
 

 

Prevalence and Hospitalizations of Cardiovascular Disease Complications in 

Adults with Diabetes: A Comprehensive USDDS Database Analysis  

Abstract  

Background: Cardiovascular disease (CVD) is a significant cause of morbidity and mortality 

among adults with diabetes. Understanding the prevalence and trends in hospitalizations for 

CVD complications in this population is crucial for informing healthcare strategies and 

interventions.  

Aim: This study aimed to analyze the prevalence and hospitalization rates of CVD complications 

among adults with diabetes using data from the USDSS database. 

Methods: This retrospective study analyzed USDSS database data from 2000 to 2020, exploring 

CVD complications' prevalence and hospitalization patterns in adults with diabetes.The study 

explored prevalence rates of major CVD complications, including heart disease and stroke, 

alongside demographic factors like age, gender, race/ethnicity, and education level. 

Hospitalization rates for ischemic heart disease, heart failure, and stroke were calculated. 

Temporal trends were analyzed graphically, and statistical tests (chi-square, ANOVA) with a 

significance level of p<0.05 were conducted. 

Results: The analysis revealed notable temporal trends in major heart disease prevalence and 

stroke rates among adults with diabetes. Over the study period, major heart disease incidence 

increased from 2.7 in 2000 to 4.9 in 2022, with an average of 4.22. Prevalence ranged from its 

lowest at 18.2% in 2014 to its highest at 23.7% in 2001, with the latest at 17.4% in 2022. Stroke 

cases rose steadily from 1.1 in 2000 to 2.1 in 2022, with the latest prevalence at 7.4%. Subgroup 

analysis revealed variations across gender, age, race, and education levels. Hospitalization rates 



 

 

for CVD declined from 78.6 per 1,000 in 2000 to 46 per 1,000 in 2020. Rates for ischemic heart 

disease decreased from 32.2 per 1,000 to 10.2 per 1,000, heart failure from 20.7 per 1,000 to 15 

per 1,000, and stroke from 9.4 per 1,000 to 8.4 per 1,000. 

Conclusion: This study provides valuable insights into the prevalence and hospitalization trends 

of cardiovascular disease complications among adults with diabetes in the United States. The 

findings underscore the importance of targeted interventions to reduce the burden of CVD in this 

population.  

Keywords: USDSS, Trend analysis, Adults, Cardiovascular Disease Complications, Ischemic 

Heart Disease, Heart Failure, Stroke, Prevalence, Hospitalizations 

 

 

Introduction  

Cardiovascular disease (CVD) stands as a formidable global health challenge, encompassing a 

spectrum of conditions that impact the heart and blood vessels. Among these major heart disease 

conditions, ischemic heart disease, heart failure, and stroke reign as prominent complications, 

significantly contributing to morbidity and mortality rates worldwide [1]. Ischemic heart disease, 

characterized by diminished blood flow to the heart muscle, can culminate in myocardial 

infarction and angina pectoris. Heart failure, on the other hand, emerges from compromised 

cardiac function, resulting in inadequate tissue perfusion-[27,28]. Meanwhile, stroke, a 

cerebrovascular event, manifests due to the interruption of blood supply to the brain, often 

inflicting severe neurological consequences [2-4]. 



 

 

In the context of diabetes mellitus (DM), existing literature underscores a heightened 

susceptibility to cardiovascular risk. Within the United States, diabetic individuals exhibit nearly 

threefold increased vulnerability to heart disease compared to their non-diabetic counterparts [5-

6]. Global statistics from the International Diabetes Federation (IDF) reveal that DM affects 

approximately 8.8% of the population, with projections indicating a surge to 643 million 

individuals by 2040. The risk disparities with diabetic patients facing a 10% higher risk of CVD, 

53% higher risk of myocardial infarction (MI), 58% higher risk of stroke, and 12% higher risk of 

heart failure compared to non-diabetic individuals [7]. 

The pathophysiology of CVD in individuals with DM is intricate and multifaceted. Persistent 

hyperglycemia, insulin resistance, dyslipidemia, and inflammation collectively contribute to 

endothelial dysfunction, arterial stiffening, and accelerated atherosclerosis [8-9]. These 

metabolic aberrations foster plaque formation and rupture, precipitating thrombosis and ischemic 

events. Furthermore, diabetes-related comorbidities such as hypertension and obesity exacerbate 

cardiovascular risk. [10] The interplay of these factors establishes a proinflammatory and 

prothrombotic milieu, predisposing individuals with DM to a heightened likelihood of 

developing ischemic heart disease, heart failure, and stroke. Hence, targeted interventions 

addressing these underlying mechanisms assume paramount importance in mitigating CVD risk 

in this population [11] 

The United States Diabetes Surveillance System (USDSS) serves as a comprehensive repository 

that aggregates and analyzes data pertaining to diabetes prevalence, incidence, risk factors, and 

complications across the nation. It furnishes invaluable insights into the epidemiology of 

diabetes and its associated health outcomes, thereby facilitating research endeavors and 

informing public health policies and interventions [12]. 



 

 

Given the substantial burden of CVD in individuals with DM, there exists an imperative to 

comprehensively explore the prevalence and hospitalization patterns of CVD complications 

within this demographic. Consequently, the objective of this retrospective study is to understand 

the prevalence rates of major heart disease and stroke among adults diagnosed with DM, 

evaluate trends in hospitalizations for these conditions over time, and scrutinize demographic 

and clinical factors associated with an elevated risk of CVD complications within this cohort. 

Method 

Study design 

This retrospective study utilized data extracted from the USDSS database to investigate the 

prevalence and hospitalization patterns of CVD complications in adults diagnosed with DM. The 

study spanned a specified period, ranging from 2000 to 2022, allowing for comprehensive 

analysis of trends over time. 

Study population and inclusion criteria 

The study cohort comprised adults aged 18 years and above who had a documented diagnosis of 

diabetes mellitus within the USDSS database during the specified study period. Individuals with 

missing or incomplete data pertinent to the study objectives were excluded from the analysis to 

ensure data integrity and reliability. 

Study variables 

This study delved into several pivotal variables including the prevalence rates of major CVD 

complications, encompassing major heart disease and Stroke. Furthermore, demographic factors 

such as age, gender, race/ethnicity, and education level were examined to elucidate any 



 

 

disparities for these complications. Additionally, hospitalization rates for specific CVD 

complications, including ischemic heart disease, heart failure and Stroke, were assessed. 

Through comprehensive analysis of these variables, the study aimed to understand the 

epidemiological patterns, demographic discrepancies, and temporal trends surrounding CVD 

complications in the diabetic population.  

Data extraction and analysis 

Data extraction from the USDSS database followed standardized protocols to ensure precision 

and consistency. Relevant data, including prevalence rates for CVD complications across 

demographic characteristics, education status, as well as hospitalization data for ischemic heart 

disease, heart failure, and stroke, were extracted for analysis. The process ensured the retrieval of 

accurate and comprehensive data points essential for the study objectives. Descriptive statistics 

were utilized to summarize demographic characteristics for each complication. Hospitalization 

rates were calculated by dividing admissions for each complication by total person-years of 

observation, multiplied by 1,000. Temporal trends in hospitalizations were scrutinized using 

graphical representations. Statistical methods, including chi-square and ANOVA tests with a 

significance level of p<0.05, were employed to identify significant associations and predictors of 

hospitalization. 

 

Results  

Major heart disease prevalence and temporal trends 

Analysis of the USDSS database from 2000 to 2022 unveiled notable temporal trends in the 

prevalence of major heart disease among adults. Over the study period, the incidence of major 



 

 

heart disease per 1,000,000 individuals exhibited an upward trend, increasing from 2.7 in 2000 to 

4.9 in 2022, with an average of 4.22. Prevalence displayed fluctuating patterns, attaining its 

lowest point of 18.2% in 2014 and peaking at 23.7% in 2001. Notably, the most recent recorded 

prevalence stood at 17.4% in 2022 (Table 1). 

Table 1:  Major heart disease prevalence data- based on gender, age groups, race, 

educational level 

Categ

ories 

Year 20

00 

20

01 

20

02 

20

03 

20

04 

20

05 

20

06 

20

07 

20

08 

20

09 

20

10 

20

11 

20

12 

20

13 

20

14 

20

15 

20

16 

20

17 

20

18 

20

19 

20

20 

20

21 

20

22 

P 

valu

e 

Major 

Heart 

Diseas

e -  

Overa

ll 

Number in 

1000000s 

2.

7 

3.

1 

3.

3 

3.

3 

3.

5 

3.

7 

3.

9 

3.

5 

4.

3 

4.

2 

4.

7 

5 4.

7 

4.

8 

4.

3 

4.

9 

4.

5 

4.

4 

5.

2 

4.

9 

4.

7 

4.

6 

4.

9 

- 

Percentage 21

.1 

23

.7 

23

.1 

22

.4 

21

.5 

22

.2 

21

.8 

19

.2 

22 19

.7 

21

.5 

22

.8 

21

.4 

20

.7 

18

.2 

18

.9 

18

.4 

17

.4 

18

.3 

19

.2 

17

.1 

17

.3 

17

.4 

- 

95% Lower 

Limit 

18

.9 

21

.4 

20

.9 

20

.4 

19

.5 

20

.2 

19

.5 

17

.1 

19

.8 

17

.7 

19

.7 

21 19

.3 

19 16

.5 

17

.2 

16

.6 

15

.6 

16

.6 

17

.5 

15

.4 

15

.8 

15

.7 

- 

95% Upper 

Limit 

23

.5 

26

.1 

25

.4 

24

.6 

23

.7 

24

.5 

24

.3 

21

.5 

24

.3 

21

.8 

23

.5 

24

.7 

23

.8 

22

.5 

20 20

.8 

20

.4 

19

.5 

20

.2 

21 19 19 19

.3 

- 

Major 

Heart 

Diseas

e  

Perce

ntage- 

Based 

on 

Gende

r 

Male  24

.4 

28 26

.7 

26

.7 

25

.8 

24

.5 

24

.6 

22 26

.9 

23

.9 

24

.4 

27

.5 

25

.3 

23

.8 

20

.9 

21

.6 

22

.3 

19

.6 

22

.8 

22

.2 

19

.7 

19

.1 

20

.9 

P<0.

05 

Female  17

.7 

19

.4 

19

.2 

18

.2 

17

.2 

20

.2 

19

.4 

16

.5 

17

.5 

15

.1 

18

.6 

18 17

.7 

17

.5 

15

.3 

16

.2 

14

.6 

15 13

.6 

16

.2 

14

.3 

15

.6 

13

.6 

Major 

Heart 

Diseas

e  

Perce

ntage- 

Based 

on 

Age 

35-64  17 20

.1 

18

.2 

18

.2 

17

.1 

18

.3 

18 15

.6 

17

.7 

16 18

.2 

18

.8 

18

.2 

17

.1 

14

.9 

15 15

.2 

13

.5 

14 15

.8 

13 14 13

.4 

P<0.

05 
65-74  33

.5 

30

.4 

35

.5 

31

.6 

31

.5 

34

.5 

30

.9 

31

.1 

32

.2 

25

.5 

28

.7 

31

.6 

26

.1 

26

.8 

25

.1 

28

.4 

23

.7 

24

.3 

26

.8 

25

.8 

24

.6 

23

.2 

24

.8 

75+  33

.7 

39

.1 

40

.9 

39

.1 

38

.7 

33

.8 

36

.5 

29

.4 

38

.2 

36

.7 

34

.5 

39

.1 

37 36

.8 

31

.2 

33

.4 

33

.5 

35 36

.2 

33

.7 

34

.8 

32 34

.9 

Major 

Heart 

Diseas

e  

Perce

ntage- 

Based 

on 

Race 

Hispanic  14

.6 

13

.9 

13

.7 

16

.4 

19

.9 

16

.5 

14

.3 

16

.9 

19

.6 

17

.4 

12

.6 

18

.5 

15

.1 

17

.1 

13

.3 

17

.3 

17

.9 

14

.3 

17

.6 

14

.1 

11

.4 

11

.6 

14

.6 

P<0.

05 

Non-

Hispanic 

White  

22

.3 

26

.6 

25

.7 

23

.5 

23

.6 

23

.6 

25 20

.5 

24

.1 

20

.4 

24

.1 

25

.1 

23

.9 

22

.8 

19

.8 

20

.3 

20

.1 

17

.5 

19

.3 

23

.1 

20

.8 

19

.2 

19

.8 

Non-

Hispanic 

Black  

19

.8 

18

.7 

16

.9 

20

.2 

13

.8 

20

.7 

18

.9 

17

.2 

19 20

.6 

19

.8 

21 17

.2 

21

.7 

19

.6 

16

.2 

15 21

.1 

17

.4 

16

.3 

13

.8 

19

.6 

13

.2 

Non- ** 6. ** ** ** ** ** ** ** ** 20 12 19 10 9. ** ** 16 14 ** 9. ** 16



 

 

Hispanic 

Asian  

7 .6 .3 .1 .4 1 .7 .6 5 .7 

Major 

Heart 

Diseas

e  

Perce

ntage- 

Based 

on 

Educa

tion 

< High 

School  

24

.8 

24

.2 

25

.9 

28

.8 

24 28

.5 

26

.5 

23

.1 

25

.7 

19

.2 

24

.3 

27

.1 

24

.3 

24 19

.5 

19

.3 

21

.1 

17

.4 

19 21 18

.6 

20

.7 

19

.4 

P<0.

05 

High 

School  

20

.2 

22

.4 

21

.6 

21

.7 

23

.3 

20

.2 

23

.1 

18

.9 

20

.1 

20

.1 

19

.6 

20

.9 

21

.8 

22

.4 

19

.2 

19

.5 

19

.3 

20

.1 

22

.7 

20

.4 

18

.1 

18

.9 

18 

> High 

School  

19

.5 

24

.7 

23

.7 

20 19

.6 

20

.8 

18

.7 

17 21

.6 

19

.7 

22

.2 

22

.5 

20

.1 

18

.4 

16

.8 

18

.8 

17 15

.8 

15

.9 

17

.8 

16

.3 

15

.3 

16

.6 

 

Subgroup analyses based on gender, age, race/ethnicity, and education level revealed notable 

variations in major heart disease prevalence among adults with diabetes. Among males, 

prevalence rates ranged from 19.1% in 2021 to 28% in 2001, while for females, they varied from 

13.6% in 2021 to 20.2% in 2005. Male prevalence (23.63%) exceeded that of females (16.74%), 

showcasing diverse trends over the years. 

Figure 1 presents data on the prevalence of major heart disease categorized by age groups. 

Regarding age groups, individuals aged 35-64 age group, percentages ranged from 13.4% in 

2022 to 20.1% in 2001. Ages 65-74 exhibited rates from 23.2% in 2022 to 35.5% in 2002, while 

ages 75 and above ranged from 32% in 2022 to 40.9% in 2002. The lowest prevalence was in the 

35-64 age group (16.40%), while the highest was in the 75 and above group (35.65%), with an 

average of 28.27% for ages 65-74 (p<0.05) (Figure 1). 



 

 

Figure 1: Major heart disease prevalence based on Age 

 

Similarly, variations were observed across racial/ethnic groups. Hispanic individuals showed 

percentages ranging from 11.4% in 2020 to 19.9% in 2004, ending at 14.6% in 2022. Non-

Hispanic White individuals ranged from 17.5% in 2017 to 26.6% in 2001, ending at 19.8% in 

2022. Non-Hispanic Black individuals ranged from 13.2% in 2022 to 21.7% in 2012. The lowest 

average prevalence was observed in non-Hispanic Asian (13.57%), followed by non-Hispanic 

Black (18.12%) and Hispanic (15.59%), while non-Hispanic White individuals had the highest 

prevalence (22.13%) (Table 1). 

Significant differences in major heart disease prevalence were observed based on education level 

among adults with diabetes. Among individuals with less than a high school education, rates 

ranged from 18.6% in 2021 to 28.8% in 2003. High school graduates had rates from 18% in 2022 

to 23.3% in 2004. Those with education beyond high school showed rates from 15.3% in 2021 to 

24.7% in 2001. On average, prevalence was lowest for those with education beyond high school, 



 

 

at 19.03%, followed by high school graduates at 20.48% (Table 1). Conversely, the highest 

average prevalence occurred among those with less than a high school education, at 22.88%. The 

p-value for the trend analysis of major heart disease prevalence across different gender, age 

groups, races, and education levels from 2000 to 2022 was found to be less than 0.05, indicating 

statistical significance. These findings highlight the impact of education level on major heart 

disease prevalence among individuals with diabetes, with lower educational attainment 

associated with higher prevalence rates. 

 

Stroke prevalence and temporal trends 

The comprehensive analysis revealed fluctuating prevalence rates over the years, indicating the 

significant burden of stroke within this demographic during the specified period. The incidence 

of stroke cases per 1,000,000 individuals exhibited a steady increase from 1.1 in 2000 to 2.1 in 

2022. However, the latest recorded percentage showed a slight decrease to 7.4%, compared to 

the preceding years' averages (Table 2). 

Table 2: Stroke prevalence data: based on gender, age groups, race, educational level 

Categories Year 20

00 

20

01 

20

02 

20

03 

20

04 

20

05 

20

06 

20

07 

20

08 

20

09 

20

10 

20

11 

20

12 

20

13 

20

14 

20

15 

20

16 

20

17 

20

18 

20

19 

20

20 

20

21 

20

22 

P 

val

ue 

Stroke -  

Overall 

Number in 

1000000s 

1.

1 

1.

2 

1.

3 

1.

4 

1.

4 

1.

4 

1.

5 

1.

6 

2.

1 

1.

7 

1.

9 

2 2 2.

1 

1.

9 

2.

1 

2 2.

3 

2.

4 

2.

2 

1.

8 

2.

1 

2.

1 

- 

Percentage 8.

7 

8.

2 

8.

9 

9.

1 

8.

2 

7.

6 

7.

2 

8.

5 

10

.5 

7.

9 

9.

1 

9 8.

9 

8.

9 

8.

2 

8.

2 

7.

9 

9.

7 

8.

7 

8.

7 

6.

7 

7.

7 

7.

4 

- 

 95% 

Lower 

Limit 

7.

1 

7 7.

6 

7.

8 

7 6.

4 

6.

1 

7.

1 

9 6.

7 

7.

8 

7.

8 

7.

7 

7.

6 

7 7.

1 

6.

8 

8.

1 

7.

4 

7.

5 

5.

6 

6.

6 

6.

3 

- 

 95% 

Upper 

Limit 

10

.6 

9.

5 

10

.4 

10

.7 

9.

6 

8.

9 

8.

6 

10

.2 

12

.2 

9.

3 

10

.5 

10

.4 

10

.4 

10

.4 

9.

4 

9.

5 

9.

2 

11

.5 

10

.1 

10

.1 

8 9.

1 

8.

8 

- 

Stroke - 

Based on 

Gender 

Male  9.

7 

8.

2 

9.

9 

9.

2 

8.

7 

6.

7 

7.

2 

7.

9 

12

.1 

6.

4 

9.

8 

8.

1 

8 8.

5 

7.

4 

8 7.

3 

11

.5 

9.

6 

7.

9 

6.

3 

7.

6 

7.

3 

0.99

07 

Female  7.

5 

8.

1 

7.

8 

9 7.

6 

8.

3 

7.

3 

9 9.

1 

9.

5 

8.

3 

9.

9 

9.

9 

9.

3 

8.

9 

8.

4 

8.

5 

7.

5 

7.

7 

9.

4 

7.

1 

7.

8 

7.

5 



 

 

Stroke - 

Based on Age 

35-64  6.

6 

6 6.

7 

6.

8 

5.

9 

5 4.

2 

6.

7 

8.

2 

5.

8 

8 7.

3 

7.

8 

7.

2 

7 6.

6 

6.

2 

8.

7 

6.

8 

7.

5 

5.

4 

6.

4 

5.

6 

P<0

.05 

65-74  13

.5 

12

.4 

14

.3 

16

.7 

13

.2 

12

.5 

14

.7 

12

.5 

14

.7 

9.

6 

8.

5 

12

.8 

10

.8 

12 9.

5 

10

.4 

11

.6 

10

.5 

12

.7 

9.

4 

10

.1 

10

.3 

11

.2 

75+  16

.9 

17

.2 

16

.9 

15

.6 

17

.8 

18

.5 

18

.2 

15

.7 

20

.4 

19

.4 

16

.8 

15

.5 

14

.2 

16

.5 

13

.8 

16 15 15

.3 

16

.2 

15

.1 

11

.3 

13

.2 

14

.7 

Stroke - 

Based on 

Race 

Hispanic  7.

2 

11

.1 

11

.2 

9.

8 

10

.7 

6.

5 

4.

6 

7.

1 

7.

2 

6.

5 

7.

3 

11 10

.1 

11 7.

5 

6.

2 

7.

4 

10

.5 

6.

9 

7.

3 

5.

1 

8.

9 

6.

9 

P<0

.05 

Non-

Hispanic 

White  

7.

9 

7.

1 

8.

7 

8 8 7.

7 

6.

7 

7.

7 

11

.4 

8.

3 

8.

7 

7 8.

4 

7.

9 

6.

3 

8.

3 

7.

8 

9.

5 

8.

4 

8.

7 

7.

5 

6.

7 

7.

2 

Non-

Hispanic 

Black  

12

.2 

9.

9 

8.

9 

13

.1 

7.

5 

7.

6 

10

.9 

11

.1 

10

.5 

9.

6 

12

.8 

14

.2 

11 9.

5 

15

.2 

11

.5 

9.

6 

10 12

.9 

13 8 9.

4 

10

.5 

Non-

Hispanic 

Asian  

** 7.

1 

** ** ** ** ** ** ** ** ** 7.

5 

** ** ** ** ** ** ** ** ** ** ** 

Stroke - 

Based on 

Education 

< High 

School  

12

.2 

9.

9 

13

.9 

11

.2 

12

.6 

9.

9 

10

.9 

10 14

.2 

8.

2 

9.

4 

11

.2 

11

.3 

11

.9 

8.

9 

10

.2 

8.

5 

12

.4 

12

.2 

8.

3 

8.

3 

12

.1 

9.

8 

P<0

.05 

High 

School  

7.

1 

7.

5 

7.

7 

11

.1 

7.

8 

7.

9 

7.

2 

9 9.

4 

8 9.

5 

8.

9 

8.

9 

8.

8 

8.

4 

5.

7 

8.

5 

9.

4 

8.

5 

10

.6 

6.

5 

7.

9 

7.

5 

> High 

School  

6.

7 

7.

8 

6.

4 

6.

1 

6.

2 

6 5.

3 

7.

1 

8.

9 

7.

8 

8.

5 

7.

7 

7.

9 

7.

6 

7.

7 

8.

7 

7.

4 

8.

4 

7.

7 

7.

7 

5.

9 

6.

3 

6.

3 

 

Figure 2 illustrates the prevalence of stroke among adults across different age groups. This visual 

representation allows for a clear understanding of how stroke prevalence varies across the age 

spectrum.Stroke prevalence exhibits diverse patterns across demographic categories, as revealed 

by the analysis of the data. In terms of gender, the prevalence among males ranged from 7.3% in 

2022 to 9.7% in 2000, with an average of 8.40%. For females, percentages remained consistent, 

ranging from 7.5% in 2022 to 7.5% in 2000, with an average of 8.38% (Table 2).  

Analysis by age groups revealed intriguing patterns. Age plays a significant role in stroke 

prevalence, with rates varying across different age groups. Among individuals aged 35-64, 

percentages ranged from 5.6% in 2022 to 8% in 2010. Those aged 65-74 showed rates 

fluctuating from 10.1% in 2020 to 16.7% in 2003, with the latest at 11.2%. For individuals aged 

75 and above, percentages ranged from 11.3% in 2020 to 20.4% in 2008, with the latest at 

14.7%. The average prevalence was highest for individuals aged 75 and above (15.98%), 



 

 

followed by those aged 65-74 (11.88%), and lowest among the 35-64 age group (6.62%). These 

findings suggest that stroke risk increases with advancing age, highlighting the importance of 

targeted interventions for older adults with diabetes (Figure 2). 

Figure 2: Stroke prevalence based on age in adults 

 

When considering race/ethnicity, Hispanic individuals demonstrated percentages ranging from 

5.1% in 2020 to 11.2% in 2002, with the latest at 6.9%. Non-Hispanic White individuals had 

rates varying from 6.7% in 2021 and 2006 to 9.5% in 2017, with the latest at 7.2%. Among Non-

Hispanic Black individuals, percentages ranged from 8% in 2020 to 14.2% in 2012, with the 

latest at 10.5%. Data for Non-Hispanic Asian individuals were incomplete. The average 

prevalence was lowest among Non-Hispanic White individuals (7.84%), followed by Hispanic 

individuals (8.17%), and highest among Non-Hispanic Black individuals (10.83%) (Table 2). 

Education level also influenced stroke prevalence, with individuals having less than a high 

school education exhibiting rates ranging from 8.3% in 2022 to 14.2% in 2008, with the latest at 



 

 

9.8%. High school graduates saw percentages varying from 6.5% in 2022 to 11.1% in 2003, with 

the latest at 7.9%. Those with education beyond high school ranged from 5.9% in 2022 to 8.9% 

in 2008, with the latest at 6.3%. The average prevalence was highest among individuals with less 

than a high school education (10.76%), followed by high school graduates (8.31%), and lowest 

among those with education beyond high school (7.19%) (Table 2). The p-value for the trend 

analysis of stroke prevalence across different age groups, races, and education levels from 2000 

to 2022 was found to be less than 0.05, indicating statistical significance. However, p-value 

comparing stroke prevalence between males and females was 0.9907, suggesting no significant 

difference based on gender. These findings emphasize the importance of educational attainment 

in mitigating stroke risk among adults with diabetes. 

Hospitalization for cardiovascular disease  

Hospitalization for CVD among adults with diabetes, as documented in the USDSS database 

spanning 2000 to 2020, revealed an age-adjusted rate of 56.4 per 1,000 individuals nationally. 

This comprehensive analysis underscored the substantial burden of cardiovascular complications 

in this population over the studied period (Table 3). 

Table 3: Hospitalization rate for cardiovascular disease 
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In Figure 3, the hospitalization rate for cardiovascular disease is graphically depicted, providing 

a visual representation of the frequency at which individuals are admitted to hospitals due to 

cardiovascular-related conditions.The hospitalization rates for CVD displayed a gradual decline 

from 78.6 per 1,000 individuals in 2000 to 46 per 1,000 in 2020, with a corresponding decrease 

in the 95% confidence interval from 72.9 to 84.3 in 2000 to 43 to 49 in 2020. Similarly, 

hospitalization rates for ischemic heart disease decreased from 32.2 per 1,000 in 2000 to 10.2 per 

1,000 in 2020. Heart failure hospitalization rates declined from 20.7 per 1,000 in 2000 to 15 per 

1,000 in 2020, while stroke hospitalization rates also decreased from 9.4 per 1,000 in 2000 to 8.4 

per 1,000 in 2020 (Figure 3). The p-value for the trend analysis of hospitalization rates for CVD 

diseases from 2000 to 2020 was <0.05, indicating a significant temporal trend in hospitalization 

rates.Overall, the analysis reveals substantial improvements in hospitalization rates for CVD , 

ischemic heart disease, and heart failure over the past two decades. However, stroke 

hospitalization rates remained relatively stable during the same period. These trends suggest a 

potential improvement in CVD management and prevention strategies over the past two decades. 

Figure: 3 Age-adjusted (rate per 1000) hospitalization for cardiovascular disease 



 

 

 

Discussion 

Examining temporal trends in major heart disease and stroke prevalence offers crucial insights 

into evolving cardiovascular complications, contextualizing findings within broader literature 

and identifying implications for managing diabetic cardiovascular health.  

Previous studies consistently report an increased risk of CVD complications among individuals 

with diabetes compared to those without [5, 14-15]. Our study aligns with these findings, 

showing notable temporal trends in the prevalence of major CVD complications, including major 

heart disease and stroke, among adults with diabetes. The observed upward trend in the incidence 

of major heart disease and stroke cases underscores the ongoing challenge of managing CVD in 

this population. Several longitudinal observational studies, such as the Framingham Heart Study, 

NHANES I, Reykjavik Study, and Scottish diabetes mellitus register, indicate a two- to fourfold 

higher risk of heart failure among individuals with diabetes or prediabetes compared to those 



 

 

without [14-15]. These trends underscore the growing burden of cardiovascular complications in 

the diabetic population and highlight the need for targeted interventions to mitigate these risks. 

Gender, age, and racialdisparities in cardiovascular disease 

Consistent with existing literature, our analysis identified gender disparities in the prevalence of 

both major heart disease and stroke among individuals with diabetes. Males consistently 

exhibited higher rates than females for both conditions. These disparities emphasize the 

importance of tailored interventions addressing gender-specific risk factors and management 

strategies. Recent research suggests that hormonal differences, lifestyle factors, and access to 

healthcare services may contribute to these disparities and warrant further investigation [6, 16-

17].Our study reaffirmed the age-dependent nature of cardiovascular complications among 

individuals with diabetes. Both major heart disease and stroke exhibited higher prevalence rates 

in older age groups. This underscores the importance of age-specific risk assessment and 

intervention strategies. Recent studies have highlighted the role of vascular aging, cognitive 

impairment, and polypharmacy in shaping cardiovascular risk among elderly diabetic 

populations, emphasizing the need for comprehensive geriatric assessment and management 

approaches [18-19]. 

Our analysis underscored racial disparities in the prevalence of major heart disease and stroke 

among individuals with diabetes. Non-Hispanic White individuals exhibited the highest rates of 

major heart disease, while non-Hispanic Black individuals had the highest rates of stroke, 

followed by Hispanics and non-Hispanic Whites. These findings highlight the complex interplay 

of socioeconomic, cultural, and genetic factors in shaping cardiovascular health disparities 

among diverse racial and ethnic groups. Contrary to previous studies, research by Kamath et al. 



 

 

and others revealed race-related disparities in diabetes prevalence among individuals with heart 

failure. Black, Hispanic, and Native American populations showed higher diabetes prevalence 

rates ranging from 47% to 56% compared to other racial groups. Recent research has emphasized 

the role of social determinants of health, including access to care and neighborhood 

environments, in driving these disparities and highlighted the potential of culturally tailored 

interventions to reduce cardiovascular risks among minority populations [21-22].  

Socioeconomic factors and hospitalization rates 

Consistent with existing literature, our study demonstrated an inverse relationship between 

educational attainment and the prevalence of major heart disease and stroke among individuals 

with diabetes. This underscores the critical role of educational interventions in promoting 

awareness, self-management skills, and access to healthcare services among vulnerable 

populations. Recent research has emphasized the potential of community-based health literacy 

programs, patient navigation services, and policy interventions targeting educational inequities to 

reduce cardiovascular risks among socioeconomically disadvantaged groups [23].  

The analysis of hospitalization rates for CVD revealed significant improvements in healthcare 

outcomes. The age-adjusted hospitalization rate for CVD declined from 78.6 per 1,000 

individuals in 2000 to 46 per 1,000 in 2020, reflecting a substantial reduction in the burden of 

cardiovascular complications in this population. Similarly, hospitalization rates for ischemic 

heart disease and heart failure exhibited notable declines over the study period. However, stroke 

hospitalization rates remained relatively stable during the same timeframe. These findings 

suggest significant progress in CVD management and prevention strategies over the past two 

decades, possibly driven by advancements in medical care, improved access to healthcare 



 

 

services, and greater emphasis on preventive measures. Continued efforts to monitor and address 

cardiovascular risk factors among individuals with diabetes are essential to sustain these positive 

trends and further reduce the incidence of cardiovascular complications in this high-risk 

population [24-26].  

Strength and limitation 

While our study provides valuable insights into the epidemiological patterns of major heart 

disease and stroke among individuals with diabetes, several limitations should be acknowledged. 

Firstly, the retrospective nature of the study design precludes the establishment of causal 

relationships between diabetes and cardiovascular outcomes. Additionally, reliance on 

administrative data from the USDSS may introduce bias and inaccuracies due to variations in 

coding practices and data collection methods across healthcare facilities. Furthermore, the lack of 

detailed clinical data in the USDSS limits our ability to assess the impact of potential 

confounding factors, such as glycemic control and medication adherence, on cardiovascular 

outcomes. Despite these limitations, our study contributes to the understanding of cardiovascular 

complications in diabetes, emphasizing the need for targeted interventions and further research to 

address existing gaps and disparities in cardiovascular outcomes among individuals with 

diabetes. 

Conclusion  

In summary, our analysis highlights the evolving landscape of cardiovascular complications 

among adults with diabetes and emphasizes the need for tailored interventions across diverse 

demographic groups. While improvements in hospitalization rates for cardiovascular diseases 

signify progress, stable stroke rates underscore the ongoing need for vigilance. Addressing 



 

 

disparities in gender, age, race, and socioeconomic status remains crucial for enhancing 

cardiovascular outcomes. Continued multidisciplinary efforts are necessary to alleviate the 

burden of cardiovascular disease in individuals with diabetes. These findings emphasize the 

importance of ongoing research and clinical practice to improve cardiovascular health in this 

high-risk population. 
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