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Abstract

The incidence of diabetes mellitus, especially type 2 diabetes, has been
increasing worldwide at an alarming rate. Although genetic predisposition
is a significant contributor to the disease, environmental factors play
a crucial role in its onset and progression. This article investigates how
various environmental elements, including dietary habits, physical activity
levels, urbanization, socioeconomic status, and exposure to pollutants,
impact diabetes risk. It presents a thorough review of current literature to
elucidate the multifaceted interactions between these factors. Poor diet and
physical inactivity, often exacerbated by urban living and socioeconomic
challenges, are major contributors. Additionally, exposure to environmental
pollutants like air pollution and endocrine-disrupting chemicals has
been linked to increased diabetes risk. By highlighting these complex
interdependencies, the study provides valuable insights into how modifying
these environmental factors can lead to effective preventive strategies and
interventions aimed at reducing the global burden of diabetes.
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Introduction

Diabetes mellitus is a chronic metabolic disorder characterized by
hyperglycemia, which arises due to defects in insulin secretion, insulin action,
or both. Insulin is a hormone essential for regulating blood sugar levels, and
its deficiency or resistance leads to elevated blood glucose. Type 2 diabetes
(T2D) the most prevalent form of diabetes, is influenced by both genetic
predispositions and environmental factors. These environmental factors
include dietary habits, physical activity levels, urbanization, socioeconomic
status, and exposure to pollutants. The rapid increase in T2D prevalence
worldwide underscores the significant role that these environmental changes
play in the disease’s onset and progression. Understanding these factors is
crucial for developing effective prevention and management strategies. This
article aims to comprehensively explore how various environmental factors
contribute to diabetes risk. Additionally, it discusses potential interventions
that could mitigate this risk, emphasizing the need for integrated public health
approaches to address the complex interplay of factors influencing diabetes
prevalence [1,2].

Background

Diabetes mellitus is a chronic metabolic disorder characterized by persistent

hyperglycemia due to defects in insulin secretion, insulin action, or both. The
condition leads to severe complications if not managed properly, including
cardiovascular disease, kidney failure, and neuropathy. Among the different
types of diabetes, type 2 diabetes (T2D) is the most prevalent, accounting for
approximately 90-95% of all diabetes cases globally.

Prevalence and global impact

The prevalence of T2D has been increasing at an alarming rate, with significant
implications for public health worldwide. According to the International
Diabetes Federation, the number of adults living with diabetes has more
than tripled over the past two decades, indicating a growing epidemic. This
increase is not solely attributable to genetic factors, which typically do
not change rapidly over short periods, pointing to the crucial influence of
environmental factors [3].

Role of environmental factors

Environmental factors play a substantial role in the development and
progression of T2D. These include dietary habits, physical activity levels,
urbanization, socioeconomic status, and exposure to pollutants. Each of these
factors can independently or synergistically influence the risk of developing
diabetes. Understanding the impact of these environmental determinants is
essential for devising effective prevention and intervention strategies [4].

Research objectives

This article aims to explore how various environmental factors contribute to
the risk of developing T2D. By reviewing current literature, the study seeks
to identify the specific ways in which diet, physical activity, urbanization,
socioeconomic status, and pollutants influence diabetes risk. Additionally,
it discusses potential interventions and public health strategies that can
mitigate these risks, highlighting the importance of a comprehensive
approach to diabetes prevention and management [5].

Methodology

Data extraction focused on key variables such as dietary patterns, physical
activity levels, urbanization, socioeconomic status, and pollutant exposure.
These variables were then analysed to determine their association with
diabetes risk. For each study, relative risks (RR) or odds ratios (OR) were
extracted to quantify the impact of each environmental factor. A meta-analysis
was performed to synthesize the findings, using the following formula for the
combined effect size E:

E=3 (wre)/ 3w,

Where e, represents the effect size from individual studies, and w, denotes the
weight assigned to each study based on its sample size and quality.

Statistical heterogeneity was assessed using the |2 statistic, where values
of 25%, 50%, and 75% indicate low, moderate, and high heterogeneity,
respectively. A random-effects model was employed to account for variability
across studies. Subgroup analyses were conducted to explore differences
based on geographical region, age, and gender. The study identified significant
associations between environmental factors and diabetes risk. High intake of
processed foods and sugars was linked to increased risk (RR = 1.30, 95% CI:
1.20-1.40), while diets rich in whole grains and vegetables were protective
(RR = 0.75, 95% Cl: 0.68-0.82). Sedentary lifestyle significantly increased
diabetes risk (OR = 1.40, 95% Cl: 1.25-1.55), whereas regular physical activity
was beneficial (OR = 0.70, 95% Cl: 0.60-0.80). Urbanization (OR = 1.15, 95%
Cl: 1.05-1.25) and low socioeconomic status (OR = 1.40, 95% Cl: 1.30-1.50)
were also identified as risk factors. Exposure to pollutants showed a moderate
increase in risk (RR = 1.10, 95% Cl: 1.05-1.15). Overall, this systematic study
and meta-analysis highlight the significant role of environmental factors
in diabetes risk, emphasizing the need for comprehensive public health
strategies to address these modifiable factors.
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Table 1: Summary of Environmental Factors and Their Impact on Diabetes Risk.
Environmental Factor Impact on Diabetes Risk
Diet High intake of processed foods and sugars increases risk; Mediterranean and plant-based diets reduce risk

Physical Activity
Urbanization
Socioeconomic Status

Pollutants

Results

The study of literature provided several insights into how different
environmental factors contribute to the risk of developing diabetes. These
findings are summarized in Table 1 and discussed in detail below.

Dietary factors

Multiple studies found a strong correlation between diet and diabetes risk.
Diets high in processed foods, refined sugars, and unhealthy fats were consistently
associated with an increased risk of developing type 2 diabetes. For example,
Smith et al. (2020) reported that individuals with high intake of sugary beverages
and processed snacks had a 30% higher risk of diabetes. Conversely, diets rich in
whole grains, fruits, vegetables, and lean proteins, such as the Mediterranean diet,
were shown to reduce the risk of diabetes by up to 25% [6].

Physical activity

Physical inactivity was another significant factor contributing to diabetes
risk. Studies reviewed indicated that sedentary lifestyles, characterized by
prolonged sitting and minimal physical exercise, substantially increased the
likelihood of developing diabetes. Lee found that individuals who engaged
in regular moderate to vigorous physical activity had a 20-30% lower risk of
diabetes compared to those with sedentary habits. Regular exercise improves
insulin sensitivity and helps maintain healthy body weight, both crucial for
diabetes prevention [7].

Urbanization

Urbanization was linked to higher diabetes risk, primarily due to lifestyle
changes associated with urban living. Urban environments often promote
sedentary behaviours and dietary patterns that favour convenience foods
high in sugars and fats. Kumar noted that residents of urban areas had a 15%
higher risk of diabetes compared to rural residents, attributing this difference
to reduced physical activity and poor dietary choices. The shift towards urban
living also correlates with increased exposure to pollution and stress, further
compounding the risk [8].

Socioeconomic status

Socioeconomic Status (SES) plays a crucial role in diabetes risk. Lower
SES is associated with limited access to healthcare, nutritious foods, and
opportunities for physical activity. Green found that individuals from lower
socioeconomic backgrounds had a 40% higher risk of developing diabetes,
highlighting the importance of socioeconomic factors in health outcomes.
Black emphasized that public health interventions need to address these
disparities to effectively reduce diabetes prevalence [9].

Pollutants

Exposure to environmental pollutants, including air pollution and endocrine-
disrupting chemicals, has been increasingly recognized as a risk factor for
diabetes. Studies reviewed indicated that individuals exposed to higher levels
of air pollutants had increased markers of inflammation and insulin resistance,
leading to higher diabetes risk. Zhang found that long-term exposure to fine
particulate matter (PM2.5) was associated with a 10-15% increase in diabetes
risk. Similarly, Harris reported that exposure to certain chemicals, such as
bisphenol A (BPA) and phthalates, disrupted endocrine function and glucose
metabolism, contributing to diabetes development [10].

Discussion

The findings indicate a significant association between environmental factors

Sedentary lifestyle increases risk; reqular moderate to vigorous exercise reduces risk
Urban living associated with higher diabetes risk due to lifestyle changes and reduced physical activity
Lower socioeconomic status linked to higher diabetes risk due to limited access to healthy foods and healthcare

Exposure to air pollution and endocrine-disrupting chemicals linked to increased diabetes risk

and diabetes risk. Dietary patterns are crucial, with unhealthy diets high in
processed foods and sugars markedly increasing diabetes risk. Conversely,
diets rich in whole grains, fruits, and vegetables, such as the Mediterranean
diet, are protective. Physical inactivity is another major risk factor, with a
sedentary lifestyle contributing to the development of T2D. Urbanization
contributes to lifestyle changes that favour sedentary behaviour and
unhealthy eating, further increasing diabetes risk. Socioeconomic status also
plays a significant role; individuals with lower socioeconomic status often
have limited access to nutritious foods and healthcare, leading to higher
diabetes prevalence. Environmental pollutants, including air pollution and
endocrine-disrupting chemicals, have been increasingly recognized as risk
factors for diabetes, suggesting the need for further research in this area.

Conclusion

This study underscores the multifaceted nature of diabetes risk factors,
highlighting the significant impact of environmental factors. Addressing
these factors through public health initiatives, policy changes, and individual
lifestyle modifications is essential to reduce the global burden of diabetes.
Future research should focus on longitudinal studies to further elucidate the
causal relationships and to develop targeted interventions.
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