Activity
3. Stress Level
Dependent Variable
1. Glycemic Control Status

Statistical Analysis

The collected and gathered information was coded,
tabulated and analysed using descriptive statistics.
Frequencies, percentages and cross-tabulations were
used to explore relationships among respondents,
their diet and their environments and glycaemic
management.

Ethical Considerations

Research participation was of the “voluntary” variety.
During this study we have made sure that the
information obtained was anonymous and that the
participants were told the aim of the research. All
participants were asked to provide their informed
permission before any data was collected.

RESULTS AND DISCUSSION

Table 1. Distribution of Respondents According to
Gender (N =100)

Gender Frequency (n) Percentage (%)
Male 50 50.0
Female 50 50.0
Total 100 100.0
Interpretation

Table 1 shows that out of 100 respondents, 50
(50.0%) were male and 50 (50.0%) were female. The
equal representation of both genders provided a
balanced sample for examining the influence of
dietary and environmental factors on glycemic
control among patients with Type 2 Diabetes
Mellitus.

Table 2. Distribution of Respondents According to
Fiber Intake (N = 100)

Fiber Intake | Frequency (n) | Percentage (%)
High 37 37.0
Moderate 31 31.0
Low 32 32.0
Total 100 100.0
Interpretation

As far as fibre intake, 37% of people surveyed
indicated that they consumed a large amount, 31% a
moderate amount, and 32% a very small amount.
Many people's metabolic health and glycaemic
control may have been compromised by their diets'
lack of fibre.

Table 3. Distribution of Respondents According to
Physical Activity (N =100)

Exercise Level Frequency Percentage (%)
(n)
Daily 40 40.0
3-5 Times/Week 24 24.0
Rarely 36 36.0
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Total 100 100.0

Interpretation

40% of survey respondents practiced daily exercise,
24% exercised 3-5 times in a week, and 36% had
engaged in seldom exercise. Many of the diabetic
subjects were found inactive, thereby possibly
affecting the management of glucose and treatment of
diabetes.

Table 4. Distribution of Respondents According to
Stress Level (N =100)

Table 6. Association Between Fiber Intake and
Glycemic Control (N =100)

Stress Level | Frequency (n) Percentage (%)
Low 31 31.0
Moderate 35 35.0
High 34 34.0
Total 100 100.0
Interpretation

The 31% of the survey takers who said they are not
stressed out are joined by 35% and 34% who report
being moderately and very stressed out, respectively.
The results support the previous findings that
psychological stress is frequent in type 2 diabetes and
can be detrimental to glycaemic control.

Table 5. Distribution of Respondents According to
Glycemic Control Status (N = 100)

Fiber Good Moderate Poor | Total
Intake n (%) n (%) n (%)
High 16 11 (29.7) 10 37
(n=37) (43.2) 27.1)
Moderate 12 10 (32.3) 9 31
(n=31) (38.7) (29.0)
Low 11 7(21.9) 14 32
(n=32) (34.4) (43.7)
Total 39 28 (28.0) 33 100
(39.0) (33.0)
Interpretation

Results show that glycaemic management was better
among respondents who consumed more dietary fibre
compared to those who consumed less fibre. In
contrast to the 34.4% of individuals who reported low
fibre intake, 43.2% of those who reported high fibre
intake showed satisfactory glycaemic control. Among
those who reported consuming low fibre intake,
43.7% had poor glycaemic control. These results
provide further evidence that people with Type 2
Diabetes Mellitus may benefit from better blood
glucose control if they consume more dietary fibre.

Table 7. Association Between Physical Activity and
Glycemic Control (N = 100)

Physical Good | Moderate | Poor | Total

Glycemic Frequency Percentage
Control (n) (%)
Good 39 39.0
Moderate 28 28.0
Poor 33 33.0
Total 100 100.0
Interpretation

Among those who participated in the survey, 39%
demonstrated excellent glycaemic control, 28%
shown moderate control, and 33% demonstrated poor
control. Even though several of the participants were
able to get their blood sugar levels under control, a
third of them still had problems with their diabetes.

Activity n n (%) n
(%) (%)
Daily (n=40) 18 11 (27.5) 11 40
(45.0) (27.5)
3-5 11 7(29.2) 6 24
Times/Week | (45.8) (25.0)
(n=24)
Rarely (n=36) 10 10 (27.8) 16 36
(27.8) (44.4)
Total 39 28 (28.0) 33 100

(39.0) (33.0)

Interpretation

Exercising regularly is associated with better
glycaemic management, according to the findings.
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Glycaemic outcomes were better for those who
exercised often (at least three to five times per week)
as opposed to those who exercised seldom. Those
who exercised seldom had the worst glycaemic
control (44.4%). It seems that regular exercise
improves glucose utilisation and insulin sensitivity,
which in turn helps with diabetes control.

Table 8. Association Between Stress Level and
Glycemic Control (N =100)

Stress Good | Moderate | Poor | Total
Level n (%) n (%) n (%)
Low 15 8(25.8) 8 31
(n=31) (48.4) (25.8)
Moderate 14 11 (31.4) 10 35
(n=35) (40.0) (28.6)
High 10 9 (26.5) 15 34
(n=34) (29.4) (44.1)
Total 39 28 (28.0) 33 100
(39.0) (33.0)
Interpretation

There is a direct correlation between stress and
glucose regulation, as seen in Table 8. Good
glycaemic control was most common among those
with low stress levels (48.4%), whereas poor
glycaemic control was most common among those
with high stress levels (44.1%). These results provide
further evidence that mental health issues may have a
negative impact on the control of diabetes and
glycaemic outcomes. Metabolic control may be
enhanced in Type 2 Diabetes Mellitus patients who
use stress management techniques.

DISCUSSION

The researchers from Dehradun in Uttarakhand
studied the impact of diet and environment on
glycaemic control in Type 2 Diabetes mellitus
(T2DM) patients. Results indicated that there is a
significant relationship between diabetics and level of
stress, diet, and exercise. In addition to
pharmaceutical therapy, these results contribute to the
increasing amount of evidence indicating a holistic
lifestyle-based strategy is necessary for effective
control of diabetes.

The research showed better glycaemic management
with the fibre group than the sugar-free group. Fibre
is believed to promote insulin sensitivity, reduce

postprandial blood glucose rises and slow gastric
emptying. The results were similar to that of
Anderson et al. (2004) who also observed that
diabetes patients' blood glucose control was
significantly improved with increased dietary fibre.
The same applies to Ajala et al. (2013), who reported
that a high consumption of legumes, fruits and
vegetables, as well as whole grain products
contribute to blood sugar regulation and decreased
risk of cardiovascular disease. Therefore, the present
results demonstrate the importance of diet for the
control of Type 2 Diabetes Mellitus based on its fiber
content.

Furthermore, the analysis revealed high levels of
relationship between exercise and glycaemic control.
Glycaemic outcomes were better for those who
exercised often (at least three to five times a week)
compared to those who exercised seldom. Keeping
active helps to keep weight in check: It improves
sensitivity to insulin and the uptake of glucose by the
skeleton muscles, as well as physical fitness.
Knowler et al. (2002) found that high-risk persons'
likelihood of developing Type 2 Diabetes Mellitus
decreased by around 58% after participating in
lifestyle treatments that included regular physical
exercise; our results are consistent with that.
Tuomilehto et al. (2001) found reduced diabetes risk,
better metabolic profile, with increased physical
activity + dietary changes. As a result, the current
research backs up the importance of exercise for
diabetes control.

The level of stress was found to be one of the
significant factors affecting glycaemic control. Stress
levels were associated with more favourable
glycaemic control score among those with low stress
levels, and more unfavourable among those with high
stress levels. The neuroendocrine responses to
chronic stress lead to the suppression of insulin
sensitivity, an increase in blood sugars and the
release of cortisol. The findings are consistent with
the results obtained by Chandola et al., (2008) who
have reported an association between metabolic
syndrome, lower glucose metabolism and chronic
stress. So, 1it's reasonable to assume that stress
management is a crucial part of diabetes treatment in
its whole.

Also, the study highlights the importance of
interaction between environmental and nutritional
factors in impacting diabetes care. Individuals who
reported improvements in diet, physical activity and
stress levels showed better glycaemic control when
compared with individuals who reported on a variety
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of lifestyle risk factors. As this practice illustrates, a
change in diet or medication is not a solution to the
many challenges faced in diabetic treatment. Weight
loss and improvements in metabolic health can last
longer when they are brought about by a
comprehensive lifestyle approach that incorporates
environmental factors, exercise, food and behavioural
modification.

The results of the current study support the findings
of Wing et al. (2014) who demonstrated long-term
improvements in glycaemic control, cardiovascular
parameters and quality of life among diabetics. It
should be noted that multicomponent lifestyle
interventions, which target several risk factors
simultaneously have been shown to have a better
efficacy in improving diabetes outcomes than
interventions  targeting individual components
(Zanuso et al., 2017).

Environmental and nutritional factors are significant
factors in Type 2 Diabetes Mellitus as the results
confirm. Those who managed to make lifestyle
changes (which included eating healthy, exercising
more and managing stress better) had better
glycaemic control. The results of the research make it
essential to emphasise diabetes treatment programs
aiming to implement life style changes such as
nutrition, physical activity and mental well-being.

Conclusion

The present study was conducted to assess the impact
of dietary and environmental factors on glycemic
control among patients with Type 2 Diabetes Mellitus
in Dehradun, Uttarakhand. The results of the study
indicate that lifestyle has a significant influence on
diabetes therapy and metabolic health, in general.

The study found that a higher fibre diet resulted in
better blood sugar control than a lower fibre diet.
Diets that were rich in legumes, fruits, vegetables,
and whole grains showed improvement in better
diabetes management. The findings emphasize the
importance of a balanced diet for those with diabetes
to help control blood sugar levels and avoid the
complications associated with diabetes.

Exercising regularly was also shown to have a good
correlation with glycaemic control. Those people
who exercised regularly showed better control over
the diabetes as compared with people with less
exercise frequency. Regularly exercising is also a
crucial management tool for diabetes as it enhances
insulin sensitivity, glucose use, weight control and
heart health.

Other factors that may contribute to a normal blood
sugar level are stress. Better diabetes outcomes, and
poorer glycaemic management were significantly
associated with stress (higher stress score). This
research emphasises the need of using stress
management approaches in diabetes treatment plans.

In addition, the research showed that dietary and
environmental variables impacted diabetes therapy as
a whole. Higher levels of glycaemic control were
seen in those who experienced less stress, worked on
their eating habits and practiced moderate levels of
exercise compared to persons exposed to the other
lifestyle risk factors.

This indicates a need for a multi-modal approach in
treating type 2 diabetes —a healthy lifestyle, regular
exercise, stress management and healthy
environment. Hence, the efforts of diabetes
prevention and management should focus on
promoting healthful lifestyles.

Recommendations

However, based on the results of this investigation,
we put forward these suggestions:

1. Some types of accounts with high fibre content can
contribute to improving metabolic health and control
of blood glucose in people who have Type 2 Diabetes
Mellitus and are having these foods and their dietary
fibre listed, it does not mean that they are also a
complete food diet.

2. Doctors should regularly counsel patients on diet
to reduce their intake of sugary drinks, processed
foods and refined carbohydrates, and to help them
maintain a healthy weight, which is especially
beneficial for those with diabetes.

3. Finally, people with diabetes should strive to get
150 minutes of moderate physical activity per week.
Walking, cycling, jogging, or swimming can be part
of the activities.

4. When combined with other diabetes management
strategies, structured exercise programs have the
potential to increase insulin sensitivity and decrease
cardiovascular risk.

5. Patients who have diabetes should seek
psychological counseling, yoga and mediation
classes, relaxation techniques and other types of
stress management therapy on the basis of the above
recommendation.
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6. Awareness programs should be established in the
community for promoting awareness about role of
lifestyle variables in preventing and treating diabetes.

7. The gaps in mental health care of people with
diabetes should be addressed by collaboration of
healthcare professionals within healthcare
institutions, including mental health professionals,
diabetes educators, nutritionists and doctors.

8. Public health policies need to be developed to
make the nutritious food and alternative leisure time
activities and healthcare services more available in
order to foster better living circumstances and
prevent diseases.

10. It is important for diabetic patients to be more
empowered with social and familial support to
maintain their treatment regimes and follow healthy
lifestyle habits.

11. Studies with larger samples and more diverse
populations should be conducted to learn more about
the relationship between food and diabetes outcomes
and longer-term environmental effects.

Future Research Directions
Future studies may investigate:

e Type 2 diabetes controlled by timing meals
& ifrelationship between meal timings,
Intermittent Fasting and Diabetes Control.

e The impact socioeconomic status has on a
person's food intake and adherence to their
treatment plan.The influence of
socioeconomic status on food intake and
adherence to treatment plan.

e The outcomes of a holistic campaign aimed
at changing behaviour, for different
demographic groups.

e Information on how to minimize possible
environmental and psychological problems
related to diabetes.

The findings of this research show that persons with
Type 2 Diabetes Mellitus may control their blood
sugar levels by making changes to their diet and way
of life.Better control of diabetes, less disease burden,
and greater quality of life may be achieved via the
promotion of healthy lifestyles and supportive
settings.
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