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Abstract
Objective—To examine the association between four aspects of the perceived neighborhood
environment (aesthetics, walkability, safety, and social cohesion) and health status outcomes in a
cohort of North Carolinians with self-report arthritis, after adjustment for individual and
neighborhood SES covariates.

Methods—696 participants self-reported one or more types of arthritis or rheumatic condition in
a telephone survey. Outcomes measured were physical and mental functioning (MOS SF-12v2
PCS and MCS); functional disability (HAQ); depressive symptomatology (CES-D scored <16;
≥16). Multivariate regression and multivariate logistic regression analyses were conducted using
STATA v11.

Results—Results from separate adjusted models indicate that measures of associations for
perceived neighborhood characteristics are statistically significant (p≤0.001 to p=0.017) for each
health status outcome (except walkability and MCS) after adjusting for covariates. Final adjusted
models included all four perceived neighborhood characteristics simultaneously. A one point
increase in perceiving worse neighborhood aesthetics predicted lower mental health (B= −1.81,
p=0.034). Individuals had increased odds of depressive symptoms if they perceived lower
neighborhood safety (OR: 1.36; CI: 1.04, 1.78, p=0.023) and if they perceived lower
neighborhood social cohesion (OR 1.42; CI: 1.03, 1.96, p=0.030).

Conclusions—Study findings indicate that an individual’s perception of neighborhood
environment characteristics, especially aesthetics, safety and social cohesion, is predictive of
health outcomes among adults with self-report arthritis, even after adjusting for key variables.
Future studies interested in examining the role that community characteristics play on disability
and mental health in individuals with arthritis might consider further examination of perceived
neighborhood.

Gender and race, as well as individual-level socioeconomic status (SES) markers such as
education, income and occupation are differentially associated with arthritis (i.e. incidence,
disease severity, access to care and health outcomes) (1;2). In efforts to go beyond these
individual-level determinants of health and contributors to health disparities, greater
attention is now being given to understanding the influence of the neighborhood (or
community) environment on health status outcomes and individual health behaviors. Area of
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residence can be particularly important given the uneven spatial distribution of goods,
services, educational facilities, and resources through natural (e.g., geographic landmarks
like lakes and mountains) and man-made clustering of individuals (e.g., political, economic
or self-imposed segregation). Typically, there are three ways that researchers examine the
effect of neighborhood on health: 1) through the use of administrative data (e.g., U.S.
Census data), 2) through the use of trained raters who systematically observe and
characterize the physical and/or social attributes of neighborhoods; and 3) through the use of
self-reported perception of neighborhood conditions (3;4).

While the independent effect of neighborhood socioeconomic status on outcomes like
mortality, chronic disease, mental health, and health behaviors has been established in
numerous studies of the general population {Kawachi, 2003 17103/id; Morland, 2002
11866/id}, as well as of older adults (7), the relationship between neighborhood SES and
arthritis outcomes has only recently been established (8–12). Several studies conducted in
the United Kingdom and the United States have examined the relationship of community
SES and health outcomes in individuals with rheumatoid arthritis (8), inflammatory
polyarthritis (9), systemic lupus erythematosus (SLE) (10), as well as prevalence and health-
related quality of life in self-report arthritis (11;12), using aggregate measures like the
Carstairs score, Townsend score, Index of Multiple Deprivation and US Census variables as
indirect, ‘objective’ proxy for neighborhood characteristics. All have found that living in
areas of greater deprivation is related to poorer arthritis-related outcomes (e.g., physical
functioning, functional disability, depressive symptoms).

In addition to these objective measures of the neighborhood environment, attention has been
given to the significance of perceived neighborhood characteristics. Perceptions can be
grounded in observable conditions (13) or there can be incongruities between perceived
neighborhood environment and objective reality (14;15). It has been theorized that
neighborhood perceptions are important to examine because they can elicit psychosocial or
psychological processes (13;16–18), or even a physiological stress response that can affect
mental and physical health (19;20).

Current research aimed at better understanding which neighborhood attributes influence
health are grounded in the practical and theoretical knowledge generated from decades of
social science and public health research (5). Constructs borne out of psychology and
sociology, such as social disorder and social cohesion, as well as public health infrastructure
features like presence of sidewalks, have been developed as ways to more objectively
measure neighborhood characteristics. Typically researchers identify constructs or
neighborhood features of relevance to general (e.g., self-rated health) or specific health
outcomes (e.g., cardiovascular or asthma outcomes) depending on their research question
(3;5;21).

In studies conducted with the general population, perceptions of both physical (e.g., quality,
facilities, problems, walkability) and social (e.g., social cohesion, social control) aspects of
neighborhood environment have been linked to self-rated health (22–24), physical
functioning (25) and mental health outcomes (26–30), as well as health behaviors like
smoking, drinking and walking for exercise (29). Among older adults, better self-rated
health has been associated with perceiving higher quality of area facilities and
neighborliness (31) and physical environment (16). Mobility disability has also been
associated with lower perceived neighborhood safety among lower-income, retirement age
adults (13).

Neighborhood perceptions have also been shown to influence specific disease outcomes.
Mujahid et al found that individuals who self-reported better neighborhood characteristics
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(e.g., walkability, availability of healthy foods, safety, and social cohesion) were less likely
to be hypertensive, even after adjustment for individual-level characteristics of age, gender
and SES (education and income) (32). Greater perceptions of neighborhood problems (e.g.,
traffic, noise, trash, smells, and fires) have been associated with lower quality of life, worse
physical functioning and greater depressive symptoms among individuals with asthma,
cross-sectionally (21) and prospectively (33). Greater perceptions of neighborhood problems
were also associated with smoking and high blood pressure among adults with diabetes (34).
To date, no one has examined the role of perceived neighborhood environment on the health
outcomes of adults with arthritis. The purpose of this paper is to examine the association
between four aspects of the perceived neighborhood environment (aesthetics, walkability,
safety, and social cohesion) and self-report health status outcomes in a cohort of North
Carolinians with self-report arthritis after adjustment for individual and objective
neighborhood SES.

Participants and Methods
Study Design

The North Carolina Family Medicine Research Network (NC-FM-RN) was established in
2001 as an ongoing practice-based research network of family medicine practices that were
purposively sampled to represent the geographic (urban and rural) and ethnic diversity of
North Carolina. This network cohort consists of individuals who visited a participating
practice, are 18 years and older, gave consent to participate in the research study and
completed a survey about demographics, health conditions and health habits (35). It is
frequently enriched with new participants (2004, 2005, 2008) and is used as a source
population for a variety of additional research studies. Figure 1 illustrates the flow of
participant’s originating from the NC-FM-RN into the current study.

In 2006, participants who had agreed to be contacted (N=2420) were mailed a letter inviting
them to participate in a follow-up telephone survey for the Individual and Community Social
Determinants of Arthritis Outcomes Study. Individuals were eligible to participate in this
study if they were 18 years or older, spoke English fluently, and had current contact
information (address and telephone number). There was a 65.2% participation rate
(N=1541). This follow-up telephone survey assessed demographics, health status, chronic
health conditions, health attitudes and beliefs, health behaviors, and perceptions of
neighborhood environment, and provides the data for this current study.

Arthritis status was determined using the 2003 arthritis module of the Behavioral Risk
Factor Surveillance System (BRFSS) definition of self-reported doctor diagnosis of arthritis.
Participants were classified as self-reporting arthritis if they reported any type of doctor
diagnosed arthritis, including osteoarthritis, rheumatoid arthritis, or fibromyalgia; all
measures were self-reported and questions were closed-ended. Previous research has
indicated that this measure is highly reliable in general populations for providing arthritis
prevalence estimates, particularly in older populations (36;37). In this study, a total of 937
participants self-reported one or more types of arthritis or rheumatic condition: osteoarthritis
(n=484), fibromyalgia (n=118), rheumatoid arthritis (n=219), bursitis or tendonitis (n=439),
carpal tunnel syndrome (n=200), gout (n=135), or other arthritis condition (n=111). These
respondents are similar in race (76% white vs. 76%) and gender (73% female vs. 71%) when
compared to the initial NC-FM-RN cohort in 2001. However, they are more likely to have
greater levels of education in the 2006 survey (56% some college or more vs 50%). Finally,
after adjustment for age in 2001, this sample is older (24% aged 65+ vs. 18%); this is to be
expected as it is reflective of those who visit family practices, as well as an arthritis-only
sample. All study materials and methods were approved by the University of North Carolina
Biomedical Institutional Review Board.
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Health Status Outcomes—Health status outcomes were assessed using the following
four established measures:

Physical and mental health functioning: The Medical Outcomes Study’s 12-item Short
Form Survey Instrument (SF-12v2) two summary scores, the SF-12v2 Physical Component
(PCS), and the SF-12v2 Mental Component (MCS), were used to assess physical and mental
health functioning. The SF-12v2 is strongly correlated with the SF-36 and is reliable in
general populations (38). In this study, it has high internal consistency (Chronbach’s α
=0.90). PCS and MCS scores range from 0 to 100, with higher scores indicating better
health; both PCS and MCS were used as continuous variables in this study.

Health Assessment Questionnaire: Self-reported function was assessed using the disability
scale of the Health Assessment Questionnaire (HAQ) (39), which includes questions about
20 activities of daily living organized by 8 domains (dressing, arising, eating, walking,
hygiene, activities, reach, and grip); scores are adjusted based on the use of assistive
devices. Each domain is separately scored, with the total score averaged over the eight
domains. Each item is scored from 0 (no disability) to 3 (maximum disability), therefore a
higher score represents greater disability.

Depressive Symptoms: The Center for Epidemiologic Studies Depression (CES-D) Scale
measures symptoms associated with depression in the general population (40) and is a 20-
item, self-report scale yielding scores ranging from 0–60, with higher scores indicating
greater levels of depressive symptoms. While a score of 16 or greater has been determined
to be a clinically relevant marker of depressive symptoms (41), past research examining
depression in cohorts drawn from primary care settings have found low prevalence of
depression, suggesting greater sensitivity and specificity to detect depression with the CES-
D may come from cutpoints above 16 (42). In this current study, we estimate the prevalence
of depression and anxiety from a single self-report question to be 33% (N=1541) and 37% in
the sample of arthritis only individuals (N=937). Given this high prevalence of self-report of
depression and anxiety, CES-D scores were dichotomized at cutpoint of 16 (< 16 or ≥16) in
this study. This scale had high internal consistency in this study (Chronbach’s α = 0.92).

Main Predictors: Perceived Neighborhood Characteristics
During the telephone survey, participants were asked to think about the area of within one
mile from their home and report on four perceived neighborhood characteristics: aesthetic
environment (7 items), walking/exercise environment (11 items), safety (3 items), and social
cohesion (5 items) using a 5-point Likert-response format, with response categories ranging
from 1 (strongly agree) to 5 (strongly disagree). Reverse coding was conducted for certain
items to standardize the direction of all items. For each scale, responses were summed for
each item, and averaged to create an overall scale score that ranged from 1 to 5. For
example, a score of 1 would indicate better perception of neighborhood aesthetics and a
score of 5 would indicate worse perception of aesthetics. Aesthetic environment, walking
environment and safety scales were developed by Echeverria, Diez-Roux and Link (2004)
(3) specifically to examine cardiovascular health outcomes; the social cohesion and trust
scale was developed by Sampson, Raudenbush and Earls (1997) (43). For clarity and
simplicity, these perceived neighborhood characteristics will be referred to as aesthetics,
walkability, safety and social cohesion, respectively. We chose these four perceived
neighborhood scales because all have previously been determined to be reliable in a sample
of participants with cardiovascular disease (3) and we believed these domains may influence
physical and mental health outcomes in this sample of participants with arthritis. Items
within each neighborhood dimension had good internal consistency in this study
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(Chronbach’s α: aesthetics= 0.80; walking=0.79; safety=0.78; social cohesion=0.81). See
the appendix for each scale, related items, and those items reverse scored.

Covariates
In this study, covariates included participant socio-demographics (age, race, and gender),
health characteristics (body mass index (BMI), and number of comorbid conditions),
individual SES measures (education, household income, occupation, and home ownership),
and neighborhood SES (block group poverty rate).

Age was calculated using the participant’s self-reported date of birth and date of telephone
survey and used as a continuous measure. Race was self-reported and based on the 2000 US
Census race and ethnicity categories and trichotomized into non-Hispanic white, non-
Hispanic Black, and Other, where Other includes individuals self-reporting Latino/Hispanic
ethnicity or more than one race (American Indian/Alaska Native; Asian; Black or African
American; Native Hawaiian or Other Pacific Islander; White; Other). BMI (kg/m2) was
calculated from self-reported height and weight, and used as a continuous measure. Existing
comorbid conditions were assessed by asking participants if a health professional ever told
them they had any of 21 different chronic diseases (e.g. diabetes, heart disease, vision
problems). For this paper, number of comorbid conditions is a sum of all self-reported
conditions excluding back pain, osteoporosis, psoriasis, high blood pressure, high
cholesterol, and depression/anxiety. These conditions were excluded either for their
association with arthritis and the health outcomes of interest, or because they tend to be
asymptomatic.

Because of the close association between individual SES and neighborhood SES, a number
of individual-level SES measures were included in the models as covariates. Education was
assessed with 7 categories and later dichotomized as a high school education or less and
education beyond high school. Household income was queried using a stepped approach,
with participants answering “Is your annual family income above or below $45,000”; this
dichotomy is retained for this study. Occupation was queried as open text, coded using the
2000 US Census occupation classification categories, and further refined into ‘professional’
(e.g., management, technical, sales and office) and ‘non-professional’ (e.g., farming, fishing,
service, construction, production, and labor) categories for use in this study. Home
ownership (yes, no) was assessed by asking participants “Do you own your own home?”

Finally, an objective neighborhood SES indicator was assessed. Each participant’s
household was geocoded and linked to a US Census 2000 block group, with each participant
assigned a block group poverty rate (percentage of households with income below the
poverty line). This variable was used as a continuous variable, with higher rates indicating
greater neighborhood poverty.

Statistical Analysis
Because these perceived neighborhood scales were created for use among the general
population, we conducted factor analysis on the scale items, fitting a four-factor solution
with an oblique rotation (assuming correlation between the items) from all participants
(n=1541). The scales perform similarly among those with and without self-report arthritis,
indicating no difference by arthritis status in the way that individuals interpret and respond
to the perceived neighborhood questions. Statistical analyses were conducted on 696
participants who self-reported arthritis (after excluding missing cases on covariates and the
main perceived neighborhood environment predictors) using STATA 11.0 (StataCorp,
College Station, TX). Univariate analyses were conducted, as well as correlation and
bivariate analyses to examine unadjusted and adjusted associations between socio-economic
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variables, perceived neighborhood characteristics and health status outcomes. Separate
multivariate linear regressions were used for physical functioning and mental health, and
multivariate logistic regression analysis was used for depressive symptoms. For each health
status outcome, separate regression models were conducted to examine perceived physical
environment (aesthetics and walkability) and perceived social environment (safety and
social cohesion), and adjusted for age, gender, BMI, number of comorbid conditions, race,
education, homeownership, occupation, income, and block group poverty rate. Finally, for
each health status outcome, a full model included all four perceived neighborhood
characteristics as main predictors and adjusted for age, gender, BMI, number of comorbid
conditions, race, education, homeownership, occupation, income, and block group poverty
rate.

Results
The 696 participants with arthritis were on average 60 years old and had a mean BMI of 30.
They tended to be female (73%), white (77%), with median income $45,000 (51% above),
educated (66% some college or higher), and worked in occupations considered
‘professional’ (59%) (Table 1). Participants had mean scores of 38.74 and 51.44 for physical
functioning and mental health status, respectively, and generally reported low disability
(mean score 0.67). The majority of participants, 70%, self-reported depressive symptoms
scores of less than 16 (Table 1).

Preliminary analyses examined for potential effect modification of race and gender for the
four perceived neighborhood characteristic variables on each outcome. No interaction terms
were significant at p<0.01 after adjusting the criterion level using a Bonferroni correction
for multiple tests, and all likelihood ratio tests were statistically insignificant. Correlation
analyses (not shown) indicate the perceived neighborhood scales are moderately correlated
with one another (ranging from 0.4 to 0.6; p<0.001), indicating a shared variance. Low
correlation (ranging from 0.2–0.3; p<0.001) was also observed for the relationship between
each perceived neighborhood characteristic and health status outcome. Bivariate analyses
revealed that lower individual-level income, less education, non homeownership, non-
professional occupations were significantly associated with worse perception of
neighborhood aesthetics, walkability, safety, and social cohesion (with the exception of
perceived walkability and homeownership, p=0.547). Examination of block group poverty
as an objective measure of community SES shows a modest correlation between aesthetics
(0.18, p<0.001), walkability (0.07, p=0.055), safety (0.17, p<0.001) and social cohesion
(0.12, p=0.001) (Table 2).

The neighborhood perceptions are measured on a scale of 1–5 with increasing numerical
value implying worsening perceptions. In the following presentation of the regression
results, all allusions to worse or lower perception will refer to a 1 unit increase in the
perception scale. Regression analyses examining the bivariate relationship (not shown)
between each perceived neighborhood characteristic and each health status outcome
revealed strong relationships; unadjusted models indicate that each perceived neighborhood
characteristic is statistically significant (p<0.001) for each health status outcome. These
relationships remain, though slightly attenuated (p≤0.001 to p=0.017), in separate models
adjusting for age, gender, BMI, number of comorbid conditions, race, and individual and
neighborhood SES covariates (Table 3). A one unit increase (worsening) of neighborhood
aesthetics, walkability or social cohesion results in a nearly 2 point decline in physical
functioning, and a one unit increase of neighborhood aesthetics, safety or social cohesion
also results in an average decline of 2 points on mental health functioning. Disability scores
were higher for those perceiving worse neighborhood characteristics. A one unit increase in
perceived neighborhood aesthetics results in odds 1.79 times higher of reporting greater
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depressive symptoms (CI: 1.34, 2.38, p<0.001). A one unit increase in perceived
neighborhood walkability (OR 1.59, CI: 1.19, 2.12, p=0.002), safety (OR 1.68, CI: 1.35,
2.10, p<0.001) or social cohesion (OR 1.84, CI: 1.42, 2.40, p<0.001) also increased the odds
of-reporting greater depressive symptoms.

Multivariate regression and multivariate logistic regression analyses examining the
association between all four perceived neighborhood characteristics and health status
outcomes are reported in Table 4. No statistically significant association existed between
perceived neighborhood characteristics and physical functioning, after adjusting for
individual-level covariates and objective neighborhood SES. Perceiving worse
neighborhood aesthetics and lower social cohesion was associated with a trend for greater
disability. Individuals perceiving worse neighborhood aesthetics scored nearly 2 points
lower on mental health even after adjusting for covariates (B= −1.81, p=0.034). A trend for
scoring 1.25 points lower on mental health was observed for individuals reporting lower
perceived neighborhood social cohesion (B= −1.25, p=0.077). Individuals had 1.36 greater
odds of reporting depressive symptoms if they perceived lower neighborhood safety (CI:
1.04, 1.78, p=0.023) and 1.42 times greater odds of reporting depressive symptoms if they
perceived lower neighborhood social cohesion (CI: 1.03, 1.96, p=0.030). A trend was
observed for individuals perceiving worse neighborhood aesthetics and lower neighborhood
social cohesion to score nearly a tenth point higher on the disability scale (B=0.09, p=0.052;
B=0.06, p=0.084; respectively). Considering statistically significant covariates in general,
poorer outcomes were related to being older, having a higher BMI, greater number of
comorbid conditions, less education and income.

Discussion
Our study revealed that different perceived neighborhood characteristics emerged as
significant factors for physical and mental health outcomes in this sample of individuals
with arthritis. While nearly all perceived neighborhood characteristics were statistically
significant predictors in separate models, these relationships do not remain in the full model
with all four perceived neighborhood characteristics and reflect the shared variance among
the four perceived neighborhood characteristics to predict health outcomes. Perceiving
worse neighborhood aesthetics was independently associated with scoring nearly two points
lower on mental health, as well as indicating a trend for having a higher disability score
(B=0.09, p=0.052). Individuals who perceived lower neighborhood safety and social
cohesion had increased odds of reporting depressive symptoms by 1.36 and 1.42,
respectively. There was also a trend for those who perceive worse neighborhood social
cohesion to have a lower mental health score (B= −1.25, p=0.077) and a higher disability
score (B=0.06, p=0.084). Finally, analyses (not shown) examining the CES-D at a cutpoint
of 23 (<23; ≥23) revealed that both the strength and significance of perceived neighborhood
safety and perceived social cohesion are attenuated to OR=1.31, p=0.080 and OR=1.41,
p=0.062 respectively, indicating a continued trend that neighborhood perceptions may play
an important role in major clinical depression beyond individual-level characteristics.

While there is no clear pattern of one or more perceived neighborhood characteristics
definitively emerging as predictive of the physical and mental health outcomes examined in
this study, perceived aesthetics, safety, and social cohesion do emerge as neighborhood
characteristics worthy of additional attention in future studies conducted in an arthritis
population. Though findings from studies examining perceived neighborhood environment
problems and mental health outcomes have been mixed (7), our study findings are in line
with several studies (44–46), including a recent study by Mair et al (30). They found that
perception of poor aesthetics, greater violence, and lower social cohesion was associated
with greater depressive symptoms (measured with CES-D) in cross-sectional analyses of a
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large population-based cohort study of healthy adults aged 45–84 (30). These findings,
combined with our own in an arthritis-only population, suggest that perceived neighborhood
aesthetics, safety, and social cohesion do play a role in health outcomes – particularly
mental health, even when controlling for individual-level and neighborhood-level SES
variables.

This paper is unique in examining and confirming that these associations exist among
individuals with arthritis residing in largely rural areas of North Carolina, a population in
which these instruments have not previously been used. Prior studies have generally
examined perceived neighborhood environment in more urban areas such as London, United
Kingdom (25), Adelaide, Australia (47), and Baltimore, MD; New York, NY; St. Paul, MN;
Forsyth County, NC; and Cook County, Illinois (2nd most populous county in USA after LA
county) (32). Additionally, previous research indicates that that individual-level
socioeconomic status plays a significant role in physical and mental health outcomes among
individuals with arthritis, with low income and low education placing individuals at greater
risk for poorer health outcomes. Given that neighborhood perceptions (aesthetics, safety,
and social cohesion) continue to play a significant role in health outcomes, above and
beyond individual-level (e.g., higher income and education) and neighborhood-level
socioeconomic status, we conclude that the role of perceived neighborhood environment is
an important predictor of physical and mental health. Findings from this research suggest
that future researchers consider the importance of the perceived neighborhood environment
(aesthetics, safety, and social cohesion) when examining the influence of place on health,
particularly mental health, in individuals with arthritis.

Several limitations should be noted, however. This study is cross-sectional and therefore we
cannot assert a causal relationship between perceived neighborhood environment and health
status outcomes. Additionally, we do not have data on length of residence. Knowledge of
how long participants have lived in their particular home and neighborhood would have
allowed for adjustment of potential confounders, such as the effect of having established
social connections within the neighborhood or being witness to neighborhood environment
change over time (e.g., from either good to bad, or bad to good).

Previous research has warned of same-source bias when examining the relationship between
individual perceptions and individual health outcomes, indicating that other characteristics
may influence one’s perception (3). Because our study aimed to examine whether individual
perception of neighborhood environment influenced health outcomes for individuals with
arthritis, we obtained both perceived neighborhood characteristics and health status
outcomes from the same group of individuals. We cannot adjust for the possibility that those
with lower mental health at the time of survey have biased neighborhood perceptions given
the cross-sectional nature of our study, though we were able to adjust for physical health
(count of comorbid conditions), a theorized cofounder. Additionally, the 937 participants
who self-reported arthritis represent 480 block groups (63 individuals not assigned a block
group; 293 individuals who are the sole representative for their block group). The remaining
581 participants represent 187 block groups, and the intraclass (or intraneighborhood)
correlation coefficient (ICC) reveals very little agreement in the scale scores between block
group for each perceived neighborhood: aesthetics 0.079; walkability 0.180; safety 0.089;
social cohesion <0.001). We believe that the low ICC is a function of nearly 94% block
groups containing fewer than 5 individuals (range 2–12).

In conclusion, our study findings indicate that perceived neighborhood environment,
especially characteristics of aesthetics, safety and social cohesion, is predictive of health
outcomes in this sample of adults with self-report arthritis, even after adjusting for key
variables. Strong feelings of connections and cohesion between neighbors may increase
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feelings of safety and security in their neighborhood environment, in turn positively
influencing mental health. Conversely the lack of positive social interactions and poor
perceptions of the neighborhood environment may operate in such a way as to negatively
influence mental health. Future studies interested in examining the role that community
characteristics play on disability and mental health in individuals with arthritis might
consider further examination of perceived neighborhood with constructs of social capital,
particularly social cohesion and safety. Additional evidence from prospective studies with
community-dwelling adults, especially those from non-urban areas, is needed to shed light
on the causal relationship between perceived neighborhood environment and health
outcomes.
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Figure 1.
Participant Recruitment and Participation
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Table 1

Participant Sociodemographic Characteristics, Neighborhood Characteristics, and Outcomes* (N=696)

Sociodemographic Characteristics

Age, mean ± SD years; range 60.41 ± 12.69; 23–94

BMI, mean ± SD kg/m2; range 29.9 ± 6.8; 15–64

Co-morbid condition count, mean ± condition; range 3 ± 2; 0–11

Income

 <$45,000 Income 51

Race

 non-Hispanic White 77

 non-Hispanic Black 16

 Other 7

Gender

 Women 73

Education

 HS education or less 44

Homeowner

 Yes 84

Occupation

 Professional 59

Perceived Neighborhood Characteristics

Aesthetics (1–5), mean ± SD; range 2.23 ± 0.69; 1–5

Walkability (1–5), mean ± SD; range 2.70 ± 0.67; 1–5

Safety (1–5), mean ± SD; range 2.26 ± 0.86; 1–5

Social Cohesion (1–5), mean ± SD; range 2.27 ± 0.72; 1–5

Objective Neighborhood

Block group poverty level, mean ± SD; range 12.55 ± 8.72; 0–51.37

Health Status Outcomes†

Physical functioning, mean ± SD; range SF12v2 PCS (0–100) 38.74 ±12.86; 5.68 – 61.57

Mental health, mean ± SD; range SF12v2 MCS (0–100) 51.44 ±11.08; 8.99 – 75.24

Disability, mean ± SD; range HAQ (0–3) 0.67 ± 0.64; 0 – 3

Depressive Symptoms, mean ± SD

 CES-D

 Score <16 70

 Score ≥16 30

*
Values are the percentage unless otherwise indicated, BMI=body mass index

†
Note N varies for outcomes: PCS & MCS, N=689; HAQ, N=696; CES-D Depressive Symptoms, N=669
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Table 2

Bivariate Analysis of Individual and Community Level Socioeconomic Status and Perceived Neighborhood
Characteristicsa Scores

Aesthetics Walkability Safety Social Cohesion

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Individual SES Measuresb

Income

 ≥$45000 2.04 (0.65) 2.56 (0.66) 2.04 (0.78) 2.11 (0.65)

 <$45000 2.40 (0.68) 2.83 (0.63) 2.49(0.88) 2.43 (0.74)

 p-value <0.001 <0.001 <0.001 <0.001

Education

 Beyond HS 2.13 (0.74) 2.65 (0.72) 2.20 (0.88) 2.23 (0.75)

 HS or less 2.37 (0.60) 2.78 (0.57) 2.38 (0.84) 2.36 (0.68)

 p-value <0.001 0.008 0.010 0.011

Occupation

 Professional 2.12(0.70) 2.65 (0. 71) 2.20 (0.84) 2.19 (0.70)

 Non-professional 2.40 (0.64) 2.79 (0.58) 2.39(0.89) 2.42 (0.73)

 p-value <0.001 0.006 0.005 <0.001

Homeowner

 Yes 2.19 (0.70) 2.70 (0.67) 2.25 (0.88) 2.24 (0.72)

 No 2.42 (0.64) 2.74 (0.62) 2.46(0.79 2.52 (0.70)

 p-value 0.002 0.547 0.015 <0.001

Community SES Measurec

Block group poverty 0.18 0.07 0.17 0.12

 p-value <0.001 0.055 <0.001 0.001

a
Higher values of neighborhood characteristic indicates worse perception;

b
t-test;

c
correlation

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2011 November 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Martin et al. Page 15

Table 3

Adjusted parameter estimates (B), standard error (SE), and Odds Ratio (OR) [95% CI], for Perceived
Neighborhood Physical Environment and Social Environment and Health Status Outcome.

Model

Physical Functioning Disability Mental Health Depressive Symptoms

(n=689) (n=696) (N=689) (n=669)

B (SE) B (SE) B (SE) OR [95% CI]

1. Aesthetics −2.43 (0.63)*** 0.15 (0.3)*** −2.54 (0.61)*** 1.79[1.34, 2.38]***

2. Walkability −2.41 (0.65)*** 0.12 (0.03)*** −1.22 (0.63)† 1.59 [1.19, 2.12]**

3. Safety −1.19 (0.50)* 0.09 (0.03)*** −1.88 (0.48)*** 1.68 [1.35, 2.10]***

4. Social Cohesion −1.92 (0.59)** 0.13 (0.03)*** −2.32 (0.57)*** 1.84 [1.42, 2.40]***

Note: Models adjust for age, gender, BMI, number of comorbid conditions, race, education, homeownership, occupation, income, and block group
poverty.

†
p<0.10;

*
p<0.05;

**
p≤0.01;

***
p≤0.001
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Table 4

Perceived Neighborhood Environment, SES variables, and Health Status Outcomes, Beta (SE) and OR [95%
CI]

Physical Functioning Disability Mental Health Depressive Symptoms

(n=689) (n=696) (N=689) (n=669)

B (SE) B (SE) B (SE) OR (95% CI)

Aesthetics −1.25 (0.89) 0.09 (0.04)† −1.81 (0.85)* 1.20 [0.81, 1.77]

Walkability −1.29 (0.83) 0.02 (0.04) 1.04 (0.80) 1.03 [0.71, 1.49]

Safety 0.11 (0.61) 0.03 (0.03) −0.95 (0.59) 1.36 [1.04, 1.78]*

Social Cohesion −1.29 (0.73) 0.06 (0.04)† −1.25 (0.71)† 1.42 [1.03, 1.96]*

High School or Below 2.76 (0.95)** −0.07 (0.05) 0.97 (0.91) 0.57 [0.38, 0.89]**

Homeowner 0.031 (1.18) −0.04 (0.06) −0.93 (1.13) 1.05 [0.65, 1.73]

Professional Occupation 1.15 (0.99) −0.05 (0.05) 0.78 (0.95) 0.75 [0.49, 1.16]

<$45,000 household income −2.66 (1.02)** 0.17(0.05)*** −2.77 (0.98)** 2.26 [1.42, 3.59]***

Block group poverty level 0.04 (0.05) −0.002 (0.01) 0.06 (0.05) 1.00 [0.98, 1.02]

Note: Models adjust for age, gender, race, BMI, and number of comorbid conditions

†
p<0.10;

*
p<0.05;

**
p<0.01;

***
p≤0.001
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Appendix

Perceived Physical and Social Neighborhood Environment Items*.

Aesthetic Environment

1 My neighborhood is attractive

2 There is a lot of trash and litter on the street in my neighborhood†

3 There are interesting things to do in my neighborhood

4 There is enjoyable scenery in my neighborhood

5 There is a lot of noise in my neighborhood†

6 In my neighborhood the buildings and homes are well maintained

7 The buildings and houses in my neighborhood are interesting

Walking/exercise environment

1 My neighborhood offers many opportunities to be physically active

2 Local sports clubs and other providers in my neighborhood offer many opportunities to get exercise

3 It is pleasant to walk in my neighborhood

4 There are enough trees in my neighborhood to provide shade

5 My neighborhood has heavy traffic†

6 There are busy roads to cross when out for walks in my neighborhood†

7 In my neighborhood it is easy to walk to places

8 There are stores within walking distance of my home

9 In my neighborhood, the streets and sidewalks are in good condition

10 I often see other people walking in my neighborhood

11 I often see other people exercise (for ex. jog) in my neighborhood

Safety from crime

1 I feel safe walking in my neighborhood during the evening

2 My neighborhood is safe from crime

3 Violence is a problem in my neighborhood†

Social cohesion

1 People around here are willing to help their neighbors

2 This is a close-knit or unified neighborhood

3 People in this neighborhood can be trusted

4 People in this neighborhood generally don’t get along with each other†

5 People in this neighborhood do not share the same values†

*
Response categories were: strongly agree, agree, do not agree or disagree, disagree, strongly disagree

†
Reverse-coded
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