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Abstract Residing in lower socioeconomic status (SES)

neighborhoods is associated with increased risk of morbidity

and mortality. Few studies have examined this association

for cardiovascular disease (CVD) outcomes in a treated

population in New York City (NYC). The purpose of this

study was to determine the relationship between neighbor-

hood level poverty and 1-year clinical outcomes (rehospi-

talization and/or death) among hospitalized patients with

CVD. Data on rehospitalization and/or death at 1-year were

collected from consecutive patients admitted at a university

medical center in NYC from November 2009 to September

2010. NYC residents totaled 2,198. U.S. Census 2000 zip

code data was used to quantify neighborhood SES into

quintiles of poverty (Q1 = lowest poverty to Q5 = highest

poverty). Univariate analyses were used to determine asso-

ciations between neighborhood poverty and baseline char-

acteristics and comorbidities. A logistic regression analysis

was used to calculate odds ratios for the association between

quintiles of poverty and rehospitalization/death at 1 year.

Fifty-five percent of participants experienced adverse out-

comes. Participants in Q5 (9 %) were more likely to be

female [odds ratio (OR) = 0.49, 95 % confidence interval

(CI) 0.33–0.73], younger (OR = 0.50, 95 % CI 0.34–0.74),

of minority race/ethnicity (OR = 18.24, 95 % CI 11.12–

29.23), and have no health insurance (OR = 4.79, 95 % CI

2.92–7.50). Living in Q5 was significantly associated with

increased comorbidities, including diabetes mellitus and

hypertension, but was not a significant predictor of rehos-

pitalization/death at 1 year. Among patients hospitalized

with CVD, higher poverty neighborhood residence was

significantly associated with a greater prevalence of

comorbidities, but not of rehospitalization and/or death.

Affordable, accessible resources targeted at reducing the risk

of developing CVD and these comorbidities should be

available in these communities.
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Introduction

Although overall deaths due to cardiovascular disease

(CVD) have continuously decreased throughout the years,

it is still the number one killer in the United States [1]. The

association between neighborhood socioeconomic status

(SES) and health outcomes is increasingly being assessed

in order to determine what in the surrounding environment

affects health, including CVD-related health status, beyond

that of individual factors and the characteristics of those

who may be affected disproportionately.

Research indicates that residing in neighborhoods of

lower SES increases the risk of morbidity and mortality

[2–14]. Studies have examined links between area-level

deprivation or wealth with the incidence and prevalence of

poor health outcomes such as low birth weight [15], asthma

[16], physical activity [17], depression and mental health

[6], stroke [4, 5], heart disease [3, 18], and increased

mortality [3, 13, 18]. Others have looked at the availability

and access to food and medical facilities, finding that

deprived areas often have less access to both [16, 19–21].

The relationship between residing in a disadvantaged

neighborhood and having an increased risk of adverse

outcomes has also been observed in cardiac outcomes.

C. Villanueva � B. Aggarwal (&)

Columbia University Medical Center/New York-Presbyterian

Hospital, 51 Audubon Avenue, Suite 501, New York, NY 10032,

USA

e-mail: baf2108@columbia.edu

123

J Community Health (2013) 38:690–697

DOI 10.1007/s10900-013-9666-0



Examining the influence of socioeconomic factors in the

community may provide a unique means of reducing the

burden of CVD deaths. Many studies have found dispari-

ties in cardiac incidence, prevalence, and mortality when

analyzed by area level SES in the United States and else-

where [2–5, 7, 12]. For the most part, research indicates

that the association still holds true after controlling for

individual SES [3, 7, 8, 12]. Others have suggested that risk

factors for heart disease such as smoking, obesity, and high

cholesterol, may be mediators in the correlation [7].

Although results have been slightly inconsistent, most

studies have found that the association between neighbor-

hood disadvantage and poor cardiac outcomes is still visible

even after controlling for these variables [2, 5, 6, 8, 12, 22].

A longitudinal study examining the incidence of stroke

after having suffered a myocardial infarction based in

Israel found an increased risk of stroke amongst those

living in an area of lower SES [5]. Gerber et al. [1, 5]

suggest that possible mechanisms for the increased risk

among disadvantaged neighborhoods may be due to stress

caused by the social norms of that community or poor

quality of care, and not just the behavioral and disease risk

factors commonly associated with strokes, e.g. smoking,

diabetes, and hypertension. A nationwide study in France

found similar results when examining the incidence of

coronary heart disease (CHD) and area level deprivation.

There was an inverse correlation between neighborhood

SES and CHD incidence. In this case, after controlling for

individual factors, the investigators did find that the classic

risk factors mediated the link but only partly [7]. Silhol

et al. [7] however stated the potential for a stronger rela-

tionship existed if analyzed at a smaller geographical level.

Little research has looked at how neighborhood SES

specifically affects post discharge outcomes in a recently

hospitalized cardiac population in NYC. The purpose of this

study was to examine the relationship between neighbor-

hood SES and the 1-year clinical outcomes (rehospitaliza-

tion and/or death) of patients treated for CVD at a major

NYC university hospital.

Methods

Study Population

The present substudy uses data from the National Heart,

Lung, and Blood Institute-funded Cardiac Caregiver Inves-

tigation To Evaluate Outcomes (FIT-O) study [23, 24].

Participants enrolled in FIT-O were consecutive patients

admitted to the cardiac units of a major university medical

center in NYC from November 2009 to September 2010.

This prospective cohort study sought to examine the asso-

ciation between having a caregiver and the clinical outcomes

of those who were hospitalized with cardiovascular disease.

Although caregiver status was not a variable examined in the

current analysis, the definition used for a caregiver in the

parent study was a person, paid or non-paid, who assists the

patient with medical and/or preventive care [23]. The

methods from this parent study have previously been

described elsewhere [23, 24].

Briefly, eligible participants were identified daily by the

hospital’s admission log. Patients were excluded from

participating if they were unable to read or understand

English or Spanish, if their permanent residence was in a

nursing facility, or if they declined participation. Surveys

regarding caregiver status were systematically distributed

to eligible participants of the cardiovascular service line by

trained research staff. Electronic chart review for key

baseline variables and comorbidities was also conducted.

Rehospitalization and/or death at 1-year post-hospitaliza-

tion were assessed through electronic medical records and

were supplemented by a follow-up survey. The follow-up

survey was completed through a telephone or mail inter-

view administered approximately 1 year from the initial

hospitalization. The FIT-O study was approved by the

Institutional Review Board of Columbia University Medi-

cal Center (CUMC) and all participants gave informed

consent [23].

For the current substudy, the sample was limited to those

who lived in NYC (n = 2,198). Zip codes were selected as

proxies for neighborhoods. The participants’ zip code of

residence obtained at baseline was used to determine resi-

dency in NYC and to subsequently assign the SES of their

neighborhood. Twenty participants could not be assigned a

neighborhood because they did not report an address or their

zip code reflected a post office box. Zip code tabulation area

(ZCTA) data from the 2000 US Census was used to quantify

the neighborhood SES into quintiles. Zip code tabulation

areas are geographic approximations of United States Postal

Service zip codes used by the decennial census in order to

provide better estimations of land areas [25]. Census tracts,

a smaller subdivision initially created to represent a more

homogenous population [26], are often used to assess the

influence of neighborhood SES on various health outcomes.

Studies measuring this association in NYC have often used

zip codes to represent neighborhoods [19, 27–29].

From the Census 2000 Summary File 3, the measure

‘‘Percentage of Individuals Living Below the Federal

Poverty Level’’ was selected to define each neighborhood’s

SES. Previous research has found that the use of single

variable measures such as poverty levels yielded similar

results to more complex composite scores [2, 30, 31].

Kreiger et al. [30] suggest poverty may be the ideal indi-

cator to use because it produces similar results to other

multivariable indices. Poverty status was categorized into

the following quintiles in ascending order from least to
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most poverty in the neighborhood:\10 % (Q1), 10–19.9 %

(Q2), 20–29.9 % (Q3), 30–39.9 % (Q4),[40 % (Q5). The

cut points were chosen based upon the US Census Bureau

definitions of poverty areas [32]. When 20 % or more of

the population is living below the poverty line it is con-

sidered a poverty area. When rates are as high as 40 % or

more, it is then deemed an extreme poverty area [32].

Study Measures

The main outcome variables measured were death and/or

rehospitalization at 30 days and 1-year post-hospitalization.

As previously described, hospitalizations and death were

ascertained by electronic medical records and were supple-

mented by the 1 year follow-up survey. Demographic factors

including sex, race/ethnicity (White, Hispanic, non-Hispanic

Black, other), age, and insurance status (yes or no) were

among the individual covariates assessed. Cardiovascular

risk factors and comorbidities were also obtained at baseline.

Participants’ smoking status was reported as yes or no to

being a current/recent smoker within the previous year. Body

mass index was classified as underweight (B18.5 kg/m [2])

or overweight/obese (C25 kg/m [2]), each analyzed sepa-

rately. Current or prior history of hypertension or dyslipi-

demia was identified via medical chart.

The history and prevalence of other medical conditions

were determined using the International Classification of

Disease, 9th Revision (ICD-9), billing codes, via electronic

medical chart review. These include prior or current dia-

betes mellitus, renal disease, heart failure, peripheral vas-

cular disease, stroke, and chronic obstructive pulmonary

disease. The Ghali co-morbidity index, a measure of dis-

ease burden, was also computed for each participant [33].

Scores range from 0–11, with higher scores indicating

greater comorbidities, which have been correlated with

greater risk for adverse outcomes. Scores were dichoto-

mized as B1 versus [1 due to research indicating signifi-

cant disease burden observed with scores [1 [24].

Statistical Analysis

Descriptive statistics were performed to describe the par-

ticipant population at baseline. Participant characteristics

were also stratified by neighborhood SES quintiles. Uni-

variate analysis was used to determine any associations

between neighborhood poverty levels and baseline char-

acteristics and comorbidities and to assess candidate vari-

ables for multivariate analyses. Logistic regression analysis

was performed in order to calculate the odds ratios for the

association between poverty level and rehospitalization

and/or death at 30 days and 1 year. Statistical significance

was set at p \ 0.05. All statistical analyses were performed

using SAS software, version 9.2 (SAS Institute, Cary, NC).

Results

Baseline characteristics for the participants are detailed in

Table 1. A majority of the population (58 %) was male,

41 % were white, and the mean age was 65 (SD = 14) at

the time of hospitalization. Most participants were over-

weight or obese (75 %), had a history of, or current

hypertension (71 %), and had prior cardiovascular disease

(81 %). Nearly a quarter of participants reported no health

insurance.

The distribution of the study population across neigh-

borhood poverty quintiles was as follows: 11 % lived in Q1

(wealthiest), 23 % in Q2, 30 % were in Q3, 27 % lived in

Q4, and 9 % resided in Q5 (most poverty). For ease of

representation and interpretation, tables and analyses dis-

play the two extreme quintiles (Q1 and Q5) and the middle

one (Q3). Table 2 describes participant demographics,

comorbidities, and selected factors by neighborhood pov-

erty status. In general, a higher poverty status was signif-

icantly associated with being minority, not married, and not

having insurance. Living in Q5 as compared to Q3 was

significantly associated with prior or current hypertension

Table 1 Baseline characteristics of participants (N = 2,198)

Characteristic N (%)

Age

Mean ± SD 65 ± 14

Age C 65 1,130 (51)

Race/Ethnic group

White 842 (41)

Black 398 (18)

Hispanic 725 (33)

Other 86 (4)

Unknown 147 (7)

Gender

Male 1,273 (58)

Marital status

Married/life partner 806 (37)

Single 846 (38)

Divorced 81 (4)

Widow 176 (8)

Unknown 289 (13)

Health insurance

Yes 1,684 (77)

Health insurance typea

Commercial 1,090 (50)

Medicare 913 (42)

Medicaid 551 (25)

Self-pay 1,131 (51)

Unknown 128 (6)

a May have more than one insurance type
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and prior peripheral vascular disease but the association

was not seen between Q3 and Q1. Table 2 also shows that

female gender and being a Medicaid recipient was associ-

ated with residence in Q3 versus Q1, but there was no

significant association between Q5 and Q3 for these vari-

ables. A similar trend was seen in the prevalence of diabetes

mellitus, where the association was significant between

quintiles three and one but it was not observed between

quintiles five and three.

Univariate associations were assessed between partici-

pant characteristics and the most and least deprived neigh-

borhoods, Q5 and Q1 (Table 3). Living in Q5 compared to

Q1 was significantly associated with being younger (odds

ratio [OR] 0.50, 95 % Confidence interval [CI] 0.34–0.74),

being female (OR 0.49, 95 % CI 0.33–0.73), and being of a

minority race or ethnicity (OR 18.24, 95 % CI 11.12–29.93).

Among the comorbidities examined, hypertension, diabetes

and previous or current renal disease were significantly

associated with residing in neighborhoods with the highest

poverty, (OR 1.94, 95 % CI 1.27–2.98), (OR 2.13, 95 % CI

1.42–3.20), and (OR 1.77, 95 % CI 1.09–2.90), respectively.

The odds of prior CVD were significantly associated with

living in the wealthiest zip codes, Q1 (OR 0.50, 95 % CI

0.30–0.84). Abnormal body weight and having a Ghali

Comorbidity Index[1 were not significantly associated with

living in either Q1 or Q5.

Fifty-five percent of all participants experienced adverse

outcomes (rehospitalization and/or death) within 1 year

post initial hospitalization. Table 4 shows the association

between poverty status and rehospitalization/death at

Table 2 Participant demographics, comorbidities, and other factors by poverty status

Characteristic Q1 Q3 p value (Q3 vs. 1) Q5 p value (Q5 vs. 3)

n (%) n (%) n (%)

Age C 65 years 144 (58) 335 (52) .11 80 (41) .01

Male 171 (69) 357 (56) <.001 102 (52) .43

Minority race/Ethnicitya 42 (18) 370 (62) \.001 140 (80) \.001

Not married/No life partnerb 89 (40) 340 (61) \.001 122 (72) .01

No health insurance 27 (10) 147 (23) \.001 72 (37) \.001

Medicaid recipient 7 (3) 184 (29) \.001 67 (34) .13

Taking C 9 medicationsc,d 136 (55) 316 (50) .19 93 (49) .82

Current smoker 17 (7) 55 (9) .40 24 (12) .12

Hypertension (History) 160 (64) 455 (71) .07 152 (78) .049

Dyslipidemia (History) 134 (54) 354 (55) .78 121 (62) .08

Overweight/Obese (Body mass index [ 25 kg/m2)e 59 (72) 105 (75) .62 28 (80) .54

Underweight (Body mass index B 18.5 kg/m2)e 1 (1) 0 (0) .19 1 (3) .045

Diabetes mellitus 61 (24) 246 (38) \.001 80 (41) .46

Prior cardiovascular disease 219 (88) 515 (80) .004 154 (79) .73

Prior/Current myocardial infarction 61 (25) 200 (31) .06 57 (29) .62

Prior/Current peripheral vascular disease 26 (10) 69 (11) .91 33 (17) .02

Prior/Current heart failure 59 (24) 147 (23) .77 50 (26) .42

Prior/Current stroke 26 (10) 65 (10) .87 25 (13) .28

Prior/Current moderate or severe renal disease 35 (14) 115 (18) .18 44 (23) .14

Chronic obstructive pulmonary disease 8 (3) 30 (5) .34 8 (4) .74

Ghali comorbidity index [ 1 100 (40) 257 (40) .92 90 (46) .12

Q1 defined as having \10 % of the population living below the poverty level

Q3 defined as having C20 % of the population living below the poverty level

Q5 defined as having C40 % of the population living below the poverty level

Statistical significance set at p \ .05 and significant values are presented in bold
a Minority race/ethnicity data are missing for 63 participants
b Marriage status is unavailable for 111 participants
c Data taken from medical charts
d Missing medication status data on 23 participants
e Body mass index information is missing on 326 participants
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30 days and 1 year for each poverty quintile in reference to

Q1, the wealthiest. Although there was a trend for the odds

of death or rehospitalization to increase with increasing

poverty level, no significant associations were found.

Interpretation

This study documented that among patients hospitalized for

CVD, higher poverty levels were significantly associated

with several demographic and CVD risk factors, and

increased comorbidities including diabetes mellitus, hyper-

tension, peripheral vascular disease, and renal disease. Those

living in neighborhoods with the highest poverty levels were

more likely to be young, minority, female, not married, and

have no insurance. The association between poverty status

and rehospitalization and/or death at 30 days and 1-year was

not significant.

We used deprivation cut points defined by the US

Census to quantify neighborhood SES. Q3 was identified as

a poverty area (C20 % live below poverty level) and Q5 as

an extreme poverty area (C40 %). Several significant

associations were found between those living in Q5 and

residents of Q1, the most advantaged neighborhoods. Par-

ticipants in the uppermost quintile of poverty (Q5) were

almost twice as likely as those in Q1 to have a history of

hypertension, peripheral vascular disease, and renal dis-

ease. Of note, some significant associations in participant

characteristics were also observed in those living in Q3

versus Q1. Namely, those who lived in Q3 had a signifi-

cantly higher prevalence of diabetes mellitus than those in

Q1. This suggests that appreciable effects of area-level

poverty on an individual’s health are already measurable in

areas that are not in the uppermost disadvantaged neigh-

borhoods (Q5).

The association found between low SES areas and a

greater prevalence of comorbidities and risk factors are in

accord with other studies [5, 7, 9, 11]. The specific factors

that were significantly associated with neighborhood

deprivation varied by study. This substudy found that, while

the prevalence of smoking and being overweight or obese

did increase with greater disadvantage, this result was not

statistically significant. Diabetes mellitus and hypertension

were the only two variables with significant associations.

Several studies in France and Australia did not find notable

differences between neighborhood SES and diabetes, but

did find a relationship existed with overweight/obesity and

smoking [7, 9]. In a study conducted in Israel, Shimony

et al. [11] found higher rates of smoking and diabetes cor-

related to lower neighborhood SES, but not hypertension.

Differences in the location of study communities may

account for the variations in findings between studies.

Since a higher prevalence of comorbidities was observed

among higher poverty areas, greater rehospitalization and

death rates might have been expected amongst higher

poverty areas [34]. Although there was an increment in risk

of death or rehospitalization at 30 days and 1 year with

increasing neighborhood poverty levels, a statistically sig-

nificant higher risk was not found. Several explanations

may be implicated in the lack of significant association

found. One possibility is that there simply is no correlation

between neighborhood SES and death or rehospitalization

amongst treated cardiac patients in NYC. Similarly, an

Australian study found that obesity, smoking, and physical

activity were independently related to neighborhood

deprivation; however they did not find an increased risk of

cardiovascular disease with increasing disadvantage [9].

However, a considerable amount of research indicates the

contrary [3, 5, 8, 11, 13]. A state-level prospective analysis

Table 3 Univariate associations between participant characteristics

and poverty status (Q5 vs. Q1)

Characteristic Poverty status

(Q5 vs. Q1)

OR (95 % CI)

Age C 65 years 0.50 (0.34–0.74)

Male 0.49 (0.33–0.73)

Minority race/ethnicity 18.24 (11.12–29.93)

Not married/no life partner 3.88 (2.53–5.96)

No health insurance 4.79 (2.92–7.85)

Medicaid recipient 18.02 (8.04–40.41)

Taking C 9 medicationsa 0.79 (0.54–1.16)

Current smoker 1.91 (0.99–3.66)

Hypertension (history) 1.94 (1.27–2.98)

Dyslipidemia (history) 1.39 (0.95–2.04)

Overweight/Obese (Body mass

index [ 24.9 km/m2)

1.56 (0.60–4.07)

Underweight (Body mass

index B 18.5 km/m2)

2.38 (0.14–39.20)

Diabetes mellitus 2.13 (1.42–3.20)

Prior cardiovascular disease 0.50 (0.30–0.84)

Prior/Current myocardial infarction 1.27 (0.83–1.93)

Prior/Current peripheral vascular disease 1.74 (1.00–3.02)

Prior/Current heart failure 1.10 (0.72–1.71)

Prior/Current stroke 1.26 (0.70–2.25)

Prior/Current moderate or severe renal

disease

1.77 (1.09–2.90)

Chronic obstructive pulmonary disease 1.28 (0.47–3.48)

Ghali comorbidity index [1 1.27 (0.87–1.85)

Q1 defined as having \10 % of the population living below the

poverty level

Q5 defined as having C40 % of the population living below the

poverty level

Statistical significance set at p \ .05 and significant values are pre-

sented in bold
a Data taken from medical charts
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of six US states, the NIH-AARP Diet and Health Study,

looked at cause-specific deaths in relationship with neigh-

borhood SES [3]. They found that living in a deprived area

increased the possibility of dying, with the highest risk from

CVD-related deaths, even after controlling for traditional

risk factors [3].

Considering the odds of adverse outcomes (albeit non-

significant) was greater at 1 year than at 30 days, another

possible explanation is that the 1 year follow-up period

was insufficient to measure significant outcomes between

neighborhoods. Numerous studies exploring post hospital-

ization outcomes in cardiac events have had a median of

approximately 10 years of follow up, ranging from 1 to

14 years [5, 8, 11, 13, 19, 22]. Tonne et al. [22] used a

comparable 1-year follow up period post discharge and

found a significantly higher risk of death among the poorest

neighborhoods. Their study however was limited to

patients with acute myocardial infarction, which may have

a less favorable prognosis than a patient population which

includes chronic CVD among other cardiac diagnosis.

Studies with longer follow up periods have found that the

risk of adverse outcomes increased with increasing length

of time [8, 11]. Others have measured incidence and

mortality rates for different cardiovascular diseases based

on population data, still using considerably longer study

periods [3, 4, 7]. The larger sample size and lengthy study

period (average of 10 years) may have allowed the

researchers to capture more substantial effects of neigh-

borhood SES.

Another possible explanation may be the significant age

difference observed between the quintiles of poverty.

Participants of the more deprived neighborhoods were

generally younger than those of the wealthier areas and

therefore may have better chances of survival. Older age is

a well-established risk factor for CVD, and individuals 65

and older (whom comprised most of the richer zip codes)

have a greater probability of poor outcomes, according to

national data [1]. This age factor may be partially masking

the effects of neighborhood deprivation on the rehospital-

ization or death rates. This is supported by the fact that

those from wealthier neighborhoods had an approximately

50 % greater probability of having prior cardiovascular

disease than those from the highest poverty zip codes,

potentially due to their older age.

This larger prevalence of cardiovascular disease among

richer neighborhoods may also hint at other contextual

factors. For example, the younger population from the low

SES neighborhoods may have been less likely to be diag-

nosed with prior cardiovascular disease due not only to

their younger age, but also less access to healthcare. It is

also quite notable that although the risk of death or

rehospitalization was not significantly different between

areas of different poverty levels, the comorbidities were

highest amongst the younger population from Q5. In the-

ory, this would imply that those from poorer neighbor-

hoods would have greater adverse outcomes post-

discharge. Since this was not the case, it may indicate that

this population was not seeking care when needed. Due to

the high percentage of uninsured residents in the highest

poverty area, Q5, accessibility and affordability may have

been an issue resulting in fewer rehospitalizations than

expected, or possibly fewer prior diagnoses of cardiovas-

cular disease. In a NYC-based study, however, Billings

et al. [34] found that individuals in low income neighbor-

hoods used hospitals at higher rates than those from richer

neighborhoods. However, in terms of ‘‘higher-cost, more

technology-intensive, referral-sensitive surgeries’’ which

include many cardiac procedures, they found the opposite

to be true. Therefore, the effects of environmental factors

on an individual’s health may be manifested through

complex relationships. A combination of these factors is

likely to explain the unexpected finding amongst the par-

ticipants of this substudy.

One of the study’s strength is its diverse sample size

which reflects the demographic distribution observed in

NYC’s population. For instance, 41 % of our participants

were white, 33 % Hispanic, and 18 % were black, com-

pared to 44 %, 29 %, and 26 % in NYC, respectively [35].

This is compared to other studies which have stated that

lack of diversity in the race and ethnicity of their study

population was a limitation in their study [2, 3]. Further-

more, the collection of clinical conditions was systematic,

ascertained through medical chart review and included a

variety of baseline risk factors and comorbidities.

Table 4 Association between poverty status and clinical outcomes (Rehospitalization/Death at 30 days and 1 year)

Rehospitalization at

30 days (yes vs. no)

Death and/or Rehospitalization

at 30 days (yes vs. no)

Rehospitalization at

1 year (yes vs. no)

Death and/or Rehospitalization

at 1 year (yes vs. no)

Poverty status

(reference: quintile 1)

OR (95 % CI) OR (95 % CI) OR (95 % CI) OR (95 % CI)

Quintile 2 versus quintile 1 1.04 (0.62–1.74) 1.20 (0.73–0.97) 0.93 (0.69–1.26) 0.98 (0.73–1.33)

Quintile 3 versus quintile 1 1.07 (0.65–1.75) 1.23 (0.77–1.98) 1.10 (0.82–1.48) 1.12 (0.84–1.51)

Quintile 4 versus quintile 1 1.29 (0.79–2.10) 1.39 (0.86–2.23) 1.16 (0.86–1.56) 1.12 (0.84–1.51)

Quintile 5 versus quintile 1 1.13 (0.61–2.10) 1.13 (0.62–2.08) 1.40 (0.96–2.05) 1.28 (0.88–1.88)

J Community Health (2013) 38:690–697 695

123



A limitation of this study may be the use of zip codes to

define neighborhoods. When comparing outcomes using

census blocks, census tracks, and zip codes, Kreiger et al.

[30] found that zip codes did not capture the same asso-

ciations seen with the smaller units of analysis. In the

current study, zip codes were deemed as a suitable measure

of neighborhood due to the small, discrete areas (a median

of 3.58 km2) which zip codes represent in NYC [27].

Furthermore, the NYC Department of Health and Mental

Hygiene aggregates zip codes to roughly represent neigh-

borhoods in order to report on the health of its communities

[36]. This single site population, NYC, may however

reduce the generalizability of the findings.

Another limitation is the use of the single variable

measure of neighborhood SES, poverty status. Due to the

complexity of neighborhoods, defining their characteristics

using one variable may miss important aspects of a com-

munity [22, 37, 38]. In a study examining stroke and

myocardial infarction mortality in the East Tennessee

Appalachia Region, Pedigo et al. [4] used both a composite

measure of SES, and individual variables that were inde-

pendently tested. The authors found no significant

increased risk between the single variable of neighborhood

median household income with mortality [4]. They did

however find a significant association between neighbor-

hood education levels and death, suggesting that including

other measures of SES may produce more meaningful

results. On the other hand, Foraker et al. [2] investigated

the relationship between fatal coronary heart disease and

individual variables, and found significant associations for

each neighborhood variable measured independently,

including poverty level. Poverty has frequently been used

to quantify neighborhood disadvantage [2, 39]. Nonethe-

less, it is possible that more complex scales may yield a

more comprehensive measure of community level SES and

allow separate analysis of component measures.

In conclusion, due to the greater prevalence of comor-

bidities among poverty and extreme poverty areas,

resources should target programs simultaneously aimed at

reducing the risk of developing cardiovascular disease and

comorbid conditions in these communities. Considering the

high percentage of uninsured population found in high

poverty neighborhoods, affordable and accessible care

should be a priority. Tailoring of such programs toward the

predominantly younger, female, minority population living

in higher poverty areas should also be considered. Greater

efforts should be made to understand how the contextual

environment may affect the health decisions, and sub-

sequent increased cardiovascular risk, of those living in

higher poverty neighborhoods.
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