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BACKGROUND: Neighborhood characteristics are asso-
ciated with health and the perception of safety is
particularly important to exercise and health among
older adults. Little is known about the relationship
between perception of neighborhood safety and func-
tional decline in older adults.
OBJECTIVE: To determine the relationship between
perceived neighborhood safety and functional decline
in older adults.
DESIGN/SETTING: Longitudinal, community-based.
PARTICIPANTS: 18,043 persons, 50 years or older, who
participated in the 1998 and 2008 Health and Retire-
ment Study.
MAIN MEASURES: The primary outcome was 10-year
functional decline (new difficulty or dependence in any
Activity of Daily Living, new mobility difficulty, and/or
death). The primary predictor was perceived neighbor-
hood safety categorized into three groups: “very safe”,
“moderately safe”, and “unsafe.” We evaluated the
association between perceived neighborhood safety
and 10-year functional decline using a modified Poisson
regression to generate unadjusted and adjusted relative
risks (ARR).
KEY RESULTS: At baseline 11,742 (68.0%) partici-
pants perceived their neighborhood to be very safe,
4,477 (23.3%) moderately safe, and 1,824 (8.7%) un-
safe. Over 10 years, 10,338 (53.9%) participants expe-
rienced functional decline, including 6,266 (50.2%) who
had perceived their neighborhood to be very safe, 2,839
(61.2%) moderately safe, and 1,233 (63.6%) unsafe, P<
0.001. For the 11,496 (63.3%) of participants who were
functionally independent at baseline, perceived neigh-
borhood safety was associated with 10-year functional
decline (moderately safe ARR 1.15 95% CI 1.09–1.20;
unsafe ARR 1.21 95% CI: 1.03–1.31 compared to very
safe group). The relationship between perceived neigh-
borhood safety and 10-year functional decline was not
statistically significant for participants who had base-
line functional impairment.
CONCLUSION: Asking older adults about their perceived
neighborhood safety may provide important information
about their risk of future functional decline. These

findings also suggest that future studies might focus on
assessing whether interventions that promote physical
activity while addressing safety concerns help reduce
functional decline in older adults.
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INTRODUCTION

Neighborhood characteristics have a strong association with
health. Summary measures of neighborhood deprivation
based on sociodemographic factors such as race/ethnicity,
education and income are associated with poor self-rated
health,1,2 morbidity,3,4 and premature mortality (death under
65 years old) in adults of all ages.5 Perception of one’s
personal safety is also intricately tied to health, quality of
life, well-being and social engagement.6–9 Perception of
safety and neighborhood characteristics appear to be
particularly important among older adults. For instance,
reported neighborhood deterioration is associated with poor
self-rated health in older adults1 and older adults are more
likely to report feeling unsafe than younger adults,10–12

despite being less likely to be victims of crime.13

For older adults, perception of poor neighborhood safety
can negatively affect health. In one study, perception of poor
neighborhood safety due to crime was associated with an 8-
year mobility decline in impoverished older adults living in
New Haven, Connecticut.14 In another one-county study of
older adults, perception of adverse neighborhood character-
istics (traffic, noise, crime, trash, lighting, public transporta-
tion) predicted accelerated physical decline over 1 year in
lifting a large object and standing and walking up a flight of
stairs.15 Other studies have shown that perceived poor
neighborhood safety is associated with baseline physical
inactivity.16,17 Such physical inactivity can lead to decondi-
tioning and functional decline in older adults; both of which
are strong predictors of high health care costs, high health
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care utilization, poor quality of life, and mortality.18,19 Yet, to
our knowledge, there are no studies that have assessed the
relationship between perceptions of neighborhood safety and
long-term decline in Activities of Daily Living (bathing,
eating, dressing, toileting, transferring), the most commonly
used measure of functional ability in older adults. Moreover,
previous studies were small, geographically limited, did not
include a representative sample of the U.S. older adults
population, and/or had short follow up.

Because little is known about the relationship between
perceptions of neighborhood safety and long-term function-
al decline in older adults, the goals of this study were to
determine: (1) the baseline relationship between perceived
neighborhood safety, health and function in older adults,
and (2) the association between perceived neighborhood
safety and 10-year functional decline in a nationally
representative sample of Americans aged 50 years or older.

METHODS

Study Design and Sample

The original sample for this longitudinal cohort study
included 19,836 persons, aged 50 years or older, who
participated in the 1998 Health and Retirement Study
(HRS) and completed the Housing Questionnaire portion of
the 1998 survey. The HRS is a national, population-based,
longitudinal study of community-dwelling adults aged 50 or
older.20 Because we were interested in the relationship
between perceived neighborhood safety and functional
decline, we excluded 27 (0.1%) individuals from our analytic
sample who did not answer the question about perceived
neighborhood safety in 1998 and 22 (0.1%) who did not
answer all of the baseline questions about their Activities of
Daily Living in 1998. We then excluded 1,708 (8.6%)
individuals for whom we were not able to determine the
combined outcome of ADL decline, mobility decline or
death. Of these 1,708 participants, 489 (2.5%) ended their
participation in the HRS before the 2008 interview and 1,219
(6.1%) individuals, while still a part of the HRS study, did
not participate in the 2008 interview. Finally, we excluded 36
(0.2%) individuals who did not answer all the questions
about Activities of Daily Living (ADL) (eating, dressing,
transferring, toileting, bathing) or mobility (ability to walk
several blocks or climb one flight of stairs) in 2008. The
probability of exclusion was random with respect to the
predictor (neighborhood safety). The resulting sample for our
analyses was 18,043 individuals from 12,575 households.

Measures
Outcome Variables. Our outcome of interest was 10-year
functional decline, a composite measure defined as decline in

any ADL, decline in mobility, and/or death. The five ADL
assessed included eating, dressing, transferring, toileting, and
bathing. There were three classification strata for ADL ability:
“independent” (no difficulty in any of the five ADL), “having
difficulty” (difficulty with at least one ADL but not requiring
help with it), and “dependent” (requiring help with an ADL).
Mobility was defined as “independent” (no difficulty in ability
to walk several blocks or climb one flight of stairs) or “having
difficulty” (needing help with these activities). Change in 10-
year functional ability included development of any new
difficulty or progression to dependence in an ADL or new
difficulty in mobility compared to baseline. We included
death in our definition of functional decline because other
research shows that most older persons decline in functional
status prior to death.21,22 HRS tracks and confirms vital status
with the National Death Index.

Predictor Variable. Our primary predictor was perceived
neighborhood safety, assessed with the question “Would
you say the safety of your neighborhood is excellent, very
good, good, fair, or poor?” We categorized the responses
excellent or very good as “very safe”, good as “moderately
safe,” and fair or poor as “unsafe.” Others have used a
similar categorization scheme.14

Other Variables. We also considered other variables that
may confound the relationship between perceived
neighborhood safety and functional decline. These
included sociodemographics (age, sex, race/ethnicity,
marital status, education, wealth, income, urban/rural
residence); health status [depression, self-rated health,
hypertension, diabetes mellitus, cancer (excluding non-
metastatic skin cancers), lung disease, heart conditions,
stroke, arthritis]; and baseline functional status. Studies
have shown that sociodemographic characteristics are
linked to neighborhood safety14–16 and to long-term
functional outcomes.23–25 Baseline health and functional
status can also have an impact on the perception of
safety14,15 and long-term functional status.23–25

Race/ethnicity was categorized by participants’ response
to two questions (1) “Do you consider yourself primarily
white or Caucasian, black or African American, American
Indian or Asian or something else?” and (2) “Do you
consider yourself Hispanic or Latino?” All participants who
answered “yes” to being Hispanic or Latino were catego-
rized as Latino, regardless of race. In total, we used four
race/ethnicity categories: black, white, Latino, and other
(which included participants that self-identified as American
Indian, Asian or something else). We categorized educa-
tional attainment as less than high school, high school
graduate/General Educational Development certificate, or
more than high school. We defined wealth as net worth, a
comprehensive measure of all assets and debts. Depressive
symptoms were assessed using the Center for Epidemio-
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logic Studies Depression Scale (CES-D) which has been
used in various population-based studies.26 The HRS uses
8 items from the scale and a cutoff score of at least three
was used to represent depression.27

Statistical Analyses

Characteristics of the study sample were compared accord-
ing to perceived neighborhood safety using chi-square tests
for categorical variables and trend tests for binary and
continuous variables. We determined associations between
perceived neighborhood safety and 10-year functional
decline using a modified Poisson regression to generate
unadjusted and adjusted relative risks. To control for
potential confounding, we adjusted for sociodemographics
and baseline health and functional status. To determine
whether the relationship between perceived neighborhood
safety and functional decline varied by baseline functional
and socioeconomic status, we tested interaction terms
between perceived neighborhood safety and baseline func-
tional status and between neighborhood safety and wealth.
In this instance, we categorized baseline function as a
binary variable (independent vs. have any difficulty and/or
dependence in at least one activity).

All reported analyses were weighted to account for the
complex design of the HRS. Statistical analyses were
completed using STATA software, version 10.1 (StataCorp,
College Station, TX), and SAS software, version 9.2 (SAS
Institute, Cary, North Carolina).

RESULTS

Subject Characteristics

Overall, 18,043 HRS participants (aged 50 to 105 years)
were included in this study. The mean age of participants
was 65.4 years, 44.8% were male, 83.1% were white, and
25.0% received less than a high school education. The
median wealth was $129,000, 64.6% were married, 30.1%
resided in a rural environment. At baseline, 66.3% of
participants were independent (reported having no difficul-
ty) in all ADL and mobility measures and 5.9% of
participants were dependent (required help) in at least one
ADL or mobility measure.

Baseline characteristics of the 18,043 HRS participants
according to perceived neighborhood safety are described in
Table 1. Overall, 68.0% perceived their neighborhood to be
very safe, 23.3% perceived it to be moderately safe, and
8.7% perceived it to be unsafe. These 3three groups differed
significantly by sociodemographic characteristics, health
and functional status. Those who perceived their neighbor-
hoods to be very safe were more likely to be men, married,

white, and to have a high school degree or higher. Those in
the very safe group were also more likely to have more
wealth, fewer chronic conditions (except cancer), and lower
baseline rates of ADL or mobility impairment.

Neighborhood Safety, Baseline Functional
Status and 10-year Functional Decline

Over 10 years, 10,338 (53.9%) individuals experienced the
composite outcome of functional decline (new ADL
difficulty or dependence, new mobility difficulty, and/or
death). Overall, when compared to perception of a very safe
neighborhood, the perception of an unsafe or moderately
safe neighborhood at baseline was associated with higher
rates of 10-year functional decline. Individuals who per-
ceived their neighborhood to be very safe were less likely to
experience functional decline (50.2%) compared to those
who perceived their neighborhood to be moderately safe
(61.2%) or unsafe (63.6%), P for trend <0.001.

While the relationship between perceived neighborhood
safety and functional decline did not differ by wealth (p for
interaction=0.09), the association did differ according to
baseline functional status, P for interaction <0.001. Overall,
functional decline was experienced by 42.9% of participants
who were independent at baseline and 75.5% of individuals
who had any ADL or mobility difficulty or dependence at
baseline, Figure 1. For participants who were functionally
independent at baseline, those who considered their neighbor-
hood to be moderately safe were 15% more likely to
experience 10-year functional decline compared to participants
who considered their neighborhood to be very safe, even after
accounting for sociodemographic and health differences,
Table 2. Likewise, participants who were functionally inde-
pendent at baseline and considered their neighborhood to be
unsafe were 21% more likely to experience 10-year functional
decline compared to those who perceived their neighborhood
to be very safe. For participants who reported any functional
impairment at baseline, the relationship between perceived
neighborhood safety and 10-year functional decline was not
statistically significant, Table 2. Additionally, we performed a
sensitivity analysis to determine whether the association
between perceived neighborhood safety and functional decline
was similar even when we limit our analyses to those that did
not move neighborhoods; we found a similar association
between perceived neighborhood safety and functional decline
in the sensitivity analysis.

DISCUSSION

We found that over 1 in 3 older U.S. Americans perceived
their neighborhood safety to be fair, poor or good, rather
than very good or excellent. We also found that this
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perception was associated with increased 10-year func-
tional decline for those who were functionally indepen-
dent at baseline. This relationship remained strong even
after accounting for baseline sociodemographics, health
and functional status; and it did not differ according to
wealth.

To put these findings into context in the current body of
research, there are many mechanisms through which
perception of poor neighborhood safety could lead to
functional decline among older adults. Perception of living
in an unsafe neighborhood is associated with physical
inactivity16,17 and could lead individuals to become decon-
ditioned, homebound, and/or limit their life-space mobility,
all of which have been linked to functional decline.28,29 Our
finding that perception of neighborhood safety was associ-
ated with 10-year functional decline in older adults who
were functionally independent at baseline supports this
proposed mechanism. Additionally, perception of an unsafe
neighborhood could increase social isolation and depres-
sion, experiences which also have been linked to future
functional decline.23,24,30,31 Indeed, our findings highlight
the association between reported depression and perception
of poor neighborhood safety, although the causal direction
of this relationship is unclear.

One strength of this work is the inclusion of individuals
at all levels of functional status at baseline (independent,
difficulty, or dependence), which allowed us to track 10-
year functional decline even in individuals with a functional
deficit at baseline. Notably, we found that the perception of
neighborhood safety was not associated with long-term
functional outcomes for those who had functional difficul-
ties or dependence at baseline. This finding might reflect a
floor-effect: these individuals started at a lower baseline and
therefore did not have as far to decline. However, our use of
multiple levels of functional ability enabled us to capture a
dynamic process in which individuals who developed a new
difficulty or dependence in any ADL or mobility measure
were categorized as experiencing functional decline. Others
have suggested that life-space restriction (the amount of
space that an individual moves through each day) could be
an early sign in the development of functional disability.32

In this regard, another explanation for the lack of
association between perceived neighborhood safety and
functional decline is that that older adults with a functional
limitation at baseline are less likely to interact with their
environment both at baseline and subsequently such that
any perception of their neighborhood’s safety has less of a
physical impact on them.

Table 1. Baseline Characteristics of Study Sample According to Perceived Neighborhood Safety* (N=18,043) †

Characteristic Very Safe
(N=11,742)

Moderately Safe
(N=4,477)

Unsafe
(N=1,824)

p-value‡

Mean age, Yrs ( ± SD) 65.0 (10.2) 66.3 (11.2) 65.3 (11.8) 0.014
Male, % 46.0 42.3 42.0 <0.001
Married, % 68.8 58.8 47.6 <0.001
Race / Ethnicity, % <0.001
White 89.4 75.4 54.4
Black 5.2 13.7 28.4
Latino 3.9 9.1 15.1
Other § 1.5 1.8 2.1

Education, % <0.001
< High school diploma 19.1 34.7 45.2
High school or GED 36.0 36.8 31.8
Some college or higher 44.9 28.5 23.0

Median net worth, in thousands (K), (IQR) 174K (67K-395K) 81K (22K-206K) 31K (2K-91K) <0.001
Median income, in thousands (K), (IQR) 38K (20K-71K) 24K (13K-45K) 17K (9K-35K) <0.001
Urban residence, % 69.7 68.8 73.8 0.486
Chronic Medical Conditions, %
High blood pressure 39.6 45.1 51.9 <0.001
Diabetes 10.9 14.8 18.3 <0.001
Cancer 10.5 9.6 10.0 0.186
Lung disease 6.4 8.1 9.9 <0.001
Heart Condition 19.1 21.2 24.2 <0.001
Stroke 6.0 7.3 9.9 <0.001
Arthritis 44.8 51.4 56.1 <0.001
Depression║ 12.2 19.7 29.5 <0.001

Self-rated Health, %
Good, Very Good, Excellent 76.0 62.2 46.7 <0.001

Baseline Functional Status¶, % <0.001
Independent 70.9 59.8 47.3
1+ Difficulty, no dependence 24.4 32.7 41.8
1+ Dependence 4.7 7.5 10.9

*Neighborhood Safety categorized according to self-report (very safe=excellent or very good; moderately safe=good; unsafe=fair or poor)
†All percentages reported take into account the sampling weights of the HRS survey
‡p-value calculated using chi-square for categorical variables and trend tests for binary and continuous variables
§Other race/ethnicity includes Native American, Asian and those who identify as “other”
║Depression was measured on non-proxy respondents
¶Functional status includes Activities of Daily Living, walking several blocks, climbing one flight of stairs
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Numerous studies show that exercise-based interventions
can improve functional ability, physical functioning, and can
lessen functional decline in community-dwelling older
adults.33–35 Such interventions might be particularly useful
once misconceptions about an inherent relationship between
old age and physical inactivity are addressed36 and for those
who are beginning to restrict their life space. Our findings
suggest that an important next step is to determine whether
optimization and targeting of exercise interventions and safe
outings to functionally independent older adults who fear for
their safety has an impact on their long-term functional health.

We did not find that the relationship between perceived
neighborhood safety and functional decline differed by

wealth. Wealth has been shown to most fully capture SES in
the elderly.37,38 Our finding contrasts those of Clark and
colleagues who found that perceived neighborhood crime
was only associated with increased 8-year mobility disabil-
ity in adults aged 65–74 living below the federal poverty
line.14 This discrepancy may be due to differences between
perception of neighborhood safety and neighborhood crime
(perception of neighborhood safety may capture neighbor-
hood conditions beyond crime), differences in our measures
of SES, and/or the limited geographic region studied by
Clark et al. Since some of the wealthy older adults that
perceived their neighborhood to be unsafe may actually live
in objectively safe neighborhoods, our finding suggests that
it may be the perception of being unsafe, and not just
objective measures of an unsafe neighborhood, that affects
long-term functional decline.

Several limitations should be considered when interpreting
our results. First, HRS uses self-report to collect all data,
however self-report is considered a robust measure of disease
burden and functional impairment.39,40 Second, perceived
neighborhood safety was simply that – a perception – and did
not include other objective measures of neighborhood safety
such as crime rates or traffic accidents. While this might be
viewed as a limitation, we were most interested in the
relationship of perception of safety and functional decline,
since the mere perception of being unsafe, regardless of
objective measures, might lead to differential activity choices
and behaviors. Moreover, studies have found that self-
reported neighborhood characteristics correspond well with
objective neighborhood indicators.15,41,42

This is the first study, to our knowledge, to explore
the association between perceived neighborhood safety
and long-term functional decline in a large, national
population of older Americans. Our findings suggest that
asking older patients about their neighborhood safety may
provide important information about risk of future func-
tional decline. Moreover, an important next step is to
determine whether public health interventions to promote
physical activity while addressing safety concerns can help

Table 2. Neighborhood Safety* Was Associated with 10-year Functional Declie for Those Who Were Independent with no Functional
Difficulty or Dependence at Baseline

Baseline Functional Status Very Safe
Neighborhood*

(N=11,742)

Moderately Safe
Neighborhood*
(N=4,477)
RR (95% CI)

Unsafe
Neighborhood*
(N=1,824)
RR (95% CI)

Independent† (No difficulty or dependence) Unadjusted Reference 1.23 (1.17, 1.30) 1.30 (1.19, 1.42)
Adjusted‡,§ Reference 1.15 (1.09, 1.20) 1.21 (1.13, 1.31)

Any difficulty or dependence† Unadjusted Reference 1.05 (1.01, 1.09) 0.99 (0.93, 1.04)
Adjusted‡,§ Reference 1.00 (0.97, 1.04) 0.97 (0.92, 1.02)

*Neighborhood Safety categorized according to self-report (very safe=excellent or very good; moderately safe=good; unsafe=fair or poor).
Participants perceiving their neighborhood to be very safe served as the reference
†Categories of Baseline Functional Status include “Independent” – defined as having no difficulty and no dependence in any ADL or mobility at
baseline; versus “Any difficulty or dependence” in any one or more ADL or mobility task
‡Adjusted Relative Risk was generated through a modified Poisson Regression
§Adjusted for age, race/ethnicity, gender, marital status, rural/urban region, education, income, wealth, hypertension, cancer (excluding non-
metastatic skin cancers), diabetes mellitus, stroke, lung disease, and heart disease

Figure 1. The relationship between perceived neighborhood safety
and 10-year functional decline according to baseline functional
status. While the relationship between perceived neighborhood
safety and functional decline differed according to baseline

functional status. Overall, functional decline was experienced by
42.9% of participants who were independent at baseline and

75.5% of individuals who had any ADL or mobility difficulty or
dependence at baseline. For participants who were functionally

independent at baseline, worse perceived neighborhood safety was
associated with a higher 10-year prevalence of functional decline
(p for trend <0.001). For participants who reported any functional
impairment at baseline, worse perceived neighborhood safety was
not associated with a higher prevalence of 10-year functional

decline, p for trend=0.58.
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to reduce long-term functional decline in independent
older adults.
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