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ABSTRACT:
Background

Cardiovascular disease (CVD) is one of the largest chronic conditions globally. The risk for CVD
is closely associated with socioeconomic status, as lower SES communities are impacted by
CVD at a higher rate. This scoping review aims to summarize the current literature around
socioeconomic disparities in CVDs.

Methods

This review utilized PubMed and Google Scholar search engines to find relevant articles on the
association between SES and CVD. Specific keywords regarding SES and CVD, such as
socioeconomic, economic status, cardiovascular health, and cardiovascular disease, and inclusion
criteria of original research published in the last 14 years, which helped identify the studies used
in this review.

Results

Data from cross sectional analysis of respondents from Italy, Bosnia and Herzegovina, and the
United states illustrated a clear correlation between CVD and SES. The data from the
retrospective cohort studies also found a large gap in the CVD risk factors of lower SES
populations in comparison to individuals with higher income and education.

Discussion

The data indicates that there is a large disparity between higher and lower SES populations.
Further efforts should focus on developing initiative to decrease the disparity in cardiovascular
health seen globally and reduce the impact of CVD on underprivileged communities.

INTRODUCTION:
Background

Cardiovascular disease (CVD) is currently one of the most prevalent chronic conditions affecting
millions. CVD, being a non-communicable chronic disease, refers to a multitude of conditions
that impact the cardiovascular system such as heart disease, heart attack, heart failure, stroke, and
arrhythmia. Many of these conditions develop due to atherosclerosis (ASCVD), which is a form
of heart disease that is caused by plaque build up in the arterial walls [1]. CVD impacted an
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estimated 775 million individuals in 2022 and accounted for around 19.8 million deaths globally
[2-3]. Disproportionate CVD mortality rates have been identified in less economically
advantaged regions, with less economically stable regions of Eastern Europe having rates of
cardiovascular related mortalities of 432.3 per 100,000 compared to high-income parts of the
Asia Pacific with rates of 73.6 deaths per 100,000 [2,4]. Lack of resources and poor environment
makes management and treatment of CVD difficult for less economically stable populations.
Deficiencies in the management of one’s cardiovascular health due to lifestyle and environment,
such as exercise, access to quality food choices and healthcare, transportation, and financial
priorities can make CVD prevention and treatment far from ideal [5]. Five major modifiable
CVD risk factors, including high body-mass index (BMI)/obesity, high low-density lipoprotein
cholesterol (LDLC)/hyperlipidemia, blood pressure (BP)/hypertension (HT), diabetes, and
smoking, have been identified to contributed to the risk of CVD and mortality [3-6]. These
modifiable risk factors make CVD a preventable disease with proper treatment and lifestyle
choices; however, without proper resources, the management of these modifiable risk factors
become difficult. Economic barriers to medications, treatment, and therapy limit the ability for
lower SES individuals to properly manage and identify the modifiable risk factors that contribute
to CVD. This consequently results in an increased risk for CVD in less economically advantaged
populations, making addressing SES disparity an essential part of global cardiovascular health.

Previous studies have established a connection between SES and CVD by relating different
socioeconomic demographics to modifiable CVD risk factors [4,7]. Furthermore, regional cohort
studies have especially found connections between education and CVD risk and premature
mortality [8-9]. While there is a known correlation between SES and CVD, there remains a lack
of research that quantifies the CVD gap between higher and lower SES populations.

Objective

The purpose of this review is to analyze the extent of the effect of SES disparity on CVD and
CVD risk factors between higher and lower income and SES populations. Specifically by
analyzing cross-sectional research and cohort data between different SES populations, this study
will establish an understanding on the disparity of cardiovascular health based on
socio-economic factors.

METHODS:
Search Technique

For this review, PubMed and Google Scholar search engines were utilized to identify articles
looking at the correlation between socioeconomic factors and cardiovascular health. For
PubMed, the advanced search feature was utilized to identify the following key terms:
socioeconomic, economic status, economic stability, cardiovascular health, and cardiovascular
disease. The inclusion criteria for this scoping review was studies published within 14 years,
clinical trials, meta-analyses, and randomized control trials. Exclusion criteria included
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systematic reviews and review articles. These criteria helped find original research on the topic
of SES and CVD. Cross sectional studies based on surveys and retrospective cohort studies were
analyzed for the purposes of this review.

Data Organization

The data retrieved was split between the cross sectional studies and retrospective cohort studies
with the data from the studies being reorganized. Some statistics were recalculated due to
percentages being split between genders within an identified population for a characteristic rather
than the overall population being split between genders and percentages for characteristics within
each gender were found. This system for identifying the composition of characteristics in the
observed populations was implemented for all studies that have not previously kept their
statistics in this format for comparative purposes.

RESULTS:
Cross Sectional Studies

Data from a 2004-2005 National Survey conducted in Italy was analyzed as a cross sectional
study to identify the correlation between SES and management of cardiovascular risk factors [9].
The observed population in Table 1 depicts the distribution of the respondents based on gender,
age, education, occupational class, and risk factors [9]. The respondents were primarily
composed of males and females aged 40-49, composing 40.4% and 38.9% of their respective
gender groups [9]. Educational distribution varied between genders, with males having a 40.2%
rate of having graduated highschool or further while females had a more bimodal distribution
between primary school and highschool, composing 34% and 35.2% of their group respectively
[2]. Even greater disparity was shown in education as males predominantly composed the lower
occupational class but had 29.4% of their group working in the high occupational class compared
to only 10.8% of women working in that class [9]. Low unemployment rates of around 3.9% for
males was much lower than the 28.6% of unemployed females [9]. For the CVD risk factors
identified in the population, women tended to have higher rates of hypertension, while men had
higher rates of diabetes, smoking, and higher BMI [9]. Around 49.7% of males in this population
showed BMI levels around being pre-obese [9]. Furthermore, females tended to monitor their
CVD risk factors more often than males but the majority of both genders monitored all their
levels except for only 43.2% of males monitoring their weight at least once a year [9]. Overall
the demographic composition identified in this study was mostly those with an above average
education level and there was an even distribution between occupational classes [9]. CVD risk
factor rates for hypertension, diabetes, and obesity were relatively low in the observed
population [9].

Table 1. Demographics of respondents observed in Italy (Damiani et al., 2011)

Study Type: Crossl
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Sectional

Country

Italy
(2004-2005) [9]

Characteristic % Identified

Age Male Female

40-49 40.4 38.9
50-59 343 34.1
60-69 25.4 27.1
Education

< Primary School 253 34
Secondary

School 34.6 30.8
> High School 40.2 35.2
Occupational

class

Unemployed 3.9 28.6
Low 37.8 30.2
Medium 28.8 30.4
High 29.4 10.8
Risk factors

Hypertension 17.9 20.1
Diabetes 54 4.5
Former smoker 329 16
Current smoker 29.7 19
Pre-obese (25 <

BMI < 30) 49.7 30.2
Obese (BMI >

30) 13.5 11.4
Preventive behaviors (__ monitored at least once
every (#) years)

Cholesterol (5) 78.9 82.4
Glycaemia (1) 56 59.5
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BP (1) 67.3 72.1
Weight (1) 432 59.9

This same study also found that higher educated individuals were more likely to monitor their
CVD risk factors more often than lower educated populations being more defined in male
populations compared to females [9]. This trend was also found between occupation classes as
higher classes tended to manage their BP and weight at a higher rate than lower occupational
classes [9]. For men, those who had an education of primary school and under had a 0.34 rate of
regular monitoring of weight, 0.63 for BP, and 0.75 for cholesterol, while those with a
highschool education and above monitored those factors at a rate of 0.51, 0.70, and 0.83
respectively, which was also reflected in the female population [9]. This illustrates that those
with a higher education tended to monitor their weight, blood pressure, and cholesterol at a
higher rate [9].

Table 2 put together the demographic data from a Cross Sectional study of a 2010 national
survey in the middle-income nation of Bosnia and Herzegovina [10]. The distribution of the
observed population was composed mostly of males and females aged 45-64 with 57.9% of
males having a middle education, while 54.5% of females had a lower education [10]. For the
labor force of Bosnia and Herzegovina, 67.7% of men and 41.1% of women were either
employed or looking for work [10]. The wealth index of the respondents were bimodally
distributed with 44.2% and 35.7% of men and women respectively being in the upper class and
37% and 43.6% of men and women in the lower class [10]. For the risk factors seen in the
population, out of all participants, 36.7% had HT, 13% had Diabetes with sugar levels over 126
mg/dL, 49.2% were either current or former smokers, 32.8% were considered pre-obse, and
30.1% were obese [10].

Table 2. Demographics of respondents observed in Bosnia and Herzegovina (Jankovi¢ et
al,, 2015)

Study Type: Cross

Sectional

Country Characteristic % Identified*

Bosnia and

Herzegovina

(2010) [10] Age Male Female
25-44 34.1 31.1
45-64 44 41
>65 21.9 28

Education
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Low 32 54.5

Middle 57.9 38.8
High 10.1 6.7
Employment

Status

Out of Labor

Force 323 58.8
In Labor Force 67.7 41.1
Wealth Index

Lower 37 43.6
Middle 18.8 20.7
Upper 442 35.7

Risk Factors All Participants

Hypertension 36.7
Diabetes (>126

mg/dL) 13
Former Smoker 16.8
Current Smoker 324
Pre-obese (25 <

BMI < 30) 32.8
Obese (BMI >

30) 30.1

*Data may be recalculated to represent percent per gender of the whole observed population to match other studies
for comparative purposes.

Two separate studies observing survey data from American respondents analyzed individual data
from respondents in the past decade, and Table 3 depicts SES and CVD data from respondents
from the different surveys from 2005 - 2006 [7,11]. The respondents had a generally even
distribution in education and a 19.6% unemployment rate [11]. Family income to poverty ratio
had 40% of individuals right above the poverty line with a ratio of 100% - 299% with 22.8% in
the 300%-499% group and 19.3% above 500% [11]. CVD risk factors observed in the 2006
respondents had 55.18% and 50.97% of males and females with HT [7]. Around 17.21% and
14.48% of males and females took diabetes medications and 41.1% and 33.89% of males and
females were on cholesterol medications (antihyperlipidemics) [7]. The rate of smokers seen in
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men and women were 16.19% and 13.26% respectively, which are significantly lower than the
numbers found internationally in Italy and Bosnia and Herzegovina [7,10].

Table 3. Demographics of respondents observed in the United States (Jenkins & Ofstedal,
2014) and (He et al., 2021)

Study Type: Cross
Sectional

Country Characteristic % Identified

United States
(2005-2006)

[Z,11]%* Age [7] Male Female
50-59 38.92 37.11
60-69 31.86 28.76
70-79 19.38 20.75
80-89 9.85 13.39

Education [11] All Participants

< Highschool 27.8
Highschool 24.1
Some College 28.5
> College

Graduate 19.6
Employment

Status [L1]

Unemployed 19.6
Employed,

Student, or

Retired 80.4

Family Income
to Poverty Ratio

% [11]

<100% 16.9
100%-299% 41
300%-499% 22.8

>500% 19.3
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Risk Factors [7] Male Female

Hypertension 55.18 50.97
Diabetes 16.19 13.26
Current Smoker 16.19 13.26
On Cholesterol

Medication 41.1 33.89

**Combined data from two different surveys may not represent the same observed populations.

Various trends identified by the 1999-2018 study on US respondents found correlations between
education and income with CVD risk factors [11]. Between education levels, those with a college
education and above had lower mean BMI, BP, hemoglobin Alc (HbAlc), smoking rate, and 10
year risk of ASCVD compared to those at lower education levels [11]. Those with an education
below a highschool diploma had the highest rates of 10 year ASCVD risk and HbAlc [11].
Trends between different levels of family income found that those with a family income to
poverty ratio of >500% had lower BMI, HbA I¢c, smoking rate, and 10 year risk of ASCVD with
the inverse being true for those under the poverty line [11].

Retrospective Cohort Studies

The data from the retrospective cohort study on a Korean population illustrates the rates of CVD
risk factors and mortalities between different SES levels with demographic data shown in Table
4 [12]. The age distribution of the observed population has the oldest mean population for the
higher SES group, while the middle SES was the youngest on average[12]. Cardiovascular health
tends to deteriorate with age and the rates of CVD risk factors tended to be the greatest in the
high SES population, while also having the oldest mean age; however, rates of HT and diabetes
tended to align closest to the low SES group [12]. Middle SES individuals had the lowest rates of
HT of 36.5 compared to the high SES and low SES groups with 41.7% and 40.5% respectively
[12]. The middle SES group also had the lowest rate for diabetes of 10% and the lowest mean
BMI of 23.4 kg/mg?, while having the highest rate of current smokers [12]. Despite lower
observed CVD risk factors in low SES compared to high SES groups, in respect to CVD
mortality, low SES populations had a much higher rate of cardiovascular deaths of 1.2%
compared to the high and middle groups who had 0.7% and 0.8% respectively [12]. This
illustrates a trend of older groups inherently having higher rates of CVD risk factors; however,
despite the age gap between the high and low SES populations their cardiovascular health was
similar, while the youngest middle SES group had significantly lower rates of CVD risk factors
[12].

Table 4. CVD statistics from observed population in Korean (Sung et al., 2020)

Study Type:
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Retrospective | |

Cohort Study

Country Characteristic Identified (% or mean if specified)

Korea (2020)

[12] SES: High Middle Low
Age (mean) 46.2 40.8 43.4
CVD mortalities 0.7 0.8 1.2

CVD Risk Factors

Hypertension 41.7 36.5 40.5
Diabetes 11.7 10 11.3
Former Smoker 6.6 4 2.4
Current Smoker 31.7 36.3 27.8
BMI (mean

kg/m”"2) 23.9 23.4 23.2
Cholesterol

(mean mg/dL) 198.2 192.1 191.8

Another study analyzed populations from two different regions: Australia, and Asia, using
education as the measurement of SES to identify the relationship between SES and CVD [§].
CVD risk factor rates tended to increase among the “primary education” or “no education”
groups showing an inverse relationship between education and CVD risk factors [8]. Diabetic
rates were around 4.4% for the lowest educational group and 2.1% for the highest educational
group [8]. Smoking rates were also more than double between the highest and lowest SES groups
with 10% and 22% respectively [8].

Table 5. CVD statistics from observed population in Australia (Woodward et al., 2015)

Study Type:
Retrospective
Cohort Study

Continent Characteristic Identified (% or mean if specified)

Australia (2015)
[8] Education: Tertiary Secondary < Primary

Age (mean) 56 58 61

CVD Risk Factors
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Systolic Blood
pressure (mean

mm Hg) 132 135 136
Diabetes 2.1 33 44
Current Smokers 10 19 22
BMI (mean

kg/m”2) 253 26 26.9
Cholesterol

(mean mg/dL) 98.6 100.4 101.4

The observed populations in Asia (Table 6) illustrated a similar distribution of ages, but the
secondary education group was the youngest with an average age of 48 [8]. CVD risk factors
trended the same direction as the Australian population as the lowest education group had higher
rates and mean measured CVD risk factors than the highest SES group [8]. However, mean total
cholesterol levels trended the opposite direction as the tertiary education group had a mean total
cholesterol of 88.1 mg/dL while the lowest education group had 86.3 mg/dL [8]. There was
higher disparity in the smoking rates between SES compared to the Australian population and
higher rates of smoking as the lowest SES group was composed of 42% current smokers and
16% in the highest group [&].

Table 6. CVD statistics from observed populations in Asia (Woodward et al., 2015)

Study Type:

Retrospective

Cohort Study

Continent Characteristic Identified (% or mean if specified)

Asia (2015) [8]  Education: Tertiary Secondary < Primary
Age (mean) 50 48 55
CVD Risk Factors
Systolic Blood
pressure (mean
mm Hg) 123 124 124
Diabetes 43 4.6 4.7
Current Smokers 16 30 42
BMI (mean
kg/m”"2) 22.7 22.9 233
Cholesterol
(mean mg/dL) 88.1 87.2 86.3

DISCUSSION:
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Though a correlation between SES and CVD had been previously identified, a quantified
measure of the disparity in cardiovascular health caused by economic factors was generally
unknown. The key finding of this review is that there is a strong correlation between SES and
CVD, with a large gap in CVD risk factors between lower and higher SES populations. In Bosnia
and Herzegovina, higher disparity in rates of CVD risk factors of HT, smoking, diabetes, and
cholesterol were found, which aligns with the high SES inequality shown in the bimodal
distribution of wealth index in the respondent population. Another factor that was utilized as a
measure of SES was education and occupational status, which showed a strong correlation with
CVD risk factors. The highest educated groups were associated with increased management rate
for CVD risk factors, while having lower BMI, BP/HT, rate of diabetes, and smokers. The lowest
educational groups exhibited the highest rates of CVD risk factors and lower rates of
management in comparison to higher educated groups, which was also found between
occupational classes. This trend could be identified in most analyzed populations with the
exception of South Korea, who illustrated an inverse relationship with higher CVD risk rates
associated with the highest SES group, which could be explained by the age distribution of the
population with the majority of higher SES individuals being much older than the lower and
middle SES groups. Despite this relationship found in South Korea, the low SES population had
the highest mortality rates from CVD compared to the high SES group. Another relationship
found throughout this review was high socio-economic disparity found between genders as males
tended to have higher occupation and educational status compared to females; however, no
explicit trend was found regarding CVD risk disparity between males and females in this review.
The data shows that despite factors such as age and gender, lower SES populations based on
educational attainment and occupational status tended to be disproportionately impacted by
higher rates of CVD risk factors and tended to monitor their cardiovascular health less compared
to higher SES groups. This shows a clear deviation in health related behavior between different
SES populations that manifests itself through worsened cardiovascular health and higher rates of
CVD in less advantaged populations.

The implications of understanding the gap in health and treatment of different SES populations
and their CVD risk can help lower SES communities’ susceptibility towards CVD. With proper
knowledge on the importance and extent of the disparity between higher and lower income
individuals can help make steps towards taking down the economic and educational barriers to
healthcare and treatment that lower SES people face. Though this review is limited in its global
scope of the issue of CVD and only looks at socioeconomic factors such as education,
employment, and income without considering the multitude of economic and global factors that
could impact the cardiovascular health of a population. Furthermore, data utilized for the
purposes of this review may not be reflective of current populations and trends, especially given
the potential confounding variables that could be playing a role in different countries.
Additionally, self-reported data from surveys introduces biases into the responses that may have
skewed the data. This review, however, is still essential towards understanding the detrimental
effect of CVD on lower SES communities. It is advised that further research and initiative is



taken towards helping lower SES communities with their cardiovascular health to eliminate SES
disparities in CVD.

REFERENCES:

I.
2.

What is Cardiovascular Disease. (2024). American Heart Association.

Mensah, G. A., Habtegiorgis Abate, Y., Abbasian, M., Abd-Allah, F., Abdollahi, A.,
Abdollahi, M., Morad Abdulah, D., Abdullahi, A., Abebe, A. M., Abedi, A., Abedi, A.,
Olusola Abiodun, O., Ali, H. A., Abu-Gharbieh, E., Abu-Rmeileh, N. M. E., Aburuz, S.,
Abushouk, A. 1., Abu-Zaid, A., Adane, T. D., ... Roth, G. A. (2023). Global Burden of
Cardiovascular Diseases and Risks, 1990-2022. Journal of the American College of
Cardiology, 82(25), 2350-2473. https://doi.org/10.1016/j.jacc.2023.11.007

Christina Magnussen, Francisco M. Ojeda, Darryl P. Leong, & et al. (2023). Global
Effect of Modifiable Risk Factors on Cardiovascular Disease and Mortality. New England
Journal of Medicine, 389(14), 1273—1285. https://doi.org/10.1056/NEJM0a2206916
Schultz, W. M., Kelli, H. M., Lisko, J. C., Varghese, T., Shen, J., Sandesara, P., Quyyumi,
A. A., Taylor, H. A., Gulati, M., Harold, J. G., Mieres, J. H., Ferdinand, K. C., Mensah,
G. A., & Sperling, L. S. (2018). Socioeconomic status and cardiovascular outcomes:
Challenges and interventions. Circulation, 137(20), 2166-2178.
https://doi.org/10.1161/CIRCULATIONAHA.117.029652

Sells, M. L., Blum, E., Perry, G. S., Eke, P., & Presley-Cantrell, L. (2023). Excess Burden
of Poverty and Hypertension, by Race and Ethnicity, on the Prevalence of Cardiovascular
Disease. Preventing Chronic Disease, 20. https://doi.org/10.5888/PCD20.230065

Arafa, A., Lee, H. H., Eshak, E. S., Shirai, K., Liu, K., Li, J., Anni, N. S., Shim, S. Y.,
Kim, H. C., & Iso, H. (2021). Modifiable Risk Factors for Cardiovascular Disease in
Korea and Japan. In Korean Circulation Journal (Vol. 51, Issue 8, pp. 643—655). Korean
Society of Cardiology. https://doi.org/10.4070/kcj.2021.0121

Jenkins, K. R., & Ofstedal, M. B. (2014). The Association Between Socioeconomic
Status and Cardiovascular Risk Factors Among Middle-Aged and Older Men and
Women. Women and Health, 54(1), 15-34.
https://doi.org/10.1080/03630242.2013.858098

. Woodward, M., Peters, S. A. E., Batty, G. D., Ueshima, H., Woo, J., Giles, G. G., Barzi,

F., Ho, S. C., Huxley, R. R., Arima, H., Fang, X., Dobson, A., Lam, T. H., &
Vathesatogkit, P. (2015). Socioeconomic status in relation to cardiovascular disease and
cause specific mortality: A comparison of Asian and Australasian populations in a pooled
analysis. BMJ Open, 5(3). https://doi.org/10.1136/bmjopen-2014-006408

Damiani, G., Federico, B., Bianchi, C. B. N. A., Ronconi, A., Basso, D., Fiorenza, S., &
Sassi, F. (2011). Socio-economic status and prevention of cardiovascular disease in Italy:
Evidence from a national health survey. In European Journal of Public Health (Vol. 21,
Issue 5, pp. 591-596). https://doi.org/10.1093/eurpub/ckq075



10.

I1.

12.

Jankovi¢, J., Eri¢, M., Stojisavljevié, D., Marinkovi¢, J., & Jankovi¢, S. (2015).
Socio-economic differences in cardiovascular health: Findings from a cross-sectional
study in a middle-income country. PLoS ONE, 10(10).
https://doi.org/10.1371/journal.pone.0141731

He, J., Zhu, Z., Bundy, J. D., Dorans, K. S., Chen, J., & Hamm, L. L. (2021). Trends in
Cardiovascular Risk Factors in US Adults by Race and Ethnicity and Socioeconomic
Status, 1999-2018. JAMA - Journal of the American Medical Association, 326(13),
1286—1298. https://doi.org/10.1001/jama.2021.15187

Sung, J., Song, Y. M., & Hong, K. P. (2020). Relationship between the shift of
socioeconomic status and cardiovascular mortality. European Journal of Preventive
Cardiology, 27(7), 749-757. https://doi.org/10.1177/2047487319856125



