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Importance: Obese patients are mostly accompanied by various cardiovascular
diseases (CVDs), which is a major global health challenge and has important
clinical significance. The global burden of CVDs caused by high body mass index
(BMI) is still not well known.

Objective: To determine the global burden of high BMI-related CVDs from 1990
to 2023.

Methods: Following the methodological framework and analytical strategy used
in the 2023 global burden of disease study (GBD 2023), we examined the death
and disability-adjusted life years (DALYs) of CVDs associated with high BMl in the
global population considering year, gender, age, socio-demographic index
(SDI), income, and geographic location. We also calculated the annual
percentage change (APC) to quantify the trends over time.

Results: From 1990 to 2023, high BMI significantly contributed to over a 2-fold
increase in global deaths and DALYs due to CVDs, particularly affecting ischemic
heart disease (IHD), hypertensive heart disease (HHD), ischemic stroke (IS), and
intracranial hemorrhage. IHD saw a doubling of deaths and DALYs, with males
being more affected, and the age group with the highest deaths in over 70
years old, while DALYs peaked in the 50-69 age group. The deaths of IHD
moved from high SDI to upper-middle SDI countries. Deaths and DALYs for
HHD, IS, and intracranial hemorrhage also doubled, with females being
slightly more affected. These conditions maintained their highest death in
those over 70, but DALYs were highest in the 50-69 age group. The fastest-
growing APC of deaths and DALYs were observed in low SDI countries and
regions, as well as lower-middle income countries and regions, indicating a
significant shift in the geographic distribution of CVD death.
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Conclusion: High BMI is a major contributor to CVDs globally, leading to significant
increases in deaths and DALYs over the past three decades. The impact varies by age,
gender, income level, and geographic region, with the APC growing most rapidly in
lower-middle income populations. IHD is particularly concerning, with notable

gender and age-specific trends.

Addressing high BMI and its associated

cardiovascular risks, especially in vulnerable populations, is crucial to mitigating
the growing impact of obesity-related CVDs.

KEYWORDS

body mass index, cardiovascular diseases, disability-adjusted life years, global burden of
disease, regional disparities

1 Introduction

Cardiovascular diseases (CVDs), have become a major public
health challenge, with WHO data indicating in 2022, nearly 20
deaths attributed to CVDs,
approximately 32% of all global deaths (1). The increasing

million were representing
prevalence of high body mass index (BMI) is a significant
contributor to this trend, with 2.2 billion adults worldwide
classified as having a high BMI in 2020, a number expected to
rise to 3.3 billion by 2035, or 54% of the global adult population
(2). Among children aged 5-19, the proportion with a high BMI
is projected to increase from 22% to 39% by 2035 (2). High
income regions like North America and parts of Europe have
particularly high rates of high BMI among adults (3). The issue
affects all age groups, with a notable increase in adolescents, and
is economically pronounced in lower-middle income countries.
High BMI individuals are at a higher risk of developing various
diseases, including CVDs, type 2 diabetes, and chronic kidney
disease, underscoring the urgency for in-depth research into
CVDs and their risk factors (2, 4).

Unhealthy lifestyle habits like high-calorie diets, lack of
exercise, smoking, and sedentary behavior contribute to the rise
in high BMI and are key risk factors for CVDs (5-7), including
ischemic heart disease (IHD), ischemic stroke (IS), and coronary
artery disease, are leading causes of global death, challenging the
health system (8, 9). Understanding the link between high BMI
and CVDs is crucial for developing prevention strategies. The
global burden of disease(GBD), injuries, and risk factors study
2023 data, in 2025,
assessment of the global impact of health challenges, including
the burden of CVDs attributable to high BMI, such as IHD,
(HHD), IS, and
hemorrhage, over the past decades (10). This information is

released provides a comprehensive

hypertensive heart disease intracerebral
vital for crafting effective public health interventions to address
the escalating threat of CVDs associated with high BMI.

This study aims to utilize the latest GBD data to analyze, for
the first time, the relationship between the high BMI population
and several common CVDs, as well as the global burden, during
the period from 1990 to 2023. Special emphasis will be placed
on regional, age, and gender differences. Through this research,
we expect to provide a scientific basis for the prevention and
control of CVDs among the global high BMI population and
offer support for formulating effective public health strategies.
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2 Methods
2.1 Data sources

The GBD 2023 study is a comprehensive multinational research
estimating global burden using data from various sources and tools
(http://ghdx.healthdata.org/gbd-results-tool). It analyzed burden
globally, regionally, and nationally, stratified by socio-demographic
index (SDI). Disability-adjusted life-years (DALYs) measure
healthy life years lost due to disease, including years of life lost
(YLL) and years lived with disability (YLD). The study provided
estimates for incidence, prevalence, DALYs, and death for each
disease and risk factor, focusing on CVDs related to high BMI.

2.2 Definitions in GBD 2023

The four-level classification system for risk factors in the GBD
2023 is as follows: the first level is divided into three major
categories, namely behavioral, metabolic, and environmental and
occupational factors; the second level covers 20 risk clusters; the
third level consists of 42 specific risk factors; and the fourth level
includes 22 distinct factors. Notably, the metabolic category does
not involve further subdivision into the third and fourth levels.
Metabolic risk factors encompass high fasting plasma glucose, high
systolic blood pressure, high BMI, low bone mineral density,
kidney dysfunction, and high low density lipoprotein cholesterol.
In total, this classification system encompasses 88 modifiable risk
factors. Further details on these five risk factors are available in the
GBD 2023 online resources (https://ghdx.healthdata.org/gbd-2023/
sources?components.6&risks.367&location). It examines the global
burden of CVDs attributable to high BMI across all ages, using
deaths and DALYs as metrics. The cause-of-death ensemble model
estimates high BMI-attributable deaths by incorporating predictive
covariates, accounting for location, age, sex, and year.

2.3 Deaths, DALYs, and annual percentage
change (APC)

From 1990 to 2023, the GBD study measured the global, regional,
and national burden of metabolic diseases using deaths and DALY
for all age groups. It assessed the impact of high BMI on global
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burden by calculating potential DALY changes at the theoretical ~ with the top of deaths remained unchanged, while China became
minimum risk level. The GBD 2023 Disease and Injury the territory with the highest of DALYs. (Figure 1). In 2023, the
Collaborators performed 500 iterations for each calculation to  other two territories with the top of deaths also included India and
produce sample-level estimates, reporting the meaning of these  China. Further ranking analysis of deaths and DALYs of various
samples as the final estimate. The 95% uncertainty intervals were =~ CVDs caused by BMI showed that the top four were IHD, HHD, IS,
determined by the 2.5th and 97.5th percentiles of the samples. Data  and intracerebral hemorrhage. The rankings remained stable in
visualization and tabular results (https://vizhub.healthdata.org/gbd- 1990 and 2023 (Supplementary Figure S1). Therefore, we mainly
results/) are available online, with analyses following GBD’s  analyzed the impact of BMI on the global burden of these four CVDs.
established rules and procedures. The APC is a widely used

indicator to measure the trend of standardized rates over a specific

period, and was calculated by Joinpoint regression analysis. 3.2 Ischemic heart disease

IHD has the heaviest burden among high BMI-related CVDs. It

3 Results has a high probability of causing heart failure (11). Among middle-
aged and older adult people, the numbers of deaths caused by it

3.1 Overview shows a trend of getting younger. Tobacco, hypertension,
hyperlipidemia, and high BMI are the main risk factors for IHD

In 2023, the numbers of deaths and DALYs of all disease (12, 13). In 2023, 8.90 million (95% UI: 8.04-9.65) deaths were
sub-categories increased by 1-3 times compared to 1990 related to IHD, and 0.94 million (95% UI: 0.43-1.47) deaths were
(Supplementary Table S1). Among diseases attributable to high  related to IHD caused by high BMI, accounting for 10.6%. In 2023,
BMI, CVDs account for the highest of deaths, diabetes and kidney it was estimated that 24.56 million (95% UI: 11.44-37.26) DALYs
diseases account for the highest of DALYs. In 1990, Central Europe,  of all age groups were caused by IHD due to high BMI, doubling
Eastern Europe and Central Asia were the regions with the top of ~ compared to 33 years ago (Table 1). Males accounted for 59.6%
deaths and DALYs attributable to high BMI. By 2023, the region  (14.65 million) of these DALYs, and females accounted for 40.4%

High body-mass index High body-mass index
A Both sexes, All ages, 1990, Deaths B

Both sexes, All ages, 2023, Deaths

20k a0k 60k 80k 100k 120k 140k 50k 100k 150k 200k 250k 300k 350k

c High body-mass index D High body-mass index
Both sexes, All ages, 1990, DALYs Both sexes, All ages, 2023, DALYs

- [
d -
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FIGURE 1

Global distribution of disease burden of high BMI in 1990 and 2023. Global maps of high BMI deaths (A) and DALYs (C) in 1990, and deaths (B) and
DALYs (D) in 2023. Maps reproduced from the GBD database, Institute for Health Metrics and Evaluation (https://vizhub.healthdata.org/), licensed
under CC BY-NC-ND 4.0.
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(9.91 million). Among all age groups, the over 70 years old group had
the highest of deaths [0.45 million (95% UI: 0.20-0.73)], and the 50—
69-year-old group had the highest of DALY’ [12.25 million (95% UT:
5.81-18.26)].

The death and the DALYs were the highest in high SDI [0.47
million (95% UL 0.22-0.74) for deaths, 10.90 million (95% UI:
5.23-12.69) for DALYs]. The number of deaths was the highest
among the upper-middle income population [0.35 million (95% UTI:
0.16-0.56)], as well as the number of DALYs [9.19 million (95% UL
4.32-13.86)]. In 2023, the number of IHD deaths in China [0.11
million (95% UL 0.05-0.19)] exceeded that of the United States of
America (USA) [0.08 million (95% UL 0.04-0.13)]. Meanwhile,
Central Europe, Eastern Europe and Central Asia had the top of
DALYs of IHD over 33 years ago [4.35 million (95% UT: 2.03-6.55)]
(Supplementary Figure S2). The other three territories with the top
numbers of DALYs of high BMI-related IHD in 2023 were China
[2.92 million (95% UTL: 1.31-4.74)], India [2.77 million (95% UL
1.21-4.45)], and the USA [1.87 million (95% UI: 0.89-2.81)].

3.3 Hypertensive heart disease

Research shows that an increase in BMI leads to fat
accumulation in the body, triggering a series of metabolic
disorders and activating the renin-angiotensin-aldosterone
system, which promotes an increase in blood pressure (14). The
long-term state of high blood pressure increases the afterload of
the heart, causing myocardial cells to undergo compensatory
hypertrophy and gradually develop into HHD (15). The
probability of high BMI people suffering from hypertension is
several times higher than that of people with normal weight,
which significantly increases the risk of HHD (16).

In 2023,1.48 million (95% UI: 1.18-1.82) deaths were related
to HHD, and 0.60 million (95% UI: 0.37-0.81) deaths were
related to HHD caused by high BMI, accounting for 40.5%. In
2023, it was estimated that 13.18 million (95% UI: 10.09-16.94)
DALYs of all age groups were caused by HHD due to high BML
Males accounted for 46.6% (6.14 million) of these DALYs, and
females accounted for 53.4% (7.04 million) (Table 2). Among all
age groups, the number of deaths was the highest among those
over 70 years old [0.37 million (95% UL 0.17-0.56)], and the
number of DALYs was the highest in the 50-69-year-old group
[5.70 million (95% UL: 4.09-7.63)].

From 1990 to 2023, the DALYs of HHD caused by high BMI
globally increased 2.5 times that of 33 years ago. Over the past 33
years, China has been the territory with the highest DALYs of
HHD (Supplementary Figure S3). The top three countries and
territories with the top of deaths of high BMI-related HHD were
China [0.09 million (95% UI: 0.04-0.13)], Central Europe, Eastern
Europe and Central Asia [0.05 million (95% UI: 0.03-0.07)], and
India [0.06 million (95% UI: 0.04-0.11)]. The death and DALYs
were the highest in high SDI countries and regions (0.24 million
(95% UI: 0.13-0.34) for death, [4.44 million (95% UL 3.12-5.59)
for DALYs]. The number of DALYs was the highest among the
lower-middle income population [4.69 million (95% UL 3.17-
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6.53)], and the number of deaths was the highest among the upper-
middle income population [0.21 million (95% UI: 0.12-0.29)].

3.4 Ischemic stroke

In 2023, 3.27 million (95% UI: 2.87-3.68) deaths were related to
IS, while 0.15 million (95% UI: 0.03-0.29) deaths were caused by IS
due to high BMI, accounting for 4.6%. From 1990 to 2023, the
global DALYs of IS caused by high BMI increased approximately
1.75-fold (Table 3). Males accounted for 48.8% (2.00 million) of the
DALYs, while females accounted for 51.2% (2.09 million) of the
DALYs. Among all age groups, the number of deaths was the
highest in the population over 70 years old [0.09 million (95% UI:
0.01-0.18)], and the number of DALYs was the highest in the 50—
69-year-old population [1.95 million (95% UI: 0.38-3.59)].

The death [0.08 million (95% UI: 0.01-0.15)] and DALYs [1.98
million (95% UL 0.39-3.82)] were the highest in high SDI. The
upper-middle income population had the top numbers of deaths
[0.06 million (95% UI: 0.01-0.11)] and DALYs [1.66 million (95%
UL 0.32-3.14)]. Over the past three decades, China has been the
territory with the heaviest burden of IS Supplementary Figure S4).
Globally, the top three countries and territories with the top
numbers of deaths and DALY of high BMI-related IS were Central
Europe, Eastern Europe and Central Asia, China, and Russia.

3.5 Intracerebral hemorrhage

Intracerebral hemorrhage refers to the bleeding caused
by the rupture of blood vessels within the non-traumatic
brain parenchyma. It is an acute cerebrovascular disease
characterized by high incidence, high disability rate, and high
death. High BMI has a significant impact on the global burden
of intracerebral hemorrhage.

In 2023, 3.16 million (95% UL: 2.75-3.55) deaths were related to
intracerebral hemorrhage, while 0.07 million (95% UI: —6,116-
162,868) deaths were caused by intracerebral hemorrhage due to
high BMI In 2023, it was estimated that 2.33 million (95% UL
—0.12-5.46) DALYs across all age groups were caused by
intracerebral hemorrhage resulting from high BMI (Table 4). From
1990 to 2023, the global DALYs of intracerebral hemorrhage
caused by high BMI increased approximately 3.13-fold. Males
accounted for 45.2% (1.05 million) of the DALYs, and females
accounted for 54.8% (1.28 million) of the DALYs. Among all age
groups, globally, the 50-69-year-old population had the top
numbers of deaths [0.04 million (95% UI: —1,383-91,102)] and
DALYs [1.24 million (95% UIL: —0.04-2.86)]. The death [0.03
million (95% UI: 487-58,815)] and DALYs [0.81 million (95% UL
10,620-1,729,374)] were the highest in high SDI. The upper-middle
income population had the top numbers of deaths [0.03 million
(95% UIL: —4,265-73,914)] and DALYs [1.06 million (95% UL
—64,348-2,415,566)].

Over the past 33 years, China has been the territory with
the highest deaths and DALYs of intracerebral hemorrhage
(Supplementary Figure S5). The other regions with the top absolute
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TABLE 2 Continued
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APC, annual percentage change (APC is used to represent the trend of rate. If APC> 0 and lower UI >0, upward trend; if APC <0 and upper UI <0, downward trend).

DALYs, disability-adjusted life years; SDI, socio-demographic index; UI, uncertainty interval.

?Age-standardized DALYs (or death) per 100,000 population.

"The top 6 locations with the highest numbers of DALYs or deaths.
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global burden of high BMI-related intracerebral hemorrhage were
Central Europe, Eastern Europe and Central Asia.

4 Discussion

High BMI significantly raises the risk of CVDs, with each 1 kg/m?
increase in BMI associated with a 10%—-15% rise in hypertension risk
(17). Individuals with high BMI are more prone to high cholesterol,
triglycerides, and high-density lipoprotein cholesterol, which
accelerates atherosclerosis and coronary heart disease risk (18).
Obesity also alters cardiac structure and function, increasing the
incidence of heart failure and arrhythmia (19). The risk of coronary
heart disease in obese individuals is directly proportional to the
incidence of obesity (20). High BMI not only raises the risk of
CVD occurrence but also exacerbates disease severity and
treatment difficulty, imposing a heavy burden on personal health,
families, and the healthcare system. It increases both direct medical
costs, such as hospitalization and medication, and indirect costs,
like reduced working hours and labor ability, placing significant
pressure on the social economy (21).

Our results show that high BMI has a profound impact on the
global burden of CVDs across all age groups, and it has increased
significantly from 1990 to 2023, especially in territories and
countries with a high SDI and among high and upper-middle
income groups in China, India, and Central Europe, Eastern
Europe and Central Asia. The incidence of high BMI-related
IHD is lower in women than males, likely due to estrogen’s
protective effect and men’s social and psychological burden
(22, 23). However, females have higher incidence rates of high
BMI-related hypertension, IHD, and intracerebral hemorrhage.
This may be due to the decrease in estrogen levels with age,
particularly after women reach menopause (24).

Additionally, the death of high BMI-related IHD is highest in the
over 70 age group. In certain regions with high SDI, the death and
DALYs associated with high BMI-related IHD rank first. In some
upper-middle income populations, the death and DALYs related to
high BMI-related IHD are rising rapidly. This is closely linked to the
natural environment and the social and psychological pressures faced
by these populations. However, for high BMI-related HHD, and IS,
the death is highest in those over 70 years old, while DALYs are most
significant in the 50-69 age group. In this age group, physical
function begins to decline, and the metabolic rate slows down, which
means the adverse effects of high BMI are more likely to accumulate,
greatly increasing their risk (25-29). In high SDI regions and
countries, DALYs from BMI-related HHD are higher. However,
DALYs show an upward trend among lower-middle income
populations. For high BMI-related intracerebral hemorrhage, the
death and DALYs are heaviest in the 50-69 age group. Overall, the
global burden of high BMI-related CVDs is highest in high SDIL

Regional differences are significant in the burden of CVDs
linked to high BMI. Countries and territories like China, India,
the USA, and Central Europe, Eastern Europe and Central Asia
face a heavy burden, especially in areas with rapid economic
growth and Western-style diets, which increase high-calorie food
intake and reduce physical activity, leading to higher BMI and
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APC, annual percentage change (APC is used to represent the trend of rate. If APC >0 and lower UI > 0, upward trend; if APC <0 and upper UI <0, downward trend).

DALYs, disability-adjusted life years; SDI, socio-demographic index; UI, uncertainty interval.

“Age-standardized DALYs (or death per 100,000 population.

"The top 7 locations with the highest numbers of DALYs or deaths.
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CVD incidence (19, 30). In China, urban areas with high obesity
prevalence have higher hospitalization and death for CVDs, while
regions with traditional healthy lifestyles see a lighter burden of
CVD, despite hypertensive patients (31). Additionally, China’s
aging population exacerbates the burden. In the USA, the high-
calorie diet and sedentary lifestyle make obesity a major CVD
risk factor (32, 33).

High BMI contributes significantly to the burden of CVDs by
triggering metabolic disorders, insulin resistance, inflammation,
and oxidative stress, which promote atherosclerosis and endothelial
damage (34, 35). It also leads to cardiac structural changes,
increasing heart burden and impairing function over time (36).
Obesity worsens heart function, elevates the risk of arrhythmia and
heart failure, and reduces the heart’s energy metabolism, worsening
disease progression and prognosis (37, 38). Patients with high BMI
face greater treatment challenges, prolonged recovery, and higher
death and DALYs due to associated complications.

Preventing and controlling CVDs is challenging, particularly
in regions with limited medical resources and low awareness,
leading to delayed diagnoses and poor management (39). Global
population aging exacerbates the issue, as the older adult are at
high risk for CVDs (40). The complex etiology of CVDs,
influenced by genetics, lifestyle, and environment, complicates
prevention and treatment (41). To reduce the burden of high
BMI-related CVDs, it’s essential to strengthen health education,
raise awareness, and promote lifestyle changes such as balanced
diets, exercise, smoking cessation, and alcohol reduction
(13, 42-44). In Northeast China, high BMI from unhealthy diets
leads to IHD, which can be mitigated by dietary adjustments
(45). The Mediterranean diet, rich in nuts, can lower blood
pressure, lipids, and glucose, and improve heart health (46).

For individuals with high BMI, regular check-ups are essential to
monitor blood pressure, lipids, glucose, and manage CVD risk
factors. Obesity can also complicate imaging, hindering the
assessment of internal injuries (47). Higher BMI in early adulthood
(18-34 vyears) increases CVD risk, particularly THD (28). It
contributes to early vascular and metabolic issues, such as
dyslipidemia and hypertension, accelerating CVD progression (48).
Overweight or obese individuals face a higher lifetime risk of CVDs,
with BMI strongly linked to heart failure (32). BMI-stratified criteria
can improve diagnosis and guide exercise testing for potential heart
failure (49). Central fat measurements like waist-to-height ratio are
more closely associated with heart failure risks than BMI (50, 51).
Fat redistribution to the trunk during adolescence emphasizes the
need for both BMI and waist-to-height ratio in early CVD intervention.

Patients with high BMI face increased higher postoperative
complications, slower recovery, and poorer neurological outcomes
(52, 53). This affects their quality of life and places a care burden
on families and society (54). Treatment for HHD includes
antihypertensive  drugs, metabolic therapies, and weight
management, with tailored plans to improve metabolic profiles and
reduce IS recurrence. Nutritional support and rehabilitation
improve physical function, enhance survival, and reduce societal
disease burden. Comprehensive interventions that combine
medical and lifestyle factors can significantly reduce disease risk
and global burden, improving patient outcomes (55-57).
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APC, annual percentage change (APC is used to represent the trend of rate. If APC >0 and lower UI > 0, upward trend; if APC <0 and upper UI <0, downward trend).

DALYs, disability-adjusted life years; SDI, socio-demographic index; Ul, uncertainty interval.

?Age-standardized DALYs (or death) per 100,000 population.

"The top 8 locations with the highest numbers of DALYs or deaths.
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To prevent and reduce the global burden of CVDs associated with
high BMI, targeted interventions tailored to economic status, age, and
gender are essential. Low income countries and regions should
strengthen free primary-level screening and affordable drug supply,
while coordinating efforts to control both infectious and chronic
diseases (58). High income countries and regions should build
sports-friendly cities, reduce health disparities through healthcare
incentives and programs for vulnerable populations (59), and help
young people develop healthy habits through campus and workplace
interventions (60). Men should control their tobacco and alcohol
consumption and adopt a healthy diet (61), while women should
avoid extreme dieting and focus on postpartum weight management.
For older adults, prioritizing smoking cessation, balanced nutrition,
and regular exercise can slow age-related declines in cardiovascular
function (62). Additionally, at the global level, equitable access to new
drugs such as glucagon-like peptide-1 receptor agonists should be
promoted (63), and costs should be reduced through technological
innovation to benefit low income countries and regions.

China, as a populous nation with a large population base, has the
world’s highest number of people who are overweight or obese. The
China Nutrition and Chronic Disease Report (2020) indicates that
among residents aged 18 and above, the rates of overweight and
obesity are 34.3% and 16.4%, respectively, with the combined
overweight and obesity rate among adults exceeding half (50.7%).
The World Obesity Atlas 2024, released by the World Obesity
Federation, indicates that China’s overweight and obese adult
population is projected to grow at an annual rate of 2.8%. By
2030, obesity-related healthcare expenditures in China are expected
to account for approximately 22% of the nation’s total medical
costs, significantly impacting both livelihood and economy (64,
65). By 2030, the rates of overweight and obesity among adults in
China is projected to reach 70.5%. Based on the 2024 edition of
the Weight Management Guidelines, China has established a
standardized weight management protocol for adults, primarily
focusing on diet and exercise. Dietary recommendations for
overweight and obese individuals are set at 85% and 80% of intake
standards, respectively, based on individual basal metabolic rates
and actual energy requirements corresponding to physical activity
levels. Staple foods should primarily consist of whole grains, with
reduced consumption of high-sugar, high-fat, and high-salt foods.
Alcohol intake should be strictly limited, and meals should be
consumed at regular times and in consistent quantities. Regarding
physical activity, overweight and obese individuals should prioritize
fat loss as the primary goal and learn mass maintenance as the
secondary goal. This involves engaging in prolonged, moderate-to-
low intensity aerobic exercise combined with resistance training,
performed once or twice daily (66). The standardized weight
management protocols for adults developed in China offer
valuable reference points for other developing countries in terms
of exercise and dietary recommendations.

This study has certain limitations. Regarding data sources, it
primarily relies on a single source—GBD 2023—which has limited
sample coverage and insufficient representativeness. Additionally,
the data suffers from temporal lag and information gaps, affecting
the robustness of conclusions. In terms of analytical methods, the
use of before-and-after comparisons and Joinpoint analysis for
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APC calculations lacks explanatory power regarding deep causal

relationships between variables and dynamic evolutionary
processes. Regarding research content, specific weight management
recommendations were not provided for overweight and obese
populations across different genders, age groups, or countries and
territories. Given the variations in national contexts, cultural
practices, and dietary habits worldwide, we only offered general
advice on exercise and diet suitable for most individuals.

In future related research, a hybrid data system combining
“primary research + multi-source database integration + big data
scraping” can be established to expand sample coverage.
Research boundaries should be broadened to incorporate diverse
subjects and external influencing factors, while adding cross-
temporal and spatial comparison dimensions to deepen core
issues. methods

Integrating qualitative and quantitative

alongside interdisciplinary technologies will enhance the

scientific rigor and explanatory power of conclusions.

5 Conclusion

High BMI significantly contributes to the global burden of CVDs,
with disparities in impact across gender, age, and regions, particularly
severe in upper-middle income countries and regions with middle
SDI. To combat this, comprehensive measures are needed, including
health education, lifestyle promotion, disease surveillance, and early
diagnosis and treatment, especially in lower-middle income
countries and regions. International cooperation is crucial to
achieving Sustainable Development Goal 3.4, reducing premature
death from non-communicable diseases. Future research should
explore factors influencing the global burden of CVDs due to high
BM], assess prevention measures, and inform global health strategies.
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