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ABSTRACT: Growing up in disadvantaged neighborhoods is associated with poor adult health indicators, such as elevated 
C-reactive proteins (CRP) and Body Mass Index (BMI). In addition, perceptions of the neighborhood are often related to 
residents’ cardiovascular disease (CVD). Gender and race are also significantly associated with CVD risk. It is necessary to find out 
how these factors affect CVD risk, as finding the extent to which gender and race affect CVD risk increases the correlation between 
poor health indicators and disadvantaged neighborhoods. Previous studies have focused on the immediate environment, such as 
parenting and school environment. However, environmental contexts such as neighborhood disadvantage and neighborhood 
disorder have not often been considered contributing factors for elevating cardiovascular disease risk. To address this issue, 
a nationally representative sample (n=11,371) of the United States was used to examine gender and racial differences in the 
cardiovascular disease risk indicators in young adulthood. This study also analyzes the effects of perceived neighborhood disorder 
and neighborhood disadvantage in earlier life on the risk of heart disease in young adulthood. Findings show that gender differences 
resulted in significantly different CRP levels, and racial differences resulted in significantly different BMI. Interestingly, lower 
perceived neighborhood disorder is significantly related to greater CRP levels and BMI, whereas neighborhood disadvantage was 
not associated with cardiovascular disease risks. With these new findings, it is important to protect the groups that are more likely 
to be affected by CVD risk. By providing extra resources, like screenings and support groups, targeted groups will be less affected 
by this disease. This research aims to bridge the gap in understanding how external social factors and biological predispositions 
affect heart disease risk.      

KEYWORDS: Biomedical and Health Sciences; Neighborhood Disorder; Neighborhood Disadvantage; Cardiovascular 
Disease.

�   Introduction
Research on cardiovascular disease (CVD) predictors has 

focused on exposures to risk factors beyond biological or 
behavioral factors.¹ One potential predictor beyond these tra-
ditional factors is exposure to early adversity. An important 
source of early adversity often involves living in socioeconom-
ically disadvantaged neighborhoods.² Even after accounting 
for family socioeconomic status (SES) and other influential 
factors, growing up in underprivileged neighborhoods remains 
linked to adult obesity, inflammation, and abnormal cortisol 
levels, persisting into adulthood.³ These factors significantly 
contribute to cardiovascular disease, diabetes, and cancer.

Research has recently focused on how other neighbor-
hood characteristics influence stress and health.⁴ Aspects of 
the neighborhood environment that have been increasingly 
studied are perceived neighborhood disorder. Neighborhood 
conditions such as perceived neighborhood disorder and co-
hesion represent important psychosocial contexts affecting 
physical and mental health.⁵ Empirical studies found that 
higher perceived neighborhood disorder has been associated 
with increased physiological dysregulation even after con-
trolling neighborhood SES.⁶ On the contrary, people living in 
cohesive neighborhoods have fewer chronic health conditions,⁷ 
including a reduced risk of cardiovascular disease. 

CRP, BMI, and Cardiovascular Disease:
This section provides an overview of the role of C-reactive 

proteins (CRP) in cardiovascular health. CRP is a protein 

produced by the liver in response to inflammation. Inflamma-
tion protects against injuries such as cuts and infections.⁸ One 
may notice swelling a few days after receiving a paper cut on a 
finger. That is, the body uses inflammation to protect the cut 
from infection. However, inflammation can also harm the body 
instead of healing it. Prolonged inflammation can lead to the 
development of certain diseases. 

Extant research has indicated that there is a positive cor-
relation between the likelihood of developing cardiovascular 
diseases and CRP levels.⁹ Under typical circumstances, the hu-
man body maintains a consistently low concentration of CRP. 
However, an elevated level of these proteins is commonly ob-
served in individuals with compromised health. This signals 
inflammation in the body, and this inflammation can point to 
several different diseases, including heart attacks, strokes, and 
peripheral artery disease.¹⁰ In particular, increased CRP levels 
are linked to inflammatory processes associated with cardio-
vascular disease and mortality. Since cardiovascular diseases 
often result from unnatural inflammation along the arteries 
and major organs, CRP is a good indicator of these diseases. 
Cardiovascular diseases are often caused by a blockage in the 
arteries due to high cholesterol or other substances, but inflam-
mation can also contribute. This inflammatory response often 
leads to blood cells and plaque buildup in the arteries, which 
can cause cardiovascular diseases. Thus, CRP levels can predict 
inflammation and consequently signal various cardiovascular 
diseases.¹¹
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Aside from the CRP, Body Mass Index (BMI) is a strong 
indicator of cardiovascular disease. A prior study analyzed the 
correlation between the risk of cardiovascular diseases and 
obesity levels using Body Mass Index (BMI) thresholds.¹² In 
this study, a BMI of over 30 kg/m2 was labeled overweight. By 
comparing the risk of cardiovascular diseases between over-
weight and non-overweight individuals, the research aimed 
to compare the cardiovascular disease risks between these two 
groups. Those with obesity tend to have more blood volume 
in the arteries and veins throughout their body. Consequently, 
they are more likely to develop stroke volume, which increases 
stroke output. This condition could lead to various cardiovas-
cular diseases, such as heart failure. Other studies have shown 
a similar result. Another study analyzed obesity as an inde-
pendent predictor of cardiovascular diseases.¹³ They found 
that BMI, measured by Metropolitan relative weight (MRW), 
was a significant predictor of cardiovascular disease [r=0.99]. 
Regression coefficients were calculated to ascertain the asso-
ciation between BMI and the risk of CVD after adjusting for 
age and other risk factors, such as cholesterol, cigarette smok-
ing, and cholesterol.

Neighborhood Characteristics and Cardiovascular Disease 
Risks:

Recently, researchers have been exploring the origins of 
cardiovascular health inequalities within a broader context, 
looking into social and economic aspects of residential and 
neighborhood settings.¹⁴ These aspects can be indicated by 
neighborhood disorder and disadvantage. Since the resident’s 
opinions can only determine the social aspect of neigh-
borhoods, neighborhood disorder is a statistical value that 
accurately represents the social side of different residential ar-
eas. Economic aspects can be found more simply, as objective 
statistics show whether the neighborhood’s economic status 
is high or low. Neighborhood disadvantages do so by provid-
ing the socioeconomic status (SES), number of single-parent 
households, and crime rate, all of which can influence the 
economic status of the neighborhood. Studies have primarily 
examined how variations in social structures between neigh-
borhoods affect health outcomes within these communities. 
According to these studies, neighborhoods tend to influence 
the CRP levels of their residents, but depending on the spe-
cifics of those neighborhoods, the indicated factors may differ. 

According to a Psychosomatic Medicine Society study, 
neighborhoods’ SES is inversely correlated with the CRP 
levels of their residents.¹⁵ Compared to previous studies, 
these residents were individuals aged 30-54. However, some 
variables need to be adjusted to isolate the SES of the neigh-
borhoods. Some participants had histories of heavy smoking 
and alcohol consumption, so the researchers needed to adjust 
the data to determine the correlation between SES and CRP 
levels accurately. Additionally, they found additional data that 
further emphasizes the relationship between CRP levels. The 
study mentioned, “Independent of personal income or edu-
cational attainment, midlife adults living in less advantaged 
neighborhoods often exhibit higher levels of circulating proin-
flammatory markers than residents of more affluent areas. 
This association may help explain the increased risk of athero

neighborhoods often exhibit higher levels of circulating proin-
flammatory markers than residents of more affluent areas. 
This association may help explain the increased risk of athero-
sclerotic cardiovascular morbidity and mortality conferred by 
low community-level SES.”¹⁵

Socio-structural Factors and Cardiovascular Disease Risks:
Gender and race are also associated with CRP levels.¹⁶ A 

group of researchers aimed to determine whether gender dif-
ferences correlate with different levels of CRP.¹⁷ To ensure 
that BMI and age did not affect their results, they matched 
men and women of similar ages and BMI and compared their 
respective CRP levels. This study concluded that CRP lev-
els were higher in women than men, with a p-value of less 
than 0.0005, indicating significant results. In another study, 
researchers found that African American subjects tended to 
have higher CRP levels than White subjects, and women 
tended to have higher CRP levels than men of the same race 
among the older population.¹⁸

Similarly to CRP levels, BMI levels may also be affected 
by gender and race. In a study performed only on Japanese 
children, the gender of the patients was studied to determine 
whether there was a correlation between BMI and gender.¹⁹ 
There was a significant association between genders and BMI 
in both age groups studied. In both age groups studied, there 
was a significant association between different genders and 
BMI. For children 9-10, the boys had an r-value of 0.779, 
showing a fairly strong correlation, with a p-value of less than 
0.0001. The girls, however, had a p-value of less than 0.0001 
and an r-value of 0.975, showing a much stronger correlation 
with BMI than the boys. Similar results were demonstrated 
with children aged 12-13: boys, r = 0.786, p < 0.0001; girls, r = 
0.975, p < 0.0001. Since the gender correlations are different 
from male to female, this demonstrates that the gender differ-
ences are significant in BMI.

In addition to gender differences, race may also be asso-
ciated with differences in BMI. For example, a prior study 
divided participants into different ethnic and racial groups and 
measured their BMI.²⁰ The results showed significant differ-
ences in BMI among the different racial groups. A different 
study, which focused on the difference in BMI between White 
subjects and Black subjects, also showed that race acts as a pre-
dictor of BMI.²¹ The study showed that Black subjects tended 
to have a higher BMI, regardless of whether they were female 
or male. “59% of Black females were obese (class I or greater) 
compared with 36% of White females, 40% of Black males, 
and 39% of White males”.²¹

Gaps in the Literature:
In longitudinal follow-up samples, few studies have exam-

ined the association between neighborhood environment and 
cardiovascular disease risk factors, such as CRP and BMI. A 
previous study discovered that neighborhood measures like 
deprivation, problems, safety, and disorder correlated with 
CRP levels in a cross-sectional analysis.²² However, after 
adjusting for race, the significance of these neighborhood as-
sociations diminished. There was an indication of a positive 
relationship between neighborhood SES and CRP, specifically 
for Whites, whereas this association was not observed 
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among African Americans.²³ These studies have focused only 
on neighborhood structural disadvantages. Given recent find-
ings related to neighborhood characteristics such as perceived 
neighborhood disorders and cardiovascular disease risk, exam-
ining neighborhood disadvantage in earlier life and current 
neighborhood disorder would provide a clearer picture of the 
environmental attributes of CVD risk.

Hypothesis:
Based on the previous study, I have formulated the following 

hypotheses and research questions. 
First, I will examine gender differences in CRP and BMI. 

Based on the literature, I expect that women would have higher 
levels of CRP, whereas men would have higher levels of BMI.

Second, I expect to find racial differences in CRP and BMI. 
African Americans would report higher CRP and BMI com-
pared to Whites.

In addition, I hope to answer the following two research 
questions. 

Is neighborhood disadvantage during adolescence associat-
ed with CRP and BMI? 

In adulthood, is neighborhood disorder associated with 
CRP and BMI?
�   Methods 
The Add Health study comprises around 15,000 young 

adults representing the nation and investigates the impact of 
health behaviors from adolescence through young adulthood. 
University of North Carolina-Chapel Hill's IRB reviewed and 
approved the study, with written consent obtained for all data 
collection phases. Participants have been tracked from grades 
7 through 12 in 1995 until early adulthood in 2008–09 across 
four data collection waves. Among the participants, 1,159 
lacked CRP data. The final analysis focused on White and 
Black participants using post-stratification sample weights, 
resulting in an analytic sample of 11,371.

Among the five waves of Add Health, this study focused on 
the first and fourth waves since those two waves contain data 
regarding neighborhood disadvantages and CRP concentra-
tions. Wave 1 was collected in 1994-1995, and Wave 4 was 
collected in 2008. The only variables from Wave I used in the 
present analyses are the subjects' race/ethnicity, gender, and 
parental education. Wave IV was collected when respondents 
were almost 24-32 years old (14 years after Wave I). Of the el-
igible respondents from Wave I, 93% were re-located, and 80% 
were re-interviewed, resulting in 15,701 in-home interviews. 
Wave IV blood samples were obtained at the end of each in-
terview. The fourth wave included questions about their health 
outcomes, such as CRP and BMI, among individuals transi-
tioning from adolescence to young adulthood.

Neighborhood disadvantage. Based on the variable Add 
Health needed to create a data table, specific methods of Add 
Health are used as measurements for these different variables. 
One of these was “neighborhood disadvantage”. The research-
ers standardized and added multiple factors of neighborhoods 
from the 1990 U.S. Census. These factors included the pro-
portion of female-led households with children under the 
age of 18, the proportion of African Americans, the propor-
tion of nonelderly residents with below-average incomes, the 

proportion of households receiving public assistance, and the 
unemployment rate. 

The census-tract level indicators comprised household in-
come below the federal poverty line, households receiving 
public assistance, civilian unemployment rate, the percentage 
of individuals aged 25 or older without a high school diploma 
or equivalency, and the proportion of female-headed house-
holds.²⁴ The index of neighborhood disadvantage divides each 
of the four percentages by ten, adds poor and mother-only 
households, subtracts home ownership and college-educat-
ed residences, and divides by four. Thus, a unit increase in 
the scale is equivalent to a rise of ten percent in each of the 
components: the prevalence of poor households, mother-only 
households or non-owner-occupied units, and adults without 
a college degree. 

Neighborhood Disorder. Perceived neighborhood disorder was 
assessed by adolescent respondents, indicating to what extent 
they agree with statements like: “Use recreation centers in 
the neighborhood,” “Happy to live in the neighborhood,” and 
“People in this neighborhood look out for each other.” Items 
were reverse coded and summed so that higher scores indicate 
higher scores indicating higher levels of perceived neighbor-
hood disorder. The items have been found to have moderate 
reliability (Cronbach's alpha = 0.60).

CRP. In-depth Add Health hs-CRP assay and disorder 
control documentation is available online.²⁵ In a cross-valida-
tion study, values from dried blood spots and paired plasma 
samples were highly correlated (r=.98). Consistent with pre-
vious studies, I used a continuous, log-transformed variable of 
hs-CRP that included the full range of values. In follow-up 
sensitivity analyses, the first author tested all models using a 
log-transformed continuous hs-CRP< 10 mg/L as the out-
come variable. 

BMI. Weight is measured as a continuous variable, ranging 
from low to high levels. The degree of overweight is indicated 
by BMI, the ratio of weight to height squared ([kg/cm²] ×10⁴). 
BMI at Wave 4 is based on weight and height measurements 
obtained by trained interviewers. 
�   Data Analysis 
All statistical analyses were performed using Statistical 

Package for Social Sciences software (SPSS), version 26. Be-
fore the main analysis, descriptive analyses were conducted to 
describe the demographic characteristics. Second, an indepen-
dent t-test examined gender and racial differences in CRP 
and BMI (Hypothesis 1-2). Third, the author used a linear 
regression model to investigate the effect of neighborhood 
disadvantage and neighborhood disorder on cardiovascu-
lar disease risk factors such as CRP and BMI in adulthood 
(Hypothesis 3-4). Age, gender, and race are included as co-
variates. Before the regression analysis, a correlation matrix of 
all variables was calculated to assess multilinearity. To check 
multicollinearity, I examined VIF values and eigenvalues. The 
range of VIF was from 1 to 4. In addition, the condition index, 
calculated from the eigenvalues of the correlation matrix, was 
less than 10, indicating low multicollinearity. Each hypothesis 
was tested using a two-tailed analysis at the α=.05 level of sta-
tistical significance.  
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�   Results 

Table 1 reports the descriptive statistics of variables used in 
the regression analysis, shown in Table 2. For both Tables 1 & 
2, CRP stands for C-reactive protein, BMI stands for Body 
Mass Index, and AA stands for African American. Addition-
ally, Disadvantage indicates neighborhood disadvantage. The 
variables Age, Sex, White, and AA can be found in Wave 1 of 
Add Health. The variables CRP, BMI, Neighborhood_Dis-
order, and Disadvantage can be found in Wave 4. This table 
shows that 46% of the participants were female, and 66% of 
the participants identified as White.

Results from the independent samples t-tests indicated that 
gender was significantly associated with the levels of CRP 
(Table 2) (t[6503] = 10.458, p < 0.001), indicating that young 
female participants had higher CRP compared to male partic-
ipants. The t-tests of BMI, on the other hand, did not show 
a significant difference between the CRP levels of men and 
women (Table 2) (t[6503] = 0.742, p = 0.458.)

The table below shows that race was significantly associated 
with BMI (Table 2). The t-tests indicate that African Amer-
ican participants reported significantly higher levels of BMI 
than White participants (t[6485] = 3.959, p<0.001). The par-
ticipants’ race, however, did not show a significant difference in 
CRP levels (t[6485] = 1.643, p = 0.101).

Table 2 reports the regression results showing the associ-
ation between neighborhood disorder and cardiovascular 
disease risks. The symbol 𝛽 stands for the standardized model 
parameter(s), and B stands for the unstandardized regression 
coefficient. Cardiovascular disease risks are measured by two 
proxies: CRP and BMI. The intercept for each CRP and BMI 
are 5.524 and 30.628, respectively. This table indicates that 
neighborhood disorder is linked to an increased risk of car-
diovascular disease, whereas neighborhood disadvantage does 
not show a significant association with cardiovascular disease 
risk. *, **, and *** represent significance levels of 0.10, 0.05, and 
0.01, respectively. Additionally, besides White & AA, no other 
variables represented a different race in the data.

Multiple Hierarchical linear regression was conducted 
to evaluate the extent to which neighborhood disorder and 

neighborhood disadvantage predict the CRP levels of the par-
ticipants. Multiple Hierarchical linear regression is extremely 
useful in data sets with multiple predictors for multiple out-
comes. Separated into multiple steps, the regression model can 
block predictors, eliminating control variables and analyzing 
the correlation between the chosen predictor and the chosen 
outcome. The overall model was significant (p<.001). 

After controlling for age, gender, and race, the association 
between neighborhood disorder and CRP was significant (See 
Table 2, 𝛽=.013, p<.001). That is, when participants reported 
higher neighborhood disorder, their CRP levels were higher. 
On the other hand, the neighborhood disadvantage was not 
significant (𝛽=-.15, ns). 

About BMI, the association between neighborhood disorder 
and BMI seemed to be significant (Table 2, 𝛽=.008, p<.001). 
The higher the perceived neighborhood disorder, the higher 
their BMI scores were. However, the neighborhood disadvan-
tage was insignificant (𝛽=-.063, ns).
�   Discussion
In the present study, we examined whether peoples’ per-

ceptions of disorder of neighborhood and neighborhood 
disadvantage in earlier years were related to cardiovascular 
disease risk indicators. As expected, people perceiving their 
neighborhoods as having lower levels of disorder exhibited sig-
nificantly greater CRP and BMI. Neighborhood disadvantage 
was not significantly associated with cardiovascular disease 
risks. These findings were observed among a representative 
U. S. sample, even after adjusting for race/ethnicity, age, and 
gender. 

Similar to the previous literature, gender differences are 
associated with CRP levels and BMI. According to the litera-
ture, women tend to have higher CRP levels than men.¹⁷ Since 
higher CRP levels are commonly associated with cardiovas-
cular diseases, as both this study and other pieces of literature 
show,³ genders can be associated with cardiovascular disease as 
well as CRP levels. Given this finding, targeted interventions 
such as screening young women more often than men could 
help them prevent developing CVD. In this way, women who 
are more likely to have higher levels of CRP can get more ac-
cess to screening that could potentially prevent cardiovascular 
diseases.

Consistent with the literature, racial differences are associ-
ated with BMI.²⁰ Since BMI also correlates with the risk of 
cardiovascular diseases, race could be a possible predictor of 
cardiovascular diseases. Higher BMI is often correlated with 
higher levels of inflammation, resulting in elevated CRP levels. 
Studies have shown that some lifestyle factors (i.e., food con-
sumption), genetic predisposition, and socioeconomic status 
can contribute to differences.¹⁷ Future studies could factor this 
into account when examining racial differences. This differen-
tial CRP and BMI levels may lead to racial disparity in health 
outcomes. 

Interestingly, there was no evidence of a significant effect 
of adolescent neighborhood disadvantage on CRP and BMI. 
While other studies have shown consistent findings, the results 
from the Add Health study did not show this effect. Since 
participants may have moved out of these neighborhoods or 

Table 1: Presents the mean, standard deviation, and beta values for the 
participants’ scores. Respondents included 2,317 females and 2,724 males. 
Regarding race, most participants (N=4,280, 66%) were White. The race 
category was recorded into two categories (1=White, 2=African American) 
to test racial differences.

Table 2: Regression Analysis Between Neighborhood Disorder and 
Cardiovascular Disease Risks.
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had gotten used to living in them for so long, their perspectives 
on how the neighborhood disadvantages affected them may be 
less extreme than they are. Many of the issues in disadvantaged 
neighborhoods may not seem as volatile to the residents as 
those in more situated neighborhoods. Future studies should 
examine the participants’ perspectives regarding their level of 
comfort and adjustment to see if these findings hold. 

Many different factors could explain neighborhood disor-
der’s influence on CRP and BMI. Due to the various lifestyles 
and social groups in neighborhoods, the way the residents in-
teract socially is a possible reason why residents of the same 
neighborhood have different CRP levels and BMI. Less social 
interaction may cause higher CRP levels and BMI, so creat-
ing an environment where the residents often interact with 
each other could develop healthier lifestyles and more positive 
mindsets.
�   Limitation
The study limitation includes attrition, with only 74% of 

participants participating in wave 4 interviews. In addition, 
CRP and BMI were only measured in adulthood, so their 
previous levels could not be controlled, and causal inferences 
could not be made. In the present study, perceptions of neigh-
borhood disadvantage were not significantly related to CRP 
or BMI. Future tests of these questions should use a broader 
range of neighborhood characteristics that may relate more di-
rectly to measures of physical health.  
�   Conclusion
These findings suggest that neighborhood disorder’s strength 

is significantly associated with CVD risk factors. Initiatives 
that foster trust and mutual support within neighborhoods 
could potentially encourage greater community participation 
in physical activities and healthy lifestyles. Achieving these 
goals could involve interventions targeting neighborhoods 
with low social disorder. For instance, creating open spaces 
for teenagers to play and facilitating spaces for people of all 
ages to exercise and interact could be instrumental. In addition 
to the strength of neighborhood disorders, gender, and racial 
differences have been found to be associated with CVD risk 
factors. To combat this, extra screenings and resources should 
go toward more vulnerable groups, balancing out their likeli-
hood of developing cardiovascular diseases. These endeavors 
underscore the significance of enhancing neighborhood social 
resources, emphasizing their pivotal role in bolstering commu-
nity well-being and delivering enduring benefits to residents.
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