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Abstract While individual-level determinants of health,

such as education and income, have been well documented

among breast cancer survivors, little is known about the

role of neighborhood context on survivorship outcomes

among this population. The present study examined the

association of neighborhood stress with multiple health

outcomes among ethnic minority breast cancer survivors

(BCS). A mixed-methods approach was used to recruit 320

African-American and Hispanic BCS who were

26–89 years and lived in metropolitan Los Angeles, CA.

Neighborhood stress was assessed by six items taken from

the Life Stress Scale. Health outcomes included (1) self-

rated health, measured by the Short-Form-36 Health Sur-

vey, (2) number of comorbidities (0–14), (3) depressive

symptoms, assessed by the Center for Epidemiological

Studies-Depression scale, and (4) psychological difficul-

ties. Greater neighborhood stress was significantly associ-

ated with poorer self-reported health (adjusted b = -.22,

95% confidence interval [CI] -.40, -.05), greater number

of comorbidities (adjusted risk ratio = .19, 95% CI .07,

.30), more depressive symptoms (adjusted b = .10, 95%

CI .06, .15), and a higher likelihood of psychological dif-

ficulties (adjusted odds ratio = 2.28, 95% CI 1.51, 3.45)

among ethnic minority BCS. These findings underscored

the importance of taking neighborhood context into

account in examining the determinants of health, sur-

vivorship, and quality of life outcomes among cancer

patients. Our findings may inform population health, health

services, and interventions addressing neighborhood and

individual-level factors to promote post treatment health

and survivorship outcomes as well as to identify high-risk

patients, especially among medically vulnerable commu-

nities.
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characteristics � Breast neoplasm � Survivors � African

Americans � Hispanic Americans

Introduction

Despite the fact that breast cancer mortality rates have

dropped by 34% since 1990, it remains the most commonly

diagnosed cancer in women and continues to be a major

public health problem in the United States (U.S) (American

Cancer Society, 2016). The substantially improved survival

rates of breast cancer over the past 20 years, which is

primarily attributable to the advances in early detection,

increases in the use of mammography screening, and

improvements in treatments, has led to a rapidly growing

number of breast cancer survivors (BCS) in the U.S.

(American Cancer Society, 2016; Aziz & Rowland, 2002;

Berry et al., 2005). As of January 1, 2016, it is estimated

that there were over 3.5 million women BCS in the U.S.,
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and this number is expected to continue to grow due to

increase in population size, life expectancy, and continued

improvements in survival (Miller et al., 2016). The increase

in the survivorship has led to a growing interest in inves-

tigating the health outcomes in this population.

Still, relatively few studies have focused on the post-

treatment health outcomes among ethnic minority BCS. It

has been well-documented that unfavorable survival,

physical, functional, psychological, and social outcomes

disproportionately affect African-American and Hispanic

BCS (Ashing-Giwa et al., 2013; Chatman & Green, 2011;

Morehead-Gee et al., 2012; Nurgalieva et al., 2013; Sturtz

et al., 2014). Therefore, it is critically important for health

researchers to identify the factors that contribute to dis-

parate health outcomes among ethnic minority BCS. This

type of research is especially urgent given the rapidly

growing ethnic minority representation among cancer

patients and survivors in the U.S. Targeted research can

begin to fill the gap and inform practice guidelines to

reduce health disparities and improve health and sur-

vivorship outcomes among medically vulnerable survivors.

Prior studies highlighted the role of individual-level

factors such as socioeconomic status (SES), education, and

financial difficulties in determining the health and well-

being among BCS (Ahles et al., 2005; Ashing-Giwa &

Lim, 2009; Lim & Ashing-Giwa, 2011). In addition, sev-

eral studies have shed light on the impact of neighborhood

context on health outcomes such as self-reported physical

and mental health (Subramanian et al., 2005; Wen et al.,

2006), physical activity (Powell et al., 2006), morbidity

(Roux et al., 2001), and mortality (Pickett & Pearl, 2001)

among general population. However, not enough attention

has been paid to the relationship between neighborhood

context and health among ethnic minority BCS. Recent

studies show a connection between SES and quality of life.

In a multi-ethnic study on BCS, socioecologic stress, was

shown to be the most important factor influencing physical

and mental health quality of life (Ashing-Giwa & Lim,

2009).

Over the past several decades in health sciences, there

has been a growing interest in investigating the effects of

neighborhood context on individuals’ physical and mental

health (Clarke et al., 2014; Kawachi & Berkman, 2003).

Most studies of health and cancer disparities have used

measures at the census tract level such as SES (Byers et al.,

2008), residential segregation (Landrine & Corral, 2009),

and poverty level (Krieger et al., 2003) to assess the

objective conditions of neighborhood context. However,

the use of census-based variables as a proxy for neigh-

borhood context suffered from two major weaknesses.

First, the area within the census tract in which people

reside could economically and demographically diverse,

and, therefore, may not correspond with the geographic

area representing their defined neighborhood (Stockdale

et al., 2007). Second, a limited number of measures makes

it difficult to capture the dynamic and multi-dimensional

effects of neighborhood context on individuals’ health.

Thus, a growing body of research have used subjective

self-rated neighborhood context, which is assumed to be

the comprehensive reflection of objective conditions of the

neighborhood context, as an alternative (Wen et al., 2006).

For example, (Ellaway et al., 2001) found that perceptions

of residential environment were risk factors for self-rated

health and mental health. Similarly, Molinari and col-

leagues (Molinari et al., 1998) identified the association

between men’s perceptions of the residential environment

and their self-reported physical functioning and health.

Despite the large body of evidence on effects of sub-

jective self-rating of neighborhood on health outcomes

among general population, surprisingly little attention has

been paid to ethnic minority cancer survivors. The purpose

of the present study was to investigate the association of

patient reported evaluation of neighborhood context with

health outcomes among a sample of African-American and

Hispanic post-treatment BCS, aged 26–89 years and living

in metropolitan Los Angeles. We hypothesized that both

African American and Hispanic participants would endorse

high levels of self-evaluated neighborhood stress that

would be associated with and manifest in poorer self-rated

health, a greater number of comorbidities, more frequent

depressive symptoms, and a higher likelihood of experi-

encing psychological difficulties.

Materials and methods

Recruitment and participants

This study is a secondary data analyses investigation. We

analyzed baseline data from the parent health-related

quality-of-life (HRQOL) psycho-educational trial with

African-American and Hispanic BCS. The parent study

implemented randomized, controlled, 2-armed trial (mate-

rials plus 10–12 week telephonic intervention or materials,

only) designed to improve BCS’ HRQOL. For this specific

investigation, participant inclusion criteria consisted of

disease-free women who were (1) 18 years of age and

older, (2) self-identified ethnically as African-American or

Hispanic, (3) within 1–5 years of a breast cancer diagnosis,

(4) diagnosed with stage 0–III breast cancer, and (5) not

diagnosed with any other type of cancer. We used a mixed-

method recruitment approach to enroll BCS from popula-

tion-based sources (i.e., City of Hope, CA and University

of California, Los Angeles-Cancer Registries, support

groups). Institutional Review Board approval was obtained,

and all participants signed an informed consent form for
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study participation. BCS who agreed to participate were

mailed a package containing consent forms and the base-

line assessment in their language of preference, and prepaid

return envelopes. All participant materials were available

in English and Spanish. Measures that were only available

in English were translated into Spanish by two bilingual

native Spanish speakers and back-translated into English

by two separate bilingual individuals to verify accuracy.

Trained bilingual staff conducted the participant recruit-

ment. After completion of the baseline assessment, par-

ticipants received a $20 grocery store gift card. Details of

the parent study including trial procedures and trial out-

comes have been reported elsewhere (Ashing-Giwa &

Rosales, 2012; Ashing-Giwa & Rosales, 2014).

Outcomes

Self-rated health

Two different measures were used to assess general health.

First, self-rated health was measured based a single survey

question taken from the Short-Form-36 Health Survey.

Participants were asked, ‘‘In general, would you say your

health is 5 = excellent, 4 = very good, 3 = good, 2 = fair

or 1 = poor?’’ Self-rated health has been shown to be a

valid and reliable measure of general physical health

(Dwyer & Mitchell, 1999), and poor self-rated health was

found to be a risk factor for functional disability, chronic

diseases, anxiety, depression, and mortality (Farmer &

Ferraro, 1997; Idler & Benyamini, 1997; Wu et al., 2002).

Comorbidities

Participants self-reported whether they had experienced

any of the 14 chronic health conditions (e.g., arthritis, high

blood pressure, diabetes). A composite variable counting

the number of experienced comorbidities was constructed

and used for further analyses. Inclusion of these chronic

health conditions in the checklist is consistent with prior

research focusing on ethnic minority cancer survivors

(Ashing-Giwa & Lim, 2009).

Mental health

Mental health was assessed using two distinct measure-

ments. First, mental health was measured using 19 items

taken from the 20-item Center for Epidemiologic Studies

Depression (CES-D) Scale (Radloff, 1977), a well vali-

dated and widely used scale designed to measure depres-

sive symptoms in the general as well as multiethnic

population. The 19 items indicate how often in the past

4 months participants experienced a particular depressive

symptom. Each of the 19 items have 4 possible responses

that are rarely/none of the time, some/a little of the time

(1–2 days), occasionally (3–4 days), and all of the time

(5–7 days). After three items were reverse coded, all 19

items were added to calculate the composite depression

score. The resulting sum score ranges from 19 to 76, with

higher score indicating more frequent depressive symp-

toms. The Cronbach’s alpha for this scale was .88 showing

adequate internal consistency. Alternatively, mental health

was assessed by self-reported psychological difficulties

after breast cancer treatment (yes or no). Participants were

asked whether they ‘‘currently have moderate to major

psychological difficulties such as depression, anxiety,

recent suicide attempts, or recent mental health hospital-

ization.’’

Predictors

Subjective perception of neighborhood stress was assessed

by a subscale taken from the Life Stress Scale (Ashing-

Giwa et al., 2004), a 21-item Likert-type scale designed to

measure the stress level of various socioecological con-

textual aspects of life and has been primarily used among

African American and Hispanic samples (Ashing-Giwa &

Lim, 2009; Ashing-Giwa et al., 1999). This subscale had

six items asking participants to indicate how much stress

they have experienced during the past 3 months for the

following aspects of neighborhood context: housing situa-

tion, neighborhood environment, transportation, availabil-

ity of public services, crime and violence, and relation with

police. Each of the six items was rated from 1 (no stress) to

5 (extreme stress). A composite index was generated

averaging over six items. This scale had moderately high

internal consistency (Cronbach’s a = .77). Principal

component analysis, a data reduction technique widely

utilized to create new composite variables, revealed that

the scale only had one principal factor underlying the six

items, suggesting it is reasonable to construct a composite

variable based on these six items. Factor loadings of these

six items ranged from .62 to .76 (Supplementary Table 1).

Covariates

All participants self-reported their age (years), race/eth-

nicity (African America or Hispanic), annual household

income, number of years residing in the U.S., highest level

of formal education, marital status (married/committed

relationship or not), working status (currently working or

not), occupation (homemaker/housewife, managerial/pro-

fession specialty, technical workers, service, operator/la-

borer/fabricator, or other), stage of breast cancer at

diagnosis (0, I, II, or III), and receipt of surgery (lumpec-

tomy and mastectomy), chemotherapy, and radiation.
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Annual household income was measured as one of seven

self-reported income categories ranging from less than

$15,000 to greater than $75,000. Education was measured

in eight categories, self-reported as highest level of formal

educational ranging from grade school to completed doc-

toral degree. The categories were collapsed into three

Table 1 Descriptive statistics for sociodemographic and medical characteristics of study participants (n = 320)

Mean ± SD or N (%) v2 or t

All (n = 320) African (n = 88) Hispanic (n = 232)

Age 54.49 ± 11.49 57.98 ± 13.16 53.19 ± 10.53 3.04**

Place of birth

US 146 (46.06%) 85 (97.7%) 61 (26.4%) 128.73***

Not in US 171 (53.94%) 2 (2.3%) 169 (73.6%)

Years residing in U.S. 56.21 ± 31.31 86.33 ± 11.02 44.42 ± 28.67 18.68***

Marital status

Married/committed relationship 177 (57.8%) 37 (42.0%) 140 (60.6%) 12.64***

Not married 129 (42.2%) 51 (58%) 78 (39.2%)

Education

\High school 113 (36.7%) 4 (4.6%) 109 (49.5%) 65.16***

High school graduate 45 (14.61%) 12 (13.6%) 33 (15%)

[High school 150 (48.7%) 72 (81.8%) 78 (35.5%)

Annual household income

\$15,000 94 (29.6%) 17 (19.5%) 77 (33.3%) 19.26**

$15,000–$24,999 58 (18.2%) 10 (11.5%) 48 (20.8%)

$25,000–$34,999 37 (11.6%) 9 (10.3%) 28 (12.1%)

$35,000–$44,999 36 (11.3%) 17 (19.5%) 19 (8.2%)

$45,000–$59,999 20 (6.3%) 9 (10.3%) 11 (4.8%)

$60,000–$74,999 21 (6.6%) 7 (8.0%) 14 (6.1%)

[$75,000 52 (16.4%) 18 (20.7%) 34 (14.7%)

Occupation

Homemaker/housewife 115 (35.9%) 16 (18.2%) 99 (42.7%) 27.67***

Managerial, profession specialty 73 (22.8%) 31 (35.2%) 42 (18.1%)

Technical workers 54 (16.9%) 17 (19.3%) 37 (15.9%)

Service 46 (14.4%) 10 (11.4%) 36 (15.5%)

Operator, laborer, fabricator 12 (3.8%) 3 (3.4%) 9 (3.9%)

Other 20 (6.3%) 11 (12.5%) 9 (3.9%)

Working status

Currently working 123 (38.6%) 32 (36.4%) 91 (39.4%) .25

Breast cancer stage

0 17 (5.4%) 6 (7.0%) 11 (4.8%) .93

I 119 (37.8%) 34 (39.5%) 85 (37.1%)

II 127 (40.3%) 32 (37.2%) 95 (41.5%)

III 52 (16.5%) 14 (16.3%) 38 (16.6%)

Lumpectomy 124 (38.9%) 29 (33.0%) 95 (41.0%) 1.72

Mastectomy 188 (58.8%) 63 (71.6%) 125 (53.9%) 8.25**

Chemotherapy 4.58*

Yes 234 (73.4%) 57 (64.8%) 177 (76.6%)

Radiation .09

Yes 135 (61.9%) 64 (72.7%) 171 (74.3%)

Perceived neighborhood stress 1.63 ± .69 1.57 ± .70 1.65 ± .68 .91

SD standard deviation

* p\ .05, ** p\ .01, *** p\ .001
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groups that are low (less than a high school degree),

medium (high school graduate), and high (more than a high

school degree) according to the International Standard

Classification of Education (Organisation for Economic

Co-operation and Development, 1999).

Statistical analysis

We first described the baseline characteristics of the study

participants using mean and standard deviation for con-

tinuous variables and count and proportion for categorical

variables. We also compared the characteristics between

African American and Hispanic BCS using a two-sample

t test with unequal variance for continuous variables and a

v2 test for categorical variables.

We used a series of generalized linear regressions to

identify the association of neighborhood stress with health

outcomes (self-rated health, number of comorbidities,

depressive symptoms, and psychological difficulties). Self-

rated health was modeled as a continuous outcome using

linear regression. Number of comorbidities was measured

using a Poisson regression, which is commonly used for

count data. CES-D score was modeled using a linear

regression; because the distribution of the raw CES-D score

was highly right-skewed, a logarithm-transformation was

used to improve its normality. Psychological difficulties

(yes or no) was modeled using a logistic regression. Age

(years), race/ethnicity (African America or Hispanic),

marital status (married or not), education (\high school,

high school graduate, [high school), annual household

income (\$15,000, $15,000–25,000, $25,000–35,000,

$35,000–45,000, $45,000–60,000, $60,000–75,000, or

$75,000), working status (currently working or not), stage

of breast cancer at diagnosis (0, I, II, or III), and receipt of

chemotherapy and radiation were adjusted in all four

models. As an exploratory analysis, we examined whether

the association of neighborhood stress with outcomes dif-

fered between African-American and Hispanic women

using the interaction approach. No multi-collinearity was

found in any statistical models according to the Variance

Inflation Factor diagnostics. All covariates were assessed at

baseline. All analyses were conducted using Stata 13.1

with two-sided tests of significant level at p\ .05 (Stata-

Corp, College Station, TX).

Results

Sample characteristics

A total of 320 participants were included in the study with

232 Hispanics and 88 African Americans. The mean age

was 54.5 years (SD = 11.5; range 26–89 years) (Table 1).

Over 75% of the participants reported a diagnosis of stage I

or II breast cancer. Regarding surgery and treatment, 38.9,

58.8, 73.4 and 61.9% of the participants received

lumpectomy, mastectomy, chemotherapy and, radiation,

respectively. More than 60% of the participants were not

working outside the home, and the annual household

income was less than $15,000 for approximately 30% of

the participants. Age, place of birth, years residing in the

U.S., marital status, education level, annual household

income, occupation, and receipt of mastectomy and

chemotherapy all significantly differed by ethnicity (all

p’s\ .05). Hispanic women were older, less educated, and

more financially disadvantaged, compared to African-

American women. In addition, Hispanic women were more

likely to be married, to be homemakers, to be born outside

of the United States, to have spent fewer years residing in

the U.S., and to receive chemotherapy. There were no

Table 2 The association of neighborhood stress with self-rated

health (n = 306)

Self-rated health

b (95% CIs)

Neighborhood stress -.22 (-.40, -.05)*

Race/ethnicity

African American Ref.

Hispanic -.07 (-.36, .21)

Age, years -.01 (-.02, .00)

Married/committed relationship .18 (-.07, .43)

Education

\High school Ref.

High school graduate -.14 (-.50, .22)

[High school .07 (-.25, .38)

Annual household income

\$15,000 Ref.

$15,000–25,000 -.03 (-.37, .31)

$25,000–35,000 -.09 (-.49, .31)

$35,000–45,000 .20 (-.20, .61)

$45,000–60,000 .15 (-.37, .68)

$60,000–75,000 .25 (-.26, .76)

[$75,000 .26 (-.18, .70)

Currently working .31 (.04, .56)*

Breast cancer stage

Stage 0 Ref.

Stage I .24 (-.27, .75)

Stage II .09 (-.43, .62)

Stage III .10 (-.46, .66)

Chemotherapy .03 (-.25, .32)

Radiation -.10 (-.37, .18)

CIs confidence intervals

* p\ .05, ** p\ .01, *** p\ .001
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substantial differences in perceived neighborhood stress

between African-American and Hispanic women.

Among 320 included participants, 14 of them had

missing data on at least one covariate adjusted in the

generalized linear regressions. These 14 participants were

excluded from further analyses. No significance differences

were found in the predictor (i.e., neighborhood stress),

outcomes, or covariates. No advanced techniques for han-

dling missing data were therefore not applied (e.g., missing

data imputation).

The association of neighborhood stress with self-

rated health

Neighborhood stress was significantly associated with self-

rated health after adjusting for socio-demographic and

medical covariates (p\ .05), with each one-unit increase

in the neighborhood stress scale corresponding to a .22-unit

decrease (95% confidence interval [CI] .05–.40) in the self-

rated health scale (Table 2). The association of neighbor-

hood stress with self-rated health did not differ between

African-Amirian and Hispanic women (p for interac-

tion = .61). In addition, self-rated health was shown to be

significantly differed by working status (p\ .05). Indi-

viduals who were still working after receiving cancer

treatment had better self-rated health than those who were

not working.

The association of neighborhood stress

with comorbidities

In the multivariate-adjusted model, neighborhood stress

was positively associated with number of self-reported

comorbidities (Table 3). A one-unit higher on the neigh-

borhood stress scale was related to approximately .2 (95%

CI .07–.30) more comorbidities, adjusting for other

covariates (Fig. 1). The association of neighborhood stress

with comorbidities did not differ between African-Amirian

and Hispanic women (p for interaction = .82).

The Association of Neighborhood Stress with Mental

Health

The median CES-D score was significantly higher for those

who experienced higher level of neighborhood stress

compared to those who reported less neighborhood stress,

adjusting for covariates (Table 4). In addition, Hispanic

participants had significantly more depressive symptoms

than African American participants (p\ .01). The associ-

ation of neighborhood stress with CES-D score did not

differ between African-Amirian and Hispanic women

(p for interaction = .52).

Neighborhood stress was significantly associated with

the likelihood of having psychological difficulties

(Table 5). A one-unit increase in the neighborhood stress

scale was associated with a 128% (95% CI 51–245%)

higher odds of experiencing psychological difficulties. The

association of neighborhood stress with psychological

difficulties did not differ between African-Amirian and

Hispanic women (p for interaction = .34). In addition,

Hispanic BCS had higher likelihood of experiencing psy-

chological difficulties than African Americans (odds

ratio = 2.27, 95% CI 1.03–5.00).

Discussion

This study focused on investigating the patient rated stress

arising from neighborhood context and its associations with

multiple health indicators among a sample of ethnic

minority BCS. As was hypothesized, our results showed

Table 3 The association of neighborhood stress with number of

comorbidities (n = 306)

Number of comorbidities

Risk ratio (95% CIs)

Neighborhood stress .19 (.07, .30)**

Race/ethnicity

African American Ref.

Hispanic .04 (-.16, .24)

Age, years .03 (.02, .03)***

Married/committed relationship .02 (-.16, .19)

Education

\High school Ref.

High school graduate -.06 (-.32, .20)

[High school .09 (-.13, .31)

Annual household income

\$15,000 Ref.

$15,000–25,000 -.10 (-.34, .13)

$25,000–35,000 -.10 (-.38, .19)

$35,000–45,000 -.10 (-.39, .19)

$45,000–60,000 -.02 (-.38, .33)

$60,000–75,000 -.27 (-.65, .11)

[$75,000 -.13 (-.45, .19)

Currently working -.07 (-.26, .12)

Breast cancer stage

Stage 0 Ref.

Stage I -.13 (-.46, .21)

Stage II .03 (-.32, .37)

Stage III -.14 (-.53, .24)

Chemotherapy .05 (-.14, .24)

Radiation -.11 (-.30, .08)

CIs confidence intervals

* p\ .05, ** p\ .01, *** p\ .001
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the negative impact of neighborhood stress on multiple

health outcomes among African American and Hispanic

BCS. We found that after adjusting important individual

socio-demographic and medical characteristics, higher

level of neighborhood stress was significantly associated

with poorer self-rated general health, more co-occurring

chronic illnesses, more frequent depressive symptoms, and

higher likelihood of experiencing psychological difficul-

ties.

This study is not without limitations. First, the analyses

are cross-sectional, and therefore, the results should be

interpreted with caution, and no causal relationship can be

established between self-rated neighborhood stress and

health outcomes. It is possible that individuals with

decreased physical functioning or deteriorating mental

status are more likely to feel more negative about their

neighborhood contexts (Ellaway et al., 2001). This limi-

tation suggests that future research utilizing longitudinal

design is needed to corroborate the causality. In addition,

since no objective measure of health was included, par-

ticipants’ self-reported health status might overestimate or

underestimate their actual health conditions. Second, only

six items were selected in this study to reflect the objective

features of the neighborhood. Although the internal con-

sistency of the scale is remarkably high (a = .77) and

single-factor solution was shown to be the best fit of the

data by factor analysis with all six items having equiva-

lently high loadings on the underlying neighborhood con-

text construct, other important aspects of neighborhood

such as accessibility to health care services and relationship

with other ethnicities in the same neighborhood are not

included. Since there has been no consensus reached on the

definition and measurement of neighborhood environment

(Aber & Nieto, 2000), inclusion of a broader range of

neighborhood-level factors may result in revealing more

than one underlying neighborhood contextual factor

(Steptoe & Feldman, 2001). Another limitation is that

we used the total score of 19 CES-D items instead of 20 to

indicate the depression level because only 19 items were

assessed in the survey. The missing item is ‘‘I was happy’’;

the primary reason was that this item is culturally biased

and difficult to interpret based on previous studies (Ashing-

Giwa et al., 2013; Jang et al., 2010; Maclntosh & Strick-

land, 2010). In addition, using 19 items is unlikely to lead

to severely biased results in our study because we treated

the total CES-D score as a continuous variable rather than a

binary indicator (cutoff) to screen for depression. More-

over, the Cronbach’s alpha for this 19-item scale was .88,

suggesting good internal consistency.

In addition, future studies may benefit from including

additional features of neighborhood and therefore higher

content validity of the neighborhood context scale can be

Fig. 1 The association of neighborhood stress with self-rated health.

Participants self-reported whether they had experienced any of the 14

chronic health conditions. The reference group for education is less

than high school; the reference group for income is less than $15,000;

the reference group for breast cancer is stage 0

58 J Behav Med (2018) 41:52–61
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achieved and more individual variability in various health

outcomes can be explained. As (Feldman & Steptoe, 2004)

suggested, many features of neighborhood context may

have impact on individual health through different path-

ways. Third, only subjective measurement of neighborhood

context was included in our study. We assume that sub-

jective self-rated neighborhood stress is a reflection of the

objective features of the neighborhood context in which

people reside. Feldman et al. found that self-rated neigh-

borhood strain mediated the association between neigh-

borhood socioeconomic and individual physical

functioning using structural equation modeling. However,

it is possible that self-rated neighborhood stress is

attributable to sources other than the objective neighbor-

hood characteristics and has separate impact on health.

Fourth, the sample included in the study is geographically

homogeneous, as all study participants resided in the Los

Angeles metropolitan area. Thus, it is difficult to generalize

our findings to other populations and geographic locations.

For example, rural residents may not perceive the same

amount of stress from certain aspects of their neighborhood

as urban residents do. Despite the limitations mentioned

above, the current study makes a number of contributions

in understanding the relationship between neighborhood-

level factors and health among ethnic minority BCS. The

results highlight the importance of neighborhood contex-

tual factors on patient-reported health and survivorship

outcomes.

Overall, our findings are consistent with prior literature

showing that neighborhood context is a significant pre-

dictor of self-rated health (Ellaway et al., 2001; Steptoe &

Feldman, 2001) and mental health (Gary et al., 2007;

Stockdale et al., 2007) among general populations. In

addition, our results are consistent with a previous study

showing the negative relationship between socioecologic

stress and health-related quality of life among BCS (Ash-

ing-Giwa & Lim, 2009). One unique contribution of the

Table 4 The association of neighborhood stress with depressive

symptoms (n = 306)

Log (CES-D)

eb (95% CIs)

Neighborhood stress .10 (.06, .15)***

Race/ethnicity

African American Ref.

Hispanic .11 (.03, .18)**

Age, years .00 (-.003, .003)

Married/committed relationship -.01 (-.07, .06)

Education

\High school Ref.

High school graduate .06 (-.04, .15)

[High school .02 (-.06, .10)

Annual household income

\$15,000 Ref.

$15,000–25,000 -.03 (-.12, .06)

$25,000–35,000 -.06 (-.16, .04)

$35,000–45,000 -.02 (-.12, .08)

$45,000–60,000 -.15 (-.29, -.02)*

$60,000–75,000 -.07 (-.20, .04)

[$75,000 -.16 (-.27, -.05)**

Currently working .00 (-.08, .06)

Breast cancer stage

Stage 0 Ref.

Stage I .10 (-.03, .23)

Stage II .13 (.00, .26)

Stage III .07 (-.08, .21)

Chemotherapy -.05 (-.12, .02)

Radiation .04 (-.03, .11)

CES-D Center for Epidemiological Studies-Depression, CIs confi-

dence intervals

* p\ .05, ** p\ .01, *** p\ .001

Table 5 The association of neighborhood stress with psychological

difficulties among ethnic minority cancer survivors (n = 306)

Psychological difficulties

Odds ratio (95% CIs)

Neighborhood stress 2.28 (1.51, 3.45)***

Race/ethnicity

African American Ref.

Hispanic 2.27 (1.03, 5.00)*

Age, years .99 (.96, 1.02)

Married/committed relationship .80 (.43, 1.47)

Education

\High school Ref.

High school graduate 1.40 (.60, 3.26)

[High school .85 (.40, 1.79)

Annual household income

\$15,000 Ref.

$15,000–25,000 .66 (.30, 1.49)

$25,000–35,000 .76 (.29, 1.97)

$35,000–45,000 .71 (.26, 1.89)

$45,000–60,000 .78 (.21, 2.92)

$60,000–75,000 1.44 (.44, 4.64)

[$75,000 .50 (.16, 1.57)

Currently working .83 (.44, 1.55)

Breast cancer stage

Stage 0 Ref.

Stage I 2.01 (.41, 10.67)

Stage II 2.53 (.50, 13.17)

Stage III 2.29 (.42, 13.32)

Chemotherapy .46 (.21, .99)*

Radiation 1.45 (.75, 2.81)

CIs confidence intervals

* p\ .05, ** p\ .01, *** p\ .001
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present study is that it utilized multiple health outcomes

measures within a cancer patient population; this provides

a more comprehensive understanding of the broad health

influence of neighborhood context. As our results showed,

the neighborhood contexts seem to be important health

predictors of general, physical and emotional health.

In conclusion, our findings suggest neighborhood context,

in addition to individual-level health determinants, may be

an important contributor to post cancer treatment outcomes.

This study is among the first to investigate the relationship

between neighborhood-related stress and health outcomes

among minority cancer survivor. Our findings may inform

population health, and health services interventions

addressing neighborhood and individual-level factors to

promote post treatment health and survivorship outcomes,

especially among medically vulnerable communities. Future

research, especially those with longitudinal data and objec-

tive neighborhood-level variables, is needed to obtain in-

depth understanding of the complex relationship among

objective neighborhood features, subjective patient-driven

evaluations of neighborhood context, and health. This type

of research is urgently needed in order to provide more

conclusive evidence of the effect of neighborhood on cancer

outcomes as well as guidance for targeted interventional

remedy. Therefore, the study may have both scientific and

clinical implications. Our results contribute to identifying

the most robust predictors of disease outcomes that is

essential to developing targeted, patient centered therapies

and interventions to improve this outcome in ethnic minority

BCS. Moreover, our findings add to the mounting evidence

suggesting that for all patients including ethnic minority

patients, we must begin to examine the sources of disparate

outcomes beyond the race or ethnicity factors. Specifically,

our results join emerging research suggesting that socioe-

conomic status and contextual factors including neighbor-

hood factors must be considered in predicting and addressing

health, disease and life expectancy outcomes.
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