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Abstract

Background: Diabetes mellitus represents a growing public health concern worldwide,
particularly in rural areas where healthcare access and education are often limited. Understanding
the prevalence of diabetes and its associated complications in these settings is crucial for
developing targeted interventions. Objective: This study aims to assess the prevalence of diabetes
mellitus and its common complications in a rural population. Methods: We conducted a cross-
sectional study involving a sample of 200 adults from rural regions. Participants were screened for
diabetes mellitus using fasting blood glucose and oral glucose tolerance tests. The presence of
diabetes-related complications such as neuropathy, retinopathy, nephropathy, cardiovascular
diseases, and peripheral vascular disease was also assessed. Results: The prevalence of diabetes
in the study population was found to be 20%, with pre-diabetes detected in 30% of the participants.
Significant complications identified included cardiovascular disease (50%), neuropathy (45%),
retinopathy (30%), peripheral vascular disease (20%), and nephropathy (25%). Statistical analyses
revealed significant associations between diabetes and several complications, with odds ratios
indicating a higher likelthood of developing these conditions compared to non-diabetic
individuals. Conclusion: The high prevalence of diabetes and its complications in the rural
population studied highlights a critical need for enhanced diagnostic facilities, better healthcare
access, and increased education about diabetes management and prevention. Public health efforts
should focus on these areas to mitigate the impact of diabetes in rural communities.
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Introduction

Diabetes mellitus is a chronic metabolic disorder characterized by elevated blood glucose levels,
which, over time, leads to serious damage to the heart, blood vessels, eyes, kidneys, and nerves.
The global prevalence of diabetes has been rising more sharply in middle- and low-income
countries, where rural communities are often the hardest hit due to limited access to healthcare
services, diagnostic facilities, and awareness about the disease.[1]
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Rural populations are particularly vulnerable to the burdens of diabetes due to factors such as lower
socioeconomic status, poorer health literacy, and limited access to healthcare resources. These
factors contribute not only to a higher incidence of diabetes but also to an increased prevalence of
complications associated with the disease. Moreover, the rural healthcare infrastructure often lacks
the capacity to manage chronic diseases, which leads to underdiagnosis and underreporting.[2]
Despite the significant impact of diabetes in rural settings, data on the prevalence of diabetes and
its associated complications in these areas remain sparse. This gap in knowledge hinders effective
public health strategies aimed at reducing the burden of diabetes in rural populations. Hence, there
is a critical need for comprehensive studies that provide clear insights into the epidemiology of
diabetes and its long-term effects in these underserved communities.|[3]

Aim
To determine the prevalence of diabetes mellitus and its complications in a rural population.

Objectives
1. To estimate the prevalence of diabetes mellitus in the rural population.
2. To identify the common complications associated with diabetes in this demographic.
3. To analyze factors influencing the management and outcome of diabetes in rural areas.

Material and Methodology

Source of Data

The data for this study were collected from residents of a rural area located in the region known
for agricultural activities.

Study Design

This was a cross-sectional study designed to assess the prevalence and complications of diabetes
mellitus among the rural population.

Study Location

The study was conducted in a rural district with limited access to healthcare facilities, primarily
reliant on agriculture.

Study Duration

The duration of the study was from January 2023 to December 2023.

Sample Size

The total sample size for this study was 200 individuals selected through a stratified sampling
technique to ensure representation across various demographic groups.

Inclusion Criteria

Participants included were adults aged 18 years and older, residing in the study area for at least
one year prior to the commencement of the study.

Exclusion Criteria

Excluded from the study were individuals with pre-existing endocrine disorders other than
diabetes, those unwilling to participate, and pregnant women due to the temporary changes in
glucose metabolism during pregnancy.

Procedure and Methodology

Participants were initially screened through a questionnaire to gather demographic data and
medical history, followed by a physical examination. Blood samples were collected from fasting
individuals to measure baseline glucose levels, and an oral glucose tolerance test (OGTT) was
conducted for those without a prior diabetes diagnosis.
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Sample Processing

Blood samples were analyzed using standardized biochemical methods in a central laboratory to
ensure consistency in glucose measurements.

Statistical Methods

Data were analyzed using SPSS software. Descriptive statistics were used to estimate the
prevalence, and logistic regression models were applied to identify predictors of diabetes and its
complications.

Data Collection

Data collection involved face-to-face interviews, physical examinations, and laboratory tests
conducted by trained healthcare professionals. Data integrity was maintained through regular
audits and cross-verification of the collected data by the study supervisors.

Observation and Results:

Table 1: Prevalence of Diabetes Mellitus in the Rural Population
Variable n (200) | Percentage (%)
Pre-diabetes | 60 30
Diabetes 40 20

Table 1 presents data on the prevalence of pre-diabetes and diabetes within a rural population of

200 individuals. It indicates that 30% of the participants, or 60 individuals, are classified as pre-

diabetic, while 20% or 40 individuals have been diagnosed with diabetes.

Table 2: Common Complications Associated with Diabetes in this Demographic

Complication n (40) | Percentage (%) | Odds Ratio (OR) | 95% CI | P Value
Retinopathy 12 30 2.5 [1.3-4.7] |<0.05
Neuropathy 18 45 3.0 [1.9-4.8] | <0.01
Nephropathy 10 25 1.5 [0.6-3.7] [0.18
Cardiovascular Disease 20 50 2.8 [1.6-5.0] | <0.05
Peripheral Vascular s |20 32 [1.7-5.8] | <0.01
Disease

Table 2 details the prevalence of various diabetes-related complications among 40 diagnosed
diabetic patients. Neuropathy appears to be the most common complication, affecting 45% of the
diabetic patients, followed by cardiovascular disease impacting 50%. Retinopathy and peripheral
vascular disease are observed in 30% and 20% of the patients, respectively, while nephropathy is
present in 25%. The odds ratios (OR) indicate the likelihood of these complications compared to
the baseline risk in this population, with neuropathy showing a significant association with an OR
of 3.0 (95% CI: [1.9-4.8], p<0.01). Similarly, retinopathy and cardiovascular disease have
significant ORs of 2.5 and 2.8, respectively, with corresponding p-values indicating statistical
significance (<0.05). Peripheral vascular disease also shows a significant risk increase with an OR
of 3.2. In contrast, nephropathy's association is not statistically significant (OR: 1.5, 95% CI: [0.6-
3.7], p=0.18), suggesting its prevalence might be influenced by other factors not captured in this
data.

Discussion:

Table 1 shows that 30% of the population is pre-diabetic, while 20% have been diagnosed with
diabetes. The prevalence of diabetes in this study is considerably high, reflecting a growing trend
seen in other rural studies globally. A study by Boadu W1 et al. (2023)[4] & Foss R et al. (2023)[5]
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reported a rising trend of diabetes prevalence in rural China, attributing it to urbanization and
lifestyle changes. Similarly, research in rural India found a prevalence rate nearing 13%,
highlighting the expansion of the diabetes epidemic beyond urban areas Diawara A et al. (2023)[6]
& Abdul Basit K et al. (2023)[7]. The 20% prevalence rate in this study underscores a critical need
for effective diabetes prevention and management strategies in rural settings.

Table 2, The high prevalence rates of complications such as neuropathy (45%), cardiovascular
disease (50%), and retinopathy (30%) among diabetic patients are alarming but consistent with
global data. Studies have shown that diabetic complications are a major burden, particularly in
areas with inadequate healthcare services. A study conducted in rural areas of the U.S. found
similar trends in complications, emphasizing the role of healthcare accessibility in managing
diabetes Ma X et al. (2023)[8] & Puig-Garcia M et al. (2023)[9]. The significant odds ratios for
neuropathy, cardiovascular disease, and peripheral vascular disease in this study highlight the
severe impact of diabetes on rural health, necessitating urgent public health interventions.

The lack of significance in the association of nephropathy (OR: 1.5, p=0.18) might be influenced
by the smaller sample size or the stage at which the diagnosis occurs, often later in rural settings
due to less frequent medical screenings Alnaim MM et al. (2023)[10] & Kansra P et al. (2023)[11].

Conclusion:

This population-based cross-sectional study has illuminated the significant challenge posed by
diabetes mellitus and its complications in rural areas. With a prevalence rate of 20% for diabetes
and 30% for pre-diabetes among the surveyed population, it is evident that diabetes is a major
public health concern in these regions. The substantial occurrence of associated complications—
such as neuropathy in 45% of diabetic patients, cardiovascular diseases in 50%, retinopathy in
30%, and peripheral vascular disease in 20%—further underscores the severity of the situation.
These findings reveal a critical need for enhanced diabetes awareness, better diagnostic facilities,
and more accessible treatment options in rural settings. The high rates of complications indicate
that diabetes management in these areas is often delayed or inadequate, leading to severe health
outcomes. This study emphasizes the necessity for targeted public health interventions, including
education on lifestyle modifications, regular screening programs to detect diabetes early, and
improved healthcare services tailored to meet the needs of rural populations.

Moreover, the disparity in healthcare access between rural and urban areas necessitates an
integrative approach that includes building healthcare infrastructure, training healthcare
professionals who can work in rural settings, and implementing community-based programs to
educate residents about diabetes prevention and care.

In conclusion, tackling diabetes in rural areas requires a multifaceted strategy that not only focuses
on improving healthcare delivery and infrastructure but also on empowering communities with the
knowledge and resources needed to manage and prevent diabetes effectively. This study provides
valuable insights that could guide policy makers and health practitioners in designing and
implementing such strategies to reduce the burden of diabetes in rural populations.

Limitations of Study:

1. Cross-sectional Design: The inherent nature of a cross-sectional study limits the ability to
establish causality between risk factors and diabetes or its complications. This type of study
only provides a snapshot in time, making it challenging to determine the sequence of events
or the progression of the disease and its complications.
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Sampling Methodology: While efforts were made to ensure a representative sample of the
rural population, the sampling method may still introduce selection bias. The use of non-
random sampling techniques or the exclusion of certain demographics could affect the
generalizability of the findings to all rural areas.

Self-reported Data: Some of the data, particularly regarding lifestyle factors and previous
medical history, were obtained through self-reports, which are prone to recall bias and may
not always be accurate. This can lead to misclassification of disease status or an
underestimation of certain risk factors.

Limited Access to Diagnostic Facilities: Given the rural setting of the study, there may
have been limited access to advanced diagnostic facilities, which could affect the accuracy
of diagnosing diabetes and its complications. This limitation might lead to underdiagnosis
or misdiagnosis, particularly of less obvious complications such as neuropathy or early-
stage nephropathy.

Geographical Variation: The results are specific to the rural area studied and may not be
applicable to other rural regions with different socioeconomic statuses, healthcare access,
and cultural practices affecting health behavior and disease management.

Lack of Longitudinal Data: The study does not provide longitudinal data, which is crucial
for understanding the dynamics of diabetes and its complications over time. Longitudinal
studies would allow for a better assessment of incidence rates and progression patterns of
the disease and its complications.

Control Variables: The study may not have accounted for all potential confounding
variables that can influence the prevalence of diabetes and its complications, such as
genetic predispositions, detailed dietary patterns, and other environmental factors unique
to the rural setting.
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