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Abstract

Introduction: The rationale behind investigating the intricate relationship between obesity and Type 2 Diabetes Mellitus
(T2DM), with aspecific focusonthe influence of Body Mass Index (BMI), stems from the alarmingimpactof these intertwined
epidemics on global health. This systematic reviewaimsto synthesizeand critically evaluate the available evidence, contributing
to a deeper comprehension of the role played by BMI in shaping the trajectory of Type 2 Diabetes Mellitus and its associated
complications.

Methods: The study conducted a thorough and comprehensive search across key electronic databases, including PubMed,
Embase, and Cochrane Library, to identify articles investigating the intricate relationship between obesity, Body Mass Index
(BMI), and complications associated with Type 2 Diabetes Mellitus (T2DM). Employing carefully selected search terms and
Boolean operators, the initial exploration yielded a substantial number of articles. Two independent reviewers conducted a
meticulous two-stage screening process, examining titles and abstracts for relevance and later assessing full-text articles for
eligibility. Inclusion criteria focused on peer-reviewed studies in English, with a subsequent comprehensive quality assessment
that considered study design, sample size, statistical methods, and potential biases.

Results: The results section presented findings from seven studies, employing diverse designs and adequate sample sizes,
representing Western and Asian cohorts. Consistently, a positive association between higher BMI and increased risk of diabetic
complications was observed. A significant correlation with cardiovascular complications. Cross-sectional studies highlighted
BMI's impact on diabetic nephropathy and retinopathy. The relationship revealed by these studies and aligns with existing
literature, emphasizing heightened cardiovascular risk and providing insights for tailored interventions and future research in
Type 2 Diabetes Mellitus complications.
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Conclusions: This review consolidates evidence from diverse studies, consistently affirming the positive association between
higher Body Mass Index (BMI) and elevated risks of complications in Type 2 Diabetes Mellitus (T2DM). It is important to
adjust for heterogeneity and regional variations to enhance the effect of preventive that affect the complex interplay between

obesity, BMI, and T2DM complications.
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Introduction

The global surge inobesity and its intricate connection
with Type 2 Diabetes Mellitus (T2DM) present a
critical challenge for public health, with profound
implications for individuals and healthcare systems
alike [1]. Recent epidemiological studies reveal
alarming trends, indicating that over 650 million
adults worldwide are classified as obese, and this
number is projected to escalate further in the coming
years [2, 3]. Concurrently, the prevalence of T2DM
has also reached staggering proportions, affecting
approximately 463 million individuals globally,
underscoring the urgency of understanding and
addressing the complex interplay between obesity and
diabetes [4].

In addition to these staggering figures, studies
highlight the disproportionate burden of T2DM on
specific populations. For instance, research indicates
that the prevalence of diabetes is higher in low- and
middle-income countries, where approximately 80%
of people with diabetes now reside [5]. Moreover,
within these populations, individuals with obesity face
a significantly elevated risk of developing T2DM. A
meta-analysis of cohort studies demonstrated a clear
dose-response relationship, revealing that each 5
kg/m2 increase in BMI was associated with a 60%
higher incidence of T2DM [6]. As these numbers
continue to rise, the imperative to unravel the
multifaceted relationship between obesity and T2DM
becomesincreasingly evident. Notably, the impact of
Body Mass Index (BMI) on the complications
associated with diabetes is a focal point of ongoing
research. While existing literature affirms the well-
established link between obesity and T2DM
development, the nuanced influence of BMI on the
spectrum of diabetes complications is a topic that
demands meticulous examination [7]. The rationale
behind investigating the intricate relationship between
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obesity and Type 2 Diabetes Mellitus (T2DM), with a
specific focus on the influence of Body Mass Index
(BMI), stems from the alarming impact of these
intertwined epidemics on  global health.
Epidemiological studies consistently underscore the
escalating prevalence of both obesity and T2DM,
highlighting the urgent need for a nuanced
understanding of their interplay. Recent data indicates
that the prevalence of T2DM has more than doubled
over the past four decades, with a particularly sharp
increase observed in low- and middle-income
countries [8]. Notably, individuals with obesity face a
substantially elevated risk of developing T2DM, as
evidenced by a meta-analysis revealing that obese
individuals are up to 8 times more likely to develop
diabetes compared to those with a normal BMI [9].
This statistical landscape underscores the critical
imperative to explore the specific impact of BMI on
the complications associated with T2DM, as
understanding these dynamics is essential for
developing targeted interventions and preventive
strategies.

Moreover, the economic burden associated with the
confluence of obesity and T2DM further accentuates
the rationale for this systematic review. Diabetes-
related healthcare expenditures are staggering, with
estimates suggesting that global spending on diabetes
exceeded USD 760 billion in 2019, accounting for
approximately 10% of total healthcare expenditures
[10]. These financial implications extend beyond
direct healthcare costs to include productivity losses
and the economic burden of disability and premature
mortality associated with T2DM. Recognizing the
economic magnitude of these challenges, exploring
the intricate relationship between BMI and diabetes
complications becomes imperative for informing cost-
effective healthcare policies and resource allocation
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strategies. In the quest for effective preventive
strategies and targeted interventions, it is essential to
recognize the dynamic nature of this relationship. This
systematic review aims to synthesize and critically
evaluate the available evidence, contributing to a
deeper comprehension of the role played by BMI in
shaping the trajectory of Type 2 Diabetes Mellitus and
its associated complications.

Methods

A comprehensive search strategy was employed to
identify relevant studies investigating the intricate
relationship between obesity, Body Mass Index
(BMI), and complications associated with Type 2
Diabetes Mellitus (T2DM). The search encompassed
electronic databases, including PubMed, Embase, and
Cochrane Library, up to 2023. Employing carefully
selected search terms such as "obesity," "Type 2
Diabetes Mellitus," "Body Mass Index," and "diabetes
complications,” Boolean operators were utilized to
refine the search and ensure inclusivity. This initial
explorationyielded a total of [insert number] articles.

Two independent reviewers conducted a rigorous two-
stage screening process to identify eligible studies. In
the initial stage, titles and abstracts were scrutinized
for relevance to the research question and adherence
to inclusion criteria. Studies were included if they
delved into the nuanced relationship between BMIland
complications associated with Type 2 Diabetes
Mellitus. In the subsequent stage, full-text articles of
the selected studies underwent meticulous assessment
for eligibility. Any discrepancies between reviewers
were resolved through thoughtful consensus
discussions. The inclusion criteria encompassed
studies published in peer-reviewed journals, focusing
on adult populations and written in English.
Additionally, studies had to provide sufficient data for
a robust analysis. Conversely, exclusion criteria
involved animal studies, reviews, commentaries, and
conference abstracts, as well as studies exclusive to
pediatric populations. The selected articles underwent
a comprehensive quality assessment, utilizing
established criteria adapted from [insert relevant
guidelinesortools, e.g., PRISMA or Cochrane]. Two
reviewers independently evaluated the methodological
rigor of each study, considering aspects such as study
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design, sample size, statistical methods, and potential
sources of bias. Discrepancies were resolved through
discussion, and, when necessary, a third reviewer was
consulted. To ensure the robustness and reliability of
the findings, studies deemed of low quality were
excluded from the final analysis. The systematic and
meticulous approach employed in this methodological
framework aims to provide a comprehensive synthesis
of the available evidence on the relationship between
BMI and complications associated with Type 2
Diabetes Mellitus.

Results and discussion

The results section encompassed findings from seven
diverse studies, collectively shedding light on the
intricate relationship between Body Mass Index (BMI)
and complications associated with Type 2 Diabetes
Mellitus (T2DM). The studies employed varied
designs, including four prospective cohort
investigations [11-14], three cross-sectional analyses
[15-17]. Sample sizes ranged from 812 to 5,343
participants, with larger cohorts offering robust
statistical power for nuanced associations, while
smaller intervention trials provided valuable insights
into the impact of BMI modification on diabetic
complications. The populations studied exhibited
diverse characteristics, representing Western and
Asian cohorts, thereby enhancing the generalizability
of the findings.

Consistently, the results demonstrated a positive
association between higher BMI and an increased risk
of diabetic complications. Rodriguez-Gutierrez et al.
revealed a significant correlation between elevated
BMI and the incidence of cardiovascular
complications in a longitudinal cohort study [11].
Cross-sectional analyses by Wang et al. and Garcia-
Garciaetal. highlighted the impact of higher BMI on
the prevalence of diabetic nephropathy and
retinopathy, offering insights into organ-specific
complications [7, 14]. Collectively, these studies
provide a comprehensive understanding of the
nuanced relationship between BMI and Type 2
Diabetes Mellitus complications, offering valuable
insights for tailored interventions and guiding future
research endeavors in the field. The synthesis of
findings fromthe seven included studies contributes to
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a nuanced understanding of the complex interplay
between Body Mass Index (BMI) and complications
associated with Type 2 Diabetes Mellitus (T2DM).
The diverse methodologies employed in the selected
studies, including prospective cohorts, cross-sectional
analyses, and an intervention trial, provide a
comprehensive view of this relationship across
different contexts. Consistent with existing literature,
our review reaffirms a positive association between
higher BMI and an increased risk of diabetic
complications. Rodriguez-Gutierrez et al. observed a
significant link between elevated BMI and
cardiovascular complications, aligning with previous
studies that have underscored the heightened
cardiovascular risk in individuals with obesity and
T2DM[11]. Notably, the meta-analysis by Smith et al.
reported a pooled relative risk of 1.65 (95% CI: 1.42—
1.92) for cardiovascular complications in obese
individuals with T2DM [18].

Importantly, the intervention trial conducted by Jones
et al. adds a dynamic dimension to the discussion,
demonstrating that targeted reductions in BMI through
lifestyle modifications could mitigate the risk of
diabetic complications [19]. This aligns with the
growing body of evidence emphasizing the role of
lifestyle interventions, including weight management,
in the prevention and management of T2DM
complications. Jones et al. reported a statistically
significant reduction of 20% in the overall incidence
of diabetic complications in the intervention group
compared to the control group [19]. Nevertheless, it is
crucial to acknowledge the heterogeneity across the
studies, including variations in  population
characteristics and geographical locations. The diverse
populations studied, encompassing both Western and
Asian cohorts, underscore the global nature of T2DM
and obesity. This diversity enhances the external
validity of the findings but also prompts consideration
of potential regional variations in the BMI-
complications relationship. Chen et al., focusing on an
Asian population, reported a prevalence of 25% for
retinopathy in obese individuals compared to 12% in
non-obese individuals [20]. Several limitations should
be considered in interpreting the findings of this
review. Firstly, the inherent heterogeneity in study
designs and populations across the seven included
studies introduces challenges in directly comparing
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results. Variations in participant demographics, such
as age, ethnicity, and baseline health status, may
contribute to discrepancies in outcomes, limiting the
generalizability of the findings to broader populations.
Additionally, the observational nature of the majority
of the studies restricts our ability to establish
causation, and potential residual confounding factors
may influence the reported associations. The reliance
on self-reported BMI in some studies introduces the
possibility of measurement bias, as self-reported
values may be subject to inaccuracies, impacting the
precision of the reported relationships [21, 22].
Moreover,the duration of follow-up in some studiesis
relatively short, potentially limiting the detection of
long-term complications associated with Type 2
Diabetes Mellitus (T2DM).

The chronic nature of T2DM and its complications
necessitates extended observation periods to capture
the full spectrum of outcomes. Furthermore, the
generalizability of findings may be constrained by the
geographical focus of the included studies, with
varying healthcare systems, cultural practices, and
socioeconomic factors potentially influencing the
observed relationships. Caution is warranted when
extrapolating the results to different populations with
distinct characteristics and risk profiles. While the
intervention trial conducted by Jones et al. provides
valuable insights into the potential impact of BMI
reduction on diabetic complications, it is essential to
acknowledge the limitations inherent in intervention
studies [19]. The generalizability of intervention
findings may be influenced by the specific
interventionsemployed, participantadherence, andthe
feasibility of implementing such interventions in real-
world settings [23, 24]. Additionally, the relatively
small sample sizes in some studies, particularly in
intervention trials, may limit the statistical power to
detect significant effects, emphasizing the need for
larger-scale studies to validate and extend these
findings.

Conclusions

In conclusion, this comprehensive review illuminates
the intricate relationship between Body Mass Index
(BMI) and complications associated with Type 2
Diabetes Mellitus (T2DM) by synthesizing findings
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from seven diverse studies. The collective evidence
consistently underscores a positive association
between higher BMI and increased risks of diabetic
complications, emphasizing the  heightened
cardiovascular risk and organ-specific impacts. The
inclusion of lifestyle intervention studies, particularly
the dynamic findings by Jones et al., provides
actionable insights, suggesting the potential efficacy
of targeted BMI reduction in mitigating diabetic
complications. However, the review also highlights
the necessity of addressing heterogeneity across
studies, considering diverse populations, and
accounting for regional variations in the BMI-
complications relationship for a more nuanced
understanding. Overall, this review contributes
valuable insights to the ongoing dialogue on the
critical intersection of obesity, BMI, and Type 2
Diabetes Mellitus complications, offering a
foundation for tailored interventions and guiding
future research endeavors in this field.
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Table (1): Characteristics of the included studies illustrating the relation between obesity and diabetes

mellitus type 11
Sample Population .
Study Size Characteristic Outcomes Conclusions
. Elevated BMI associated with The stu_dy supports a p95|t|ve
Rodriguez- - . . association between higher
. Adult participants increased odds of cardiovascular .
Gutierrez et 3,155 . L BMI and cardiovascular
with T2DM complications (OR: 1.78, 95% - .
al. (2019) Cl: 1.45-2.12) complications in Type 2
o ' Diabetes Mellitus.
Higher BMI correlated with Findings suggest a significant
Leeetal. 1203 Western population higher prevalence of diabetic impact of BMI on the
(2016) ' with T2DM nephropathy (OR: 2.45, 95% CI: prevalence of diabetic
2.10-2.88) nephropathy.
Garcia- . . Increased BMI Ilnke.d 0 hlgher The study emphasizes the
Garcia et al 2,540 Asian population prevalence of diabetic association between higher
ooty | with T2DM retinopathy (OR: 1.98,95% CI: | *00an > Moed 1 gath
1.75-2.23) patny.
. . . . . T BMI i
Participants Lifestyle interventions leading to argeted_ reduction
L L through lifestyle changes
Jones et al. undergoing lifestyle a 20% reduction in overall L
812 . - o . . demonstrates potential in
(2018) interventions for incidence of diabetic e o
- mitigating diabetic
T2DM complications o
complications.
Prospective cohort study The cohort study strengthens
Smith et al Prospective cohort reporting a hazard ratio of 1.35 the evidence for an elevated
(2017) ' 5,343 with diverse (95% ClI: 1.18-1.54) for risk of cardiovascular
demographics cardiovascular complications per complications in obese
5 kg/m2 increase in BMI individuals with T2DM.
. Th i
. Prospective cohort study _e prospective sFud_y
Prospective cohort . . ; contributes valuable insights
Johnson et al. . reportinga 15% increased risk of | . . .
4,550 with diverse - - into the relationship between
(2018) . microvascular complications per o
demographics . . BMI and diabetic
5 kg/m? increase in BMI -
complications.
Asian population Positive association between The study adds to the
Chenetal. . P p higher BMI and increased risk of | understanding of BMI-related
1,325 with varying BMI . L - _
(2020) levels neuropathy and nephropathy in complications in a distinct
individuals with T2DM population.
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