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Abstract

The primary objective of this study was to investigate the relationship between neighborhood
stigma and sleep in a sample of low-income housing residents in New York City. Data were
derived from the NYC Low-Income Housing, Neighborhoods, and Health Study (n=120). Adults
living in low-income housing completed a survey consisting of measures of neighborhood
stigma, sleep quality and sleep duration. Neighborhood stigma and sleep were self-reported.
Associations between neighborhood stigma and sleep health were analyzed using generalized
linear models with cluster variance estimation. Multivariable models adjusted for age, gender,
race/ethnicity, income, education, employment status, obesity, the census block percentage of
non-Hispanic black residents, and the census block percentage median household income.
Results indicate that a reported negative media perception of the neighborhood was negatively
associated with sleep quality and duration (p<0.01). However, additional research is needed to

explore neighborhood stigma as it relates to sleep.
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Introduction

Sleep health is related to obesity and other noncommunicable diseases, such as type-2 diabetes,
hypertension, and cardiovascular disease -°. For example, evidence from large epidemiologic
studies and meta-analyses indicates that poor sleep outcomes are associated with increased
obesity risk across multiple populations 4616, While sleep health among those living in low-
income housing residences remains understudied, existing research shows that low-SES

individuals have poor sleep health 1729,

As a social determinant of multiple health outcomes, neighborhoods and the local environment
play a substantial role in health behavior, including among low-income individuals 2%%, A
growing body of literature suggests that facets of the neighborhood environment may be related
to sleep health. For example, an analysis of residents in three German cities indicates that
neighborhood unemployment is significantly related to insomnia among low-income and socially
isolated adults aged 45-75 years %2, and data from the National Health Interview Study show that
living in an inner city has greater risks of short sleep compared to living in non-urban areas
among adults aged 18 years or older 23, Additionally, perceptions of low neighborhood quality
(e.g., noisy, unclean, and unsafe) and neighborhood disorder are associated with poor self-rated
sleep health and reduced sleep quality among adults in Texas and Wisconsin 2426, and data from
six countries indicate that negative perceptions of neighborhood safety are related to poor sleep
quality, symptoms of insomnia, sleepiness, lethargy, and inconsistent sleep duration ?”. These
sleep studies are informative, but have yet to fully explore the range of neighborhood factors that

may relate to sleep.



Neighborhood stigma, or the “negative representation of place” attached to neighborhoods, may
have adverse effects on sleep 28, Stigmatized neighborhoods and residents of those
neighborhoods may be viewed poorly by the media, individuals living outside the neighborhood,
or residents themselves. As a result, stigmatized neighborhoods or other marginalized places can
carry negative symbolic meanings that may affect the health and wellbeing of residents,
including causing stress 2°. However, at present, the relationship between neighborhood stigma
and sleep remains largely unexplored. Neighborhood stigma might be especially salient to low-
income populations. For example, residents of low-income housing populations may have less
means to overcome employment discrimination in the face of neighborhood stigma, and public
housing residents have been historically stigmatized due to perceptions of self-destructive
behavior, crime within public housing developments, and welfare status %23, While we have
previously shown an association between neighborhood stigma and obesity and hypertension
among low-income housing residents 34, no research has examined the specific relationship

between neighborhood stigma and sleep in this population.

The primary objective of this study was to explore the relationship between neighborhood stigma
and sleep in a sample of low-income housing residents in New York City. We hypothesized that

neighborhood stigma was negatively associated with sleep duration and quality.

Methods
Study
Data were derived from survey responses from the NYC Low-Income Housing, Neighborhoods,

and Health Study (n=120) *>% a study designed to collect Global Positioning Systems (GPS),



health behavior, and health status data from low-income housing residents. Any adult that
reported living in low-income housing in New York City, was 18 years of age or older, could
speak and read English, was not pregnant, had no difficulty walking or climbing stairs, and was
willing to wear a GPS device was eligible for the study. Recruitment was conducted through
handing out flyers outside of public housing developments in four different New York City
neighborhoods, as well as through flyers posted and circulated by community-based
organizations that work with low-income individuals (especially public housing residents), flyers
posted in community locations (e.g. local stores) and through word of mouth. Data were
collected between June and July of 2014. Informed consent was obtained from all participants
prior to data collection. The study was reviewed and approved by the New York University

School of Medicine Institutional Review Board.

Measures

Neighborhood stigma was assessed using a four-item survey informed by prior work on
neighborhood sigma and health disparities 28374 and were field tested among a diverse set of
colleagues with expertise in neighborhood stigma. Overall stigma was measured by asking
“Overall, what is the reputation of your neighborhood?”, followed by questions for media image
(“Overall, is the image of your neighborhood in the media positive?”), external perceptions,
(“According to you, are people who live in your neighborhood seen negatively outside the
neighborhood?”), and feelings of judgment (“Do you feel that people judge you because you live

in low-income or subsidized housing?”).



Sleep duration and quality measures were taken from The Pittsburgh Sleep Quality Index 42 .
Sleep duration was measured by asking the item “During the past month, how many hours of
actual sleep [on average] did you get at night?”. Participants were asked to not include the
number of hours actually spent in bed but not sleeping, and responses were open ended. Sleep
quality was assessed using the item “During the past month, how would you rate your sleep
quality overall?”. For this study, sleep duration was considered as both a continuous variable and
dichotomized into >7 hours of sleep and <7 hours of sleep per night, consistent with two large
epidemiologic studies of US adults . Sleep quality was dichotomized into good and poor

quality.

Covariates included categorical age (18-24, 25-44, and 45+), gender, race/ethnicity (Black,
Hispanic, Other), education (121" grade education, high school degree or GED, and some college
or more, employment status (full-time, part-time, or not working), and household income
(<%$25,000 and $25,000+). Obesity was calculated following established guidelines from the
World Health Organization *3. Body Mass Index (BMI) under 18.5 was classified as
underweight, 18.5-24.9 as normal weight, 25-29.9 as overweight, and >30 as obese. The
neighborhood percent of non-Hispanic Black residents and neighborhood median household
income at the census block group level were calculated using geographic information systems
(GIS) software using data from the 2010 US Census and the 2009-2013 American Community

Survey.

Statistical Analysis



Descriptive statistics were obtained for socio-demographic variables for the full sample and for a
subsample of participants with valid data for sleep and stigma items. For this pilot study, we used
available case analysis in order to maximize the available power. There were no significant
differences between the full sample and the sub-sample with overall stigma (Table 1) for
included socio-demographic characteristics. Additional comparisons were made for subsamples
for each stigma and sleep item, and there were no significant differences when compared to the

overall sample (data not shown).

All neighborhood stigma responses of “Don’t know/Not sure” were set to missing, consistent
with previous research **. Associations between neighborhood stigma and sleep were explored in
a series of generalized linear models adjusted for age, gender, race/ethnicity, income, education,
obesity, employment status, the census block group percentage of non-Hispanic black residents,
and median household income. Sleep duration was analyzed using linear regression and sleep
quality using GLM with a Poisson distribution and a log link to estimate relative risks (as
opposed to odds ratios), given the high prevalence of the sleep outcomes #4. Regression models
used cluster variance estimation or robust variance estimation to adjust for cluster correlation.

Statistical analysis was performed using Stata v13.0. Statistical significance was set at p < .05.

Results

The full study sample (Table 1) consisted of 45% male and was mainly Black (67.8%) or
Hispanic (23.7%). Approximately 69% of the sample received a high school education or less,
and 71.6% of participants reported a household income of less than $25,000 a year. The average

participant BMI was 29.4, with 40% obese and 26.7% overweight. The average sleep duration



was 6.5 hours, with 53.7% of participants reporting insufficient sleep duration (less than seven
hours per night). The proportion of participants reporting good sleep quality was 69.5% (30.5%
reporting poor sleep quality). Over half (52%) of participants reported a moderate neighborhood
reputation, and 20% reported a bad neighborhood reputation. Approximately 36% reported a
negative media image of their neighborhood, 41% reported negative external perception, and

58% reported feeling judged due to living in low-income housing.

Overall neighborhood stigma was not associated with sleep quality or duration (Table 2). Media
perception of the neighborhood was significantly related to sleep duration and quality. Those
reporting a negative media image of their neighborhood had significantly less average sleep per
night (B =-.96, 95% CI = -1.72, -.19) and were at increased risk of poor sleep quality (RR =
2.64, 95% CIl = 1.32, 5.26) (Table 2). However, negative external perception and feelings of

judgment from living in subsidized housing were also not related to sleep health.

Discussion

To our knowledge, no study has investigated the relationship between neighborhood stigma and
sleep in any population, including low-income housing residents. In this pilot study, the average
sleep duration was less than the seven hours of nightly sleep currently recommended, and a
majority of participants reported insufficient total sleep. Despite this insufficiency, a majority of

study participants reported that their sleep quality was good.

Specific to neighborhood stigma, participants who reported feeling their neighborhood was

negatively perceived in the media were more likely to report reduced sleep duration and poor



quality sleep. Though this was a pilot study, there are several potential pathways through which
neighborhood stigma might be related to health and sleep. As previously described in the
literature, neighborhood stigma can manifest as a psychosocial stressor that influences physical
and mental health outcomes 28373940 |t is possible that neighborhood stigma is related to stress,
which has been shown to influence sleep #°. In particular, residents with negative perceptions of
the neighborhood environment, feelings of judgment, or poor external perceptions of their
residential area may have poorer sleep quality and reduced time spent sleeping each night due to
these various potential neighborhood stressors. Negative perceptions of identity from
neighborhood associations can also translate to individuals, and thus negatively affect behavior.
For example, neighborhood stigma emerging from a negative collective identity can influence
peoples’ sense of self, resulting in inability to monitor health, and can also limit economic
opportunities and restrict access to health promotion opportunities such as sleep management

programs.

Importantly, poor sleep duration and quality are known to be strongly associated with both low
socioeconomic status and race/ethnicity, with low-income, minority persons exhibiting high rates
of sleep disturbances such as high sleep latency, difficulty falling asleep, and difficulty
maintaining sleep %651, Though sleep research in high-poverty residential areas is limited, the
available evidence indicates that substandard housing can also negatively affect sleep quality 2.
It is possible that a poor residential environment characterized by excessive noise, crime, and a
lack of personal satisfaction with one’s home can impact sleep and other health outcomes as well
53, Collectively, this suggests that policy interventions could be implemented at the housing and

neighborhood-level for low-income populations in attempts to improve health. For example, with



respect to neighborhood stigma, interventions can be conducted to reduce potential employment
discrimination based on residential address, which may in turn improve sleep health among low-

income populations.

Study Limitations

This study has several limitations. First, neighborhood stigma, sleep duration, and sleep quality
were assessed using self-report questionnaires rather than objective measures. Thus, results may
be subject to inaccurate reporting. Future studies can more comprehensively examine
neighborhood stigma and sleep by including other sleep disorders, such as insomnia and
obstructive sleep apnea, as well as using objective measures of sleep duration. Second, results
are limited by potential residual confounders, such as residential history, that were not assessed
in surveys and unable to be controlled for in analyses. We attempted to adjust for known or
hypothesized observed confounders in multivariable models. Third, due to the low sample size
the study had limited power, and was thus unsuitable for testing for effect modification by
substantively important socio-demographic variables such as gender and race/ethnicity.
However, this is the first study to examine the relationship between neighborhood stigma and
sleep health. As this was a pilot study, main effects are important and any hypotheses of effect
modification can be further explored in a larger, more detailed study. Finally, as an observational
study using a non-probability sample of participants, reverse causation is possible and
associations found in the current study cannot generalize to other populations, including non-

urban geographies.

Conclusions



In a pilot study of low-income housing residents in New York City, perception of a negative
media image of the neighborhood was negatively associated with sleep duration and quality.

While results are intriguing, additional research is needed to explore neighborhood stigma as it

relates to sleep.
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Table 1: Sample descriptive statistics

Overall Sleep Sample
%ég/'g)"j‘” 95% ClI N %ég"g)a” 95% ClI N
Gender
Male 44.9 36.1, 54.1 118 40.9 31.0,51.6 88
Female 55.1 46.8, 65.1 59.1 48.4,69.0
Race/Ethnicity
Black 67.8 58.7, 75.7 118 67.4 56.8, 76.5 89
Hispanic 23.7 16.8,32.4 23.6 15.8, 33.7
Other 8.5 4.6,15.2 8.9 45,17.2
Age
18-24 25.0 18.0, 33.6 120 25.8 17.7,36.1 89
25-44 35.0 26.9,44.1 37.1 27.5,47.7
45+ 40.0 31.5,49.1 37.1 27.5,47.7
Education
Less than high school education 28.9 21.3,37.7 118 24.1 16.2,34.4 87
High school/GED 39.8 31.3,49.0 37.9 28.2,48.7
Some College or more 31.4 23.5,40.3 37.9 28.2,48.7
Income
Less than $25,000 71.6 62.5, 79.1 116 70.1 58.5, 78.9 87
$25,000+ 28.4 20.9, 37.5 29.9 21.1,40.5
Employment
Full-time 14.4 91,221 118 16.1 9.7,25.6 87
Part-time 18.6 12.5, 26.8 19.5 12.4,29.4
Not working 66.9 57.9,74.9 64.4 53.6, 73.9
BMI
BMI (SD) 29.4 (7.8) 27.9, 30.7 120 29.4(8.1) 27.7,31.1 89
Underweight 1.7 0.04,6.5 1.1 0.002, 7.8
Normal 31.7 23.9, 40.6 33.7 24.5,44.3
Overweight 26.7 19.4,35.4 24.7 16.7, 34.9
Obese 40.0 31.5,49.1 40.4 30.6,51.1
Sleep Duration
Total hours of sleep 6.5 (1.8) 6.2,6.9 9%5  6.5(1.8) 6.1, 6.9 89
Less than 7 hours (“Insufficient”) 53.7 43.5, 63.6 55.1 445, 65.2
At least 7 hours (“Sufficient”) 46.3 36.4,56.5 44.9 34.8,55.6
Sleep Quality
Good (Very Good+Fairly Good) 69.5 60.5, 77.2 118 66.3 55.7,75.5 89
Bad (Very Bad+Fairly Bad) 30.5 22.8,39.5 33.7 24.5,44.3

Note: Sleep sample included respondents who had valid data for sleep duration and overall spatial stigma, however regression
results in Table 2 use available case analysis for each model to maximize power. Additional sample comparisons for sleep
duration and other stigma items, including media image, external perception, and judgment from others, showed no significant
differences from the full sample.



Table 2: Associations between neighborhood stigma and sleep

Model 1: Sleep Duration

Model 2: Sleep Quality

B 95% ClI p-value. N RR 95% ClI p-value N

Overall Spatial Stigma

Moderate 0.10 -0.94,1.13 0.85 83 168 0.61,4.58 0.32 99

Bad -0.85 -1.93,0.23 0.12 206 0.67,6.32 0.21
Positive Media Image

No -0.96 -1.69,-0.22 0.01 59 264 132,526 <0.01 69
Negative external perception

Yes 0.05 -0.43,054 0.82 60 097 0.45,2.09 0.94 75
Judgment from others

Yes 0.24 -055,104 054 75 0.78 0.38,1.61 0.50 88
Notes

Models adjusted for age, gender, race/ethnicity, income, education, employment status,
obesity, census block percent non-Hispanic black and census block median household income

For overall spatial stigma, the reference group is “Good” perceptions of the neighborhood

For positive media image, the reference group is "Yes, overall media image is positive"

For negative external perception, reference group is "No, people in my neighborhood are not

seen negatively outside the neighborhood"

For judgment, reference group is "No, people do not judge me because I live in low-

income/subsidized housing"



