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Abstract
In 2012, there were more than 17.3 million cardiac related deaths worldwide. Cardiovascular diseases were the main cause of death in almost all Organization for 
Economic Co-operation and Development (OECD) countries and accounted for 35% of all deaths in 2009. Such research outcomes have assisted researchers in 
determining that additional emphasis should be placed on not only the examination of potential risk factors which may be associated with children’s health outcomes, 
but also if health disparities may play a role in the quality of a child’s health status and lifestyle. Cardiovascular disease (CVD) is now being studied as a health 
condition which not only significantly affects American children’s groups, but this health outcome is now at the forefront of many public health research initiatives, 
which are investigating a possible link between CVD and other negative health outcomes which may be associated with high disease and mortality rates in children. 
In addition to examining the relationship between CVD and negative health outcomes among youth, research efforts are also in place to examine possible risk factors 
relative to one’s genetic makeup, environmental influences, and behavioral patterns, which may be associated with CVD outcomes in children.
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Introduction
In 2012, there were more than 17.3 million cardiac related deaths 

in worldwide [1]. CVD’s were the main cause of death in almost all 
Organization for Economic Co-operation and Development (OECD) 
countries and accounted for 35% of all deaths in 2009 [2]. Sudden 
cardiac arrest (SCA) is a leading cause of death among adults over the 
age of 40 nearly worldwide. More than 350,000 Americans die annually 
of Sudden Cardiac Death (SCD), which attributes to about 680 persons 
every day of the year. One-half of the victims of SCD worldwide, are 
under the age of 65 [3]. The number of people who die each year from 
SCD around the world is roughly equivalent to the number who die 
from Alzheimers disease, assault with firearms, breast cancer, cervical 
cancer, colorectal cancer, diabetes, HIV, house fires, motor vehicle 
accidents, prostate cancer, and suicides combined [3]. Efforts are now 
underway to determine if there is a significant association between 
CVD prevalence and SCD outcomes.

The pathology of CVD begins early in life and progresses slowly. 
Evidence of atherosclerosis lesions identified in autopsy studies of 
young children, suggest an extended latent period prior to a diagnosis 
or cardiovascular event [4]. However, in 2016 CVD ranked number five 
for ages 1 - 4, number six for ages 5 – 14, and number 5 for ages 15 
– 24 in the United States (CDC, 2018). An analysis of CVD trends in 
the United States, suggested that CVD will affect more than 45% of the 
population by 2035 [5].

Research continues to investigate preventative and treatment 
measures for CVD. Studies identified several CVD risk factors, 
including, but not limited to, obesity and sedentary behavior [6-8]. 
Given the pathology of CVD, it is imperative to identify and promote 
behaviors to decrease and eliminate risk factors in young children [8,9].

Purpose 
The purpose of this study was to examine specific identifiable risk 

factors which may be significantly associated with CVD outcomes 

in American children (N= 422,599) (Kids´ Inpatient Database 
(KID), Healthcare Cost and Utilization Project (HCUP), Agency for 
Healthcare Research and Quality (AHRQ, 2017). The sample group for 
this research study included American boys (n= 198,960) and girls (n= 
223,639 girls) between the ages of 4 and 12 years old. Based on the 2017 
American Community Survey Single-Year Estimates, provided by the 
United States Census Bureau [10], it was determined that the sample 
adequately represented the population of American children from 
each socioeconomic level. Based on the approach applied to examine 
the target population of children stemming from various economic 
backgrounds, the researchers remained optimistic that the outcome 
of this research study could be applicable to regional and community 
initiatives which may target programs to reduce disease prevalence 
rates in children’s groups, but more specifically CVD outcomes.

There is currently a very limited amount of research which 
examines potential identifiable risk factors which may directly attribute 
to CVD outcomes in children. The study will address both genetic and 
environmental factors which may have a potential influence on a child’s 
health behavior and health choices. 

Method
A random sample (N= 422,599) of American boys (n= 198,960) 

and girls (n= 223,639 girls) between the ages of 4 and 12 years, was 
analyzed for this research study. A chi square test for association was 
applied to determine if the factors of Healthcare Quality, Household 
Income, Race, and Gender may be associated with CVD prevalence 
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in American children. (a= .05). In addition to the application of the 
chi square test for association analysis, a Cramer’s V statistical analysis 
was also conducted to examine the strength of association between 
cardiovascular disease prevalence and the four identifiable risk factors. 
The HCUP data examined in this research study provided to the 
United States Department of Health and Human Services, Agency for 
Healthcare Research & Quality, from American hospitals which are 
located in 46 U.S. states [11].

Results
The results from this research study revealed that there were 

statistically significant associations between CVD and Healthcare 
Quality (X2= 14,238, p < .01), CVD and Household Income (X2= 
223,121, p < .01), CVD and Race (X2= 5435.8, p < .01), and CVD and 
Gender (X2= 301,235, p < .01) in American children analyzed during the 
study (Table 1). These significant associations between CVD outcomes 
and the four identifiable risk factors in this study provide an indicator 
that factors Healthcare Quality, Household Income, Race, and Gender, 
are not independent of CVD outcomes in American children between 
the ages of 4 to 12 years. 

In addition to significant chi square analysis results, additional 
analyses results revealed evidence of very strong significant associations 
between CVD outcomes and the factors of Healthcare Quality, 
Household Income, Race, and Gender (Table 2). The international 
standards for the Cramer’s V strength of association analysis are 
provided (Table 3). Cramers V is referred to as a nominal measure 
of correlation and measured the data in this study for both levels and 
strength of association [12].

Discussion
Based on the results of this study, the researchers have concluded 

that factors of one’s healthcare quality, socio-economic status, gender, 
and ethnic background, show strong correlations with CVD outcomes. 
Perhaps more extensive research on children’s health related disparities 
may assist health professionals, communities, politicians, and other key 

stakeholders in developing strategies which may be applied to reduce 
both health disparities and disease prevalence for American youth.

In order to reduce or eliminate behaviors that contribute to heart 
disease in children, preventive measures will need to be implemented 
to ensure quality health outcomes in children. Parents or guardians 
can foster healthy growth and development in their children through 
nutritious eating habits [13-16]. As a result, eating healthy will provide 
children with the nutrients and calories needed for growth and 
development thereby decreasing fat intake and reducing the possibility 
of atherosclerosis and other gateway factors which may be associated 
with heart disease [16,17]. Parents or guardians can also promote and 
encourage a healthy lifestyle with children through daily exercise [13]. 
Daily exercise consisting of about 60 minutes of moderate to vigorous 
physical activity, can assist in the prevention of heart disease in children 
[15] and to further support the prevention of heart disease in children 
at a young age, parents or guardians can model good sleeping habits to 
children [16].

While parents or guardians play a significant role in helping 
children in the prevention of heart disease, it must be mentioned 
that healthcare providers may also contribute largely to assisting in 
the prevention of heart disease in children [18]. It is recommended 
that healthcare providers evaluate the physical activities and inactive 
behaviors of children at every child-wellness visit [13,18]. Although 
at this present time, a valid and reliable instrument is not available to 
healthcare workers, healthcare workers can still monitor a child’s health 
status and well-being by asking a parent or guardian questions and 
performing regular health screenings in order to remain well-informed 
of any major changes in health outcomes for children [17,18].

In addition, it is recommended that more educational and 
community-based programs be implemented to reach parents, 
guardians, community officials, and children outside of traditional 
healthcare environments to advocate for prevention of childhood heart 
diseases [19]. Educational and community-based programs can be 
employed in such settings as schools, community centers, and churches. 
The goal of the educational and community-based programs is to operate 
under nontraditional healthcare settings that will foster and promote 
frequent informal communications and knowledge sharing within 
schools and communities through social interactions on the prevention 
of heart diseases in children [19]. Although the programs will be an 
excellent source in providing information to parents, guardians, and 
children, it is important that information provided is communicated 
on the level of a child’s understanding in hopes of encouraging and 
inspiring children to consciously adopt positive behavioral changes for 
their health [20-22].
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Chi Square Test for 
Association CVD Sig.

Healthcare Quality X2=14,238 **
Household Income X2=223,121 **

Race X2=5435.8 **
Gender X2=301,235 **

* = Statistical Significance p < 0.05
** = Statistical Significance p < 0.01   
NS = Not Statistically Significant

Table 1. Chi Square Test for Association: CVD (a = 0.05)

Cramer's V Analysis CVD
Healthcare Quality 0.959
Household Income 0.675

Race 0.956
Gender 0.955

Table 2. Cramer’s V Analysis for Strength of Association

Levels of Association Strength of of Association
< 0.10 Weak

0.11 to 0.30 Moderate
0.31 to 0.35 Strong 

> 0.35 Very Strong

Table 3. Standard for Cramer’s V Coefficients
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