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Abstract

Objectives: We sought to assess the impact of feelings of safety in one’s neighborhood
and home on sleep quality and sleep duration.

Design: A cross-sectional survey using face-to-face interviews, as part of the Argentine
Social Debt Observatory (ASDO) assessment.

Setting: nationwide data from Argentina.

Participants: 5636 participants aged 18 years and older.

Intervention (if any): N/A

Measurements: The relationships between both subjective sleep quality and self reported
sleep duration, categorized as short (<7h), normal (7h to 8h) and long (>8h) with safety in
one’s neighborhood and one’s home were analyze. Age, gender, obesity, neighborhood
socioeconomic status and education were included as covariates.

Results: Feeling unsafe in one’s home was strongly associated with poorer sleep quality
and with short sleep duration. Feeling unsafe in one’s neighborhood was initially associated
with reduced sleep quality but was no longer significant after controlling for home safety.
In contrast, we found no correlation between safety measures and long sleep. In analyses
stratified by gender, feeling unsafe in one’s home was associated with poor sleep quality in
women but not in men.

Conclusions: Our findings suggest that safety in the home has an important effect on both
sleep quality and duration, particularly among women. In contrast, after accounting for
safety in the home, neighborhood safety does not impact sleep. Further research is
warranted to identify mechanisms underlying the gender differences in susceptibility as
well as to assess whether interventions addressing safety in the home can be used to

improve sleep and overall health.
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1.Introduction

Several studies have established an association between neighborhood characteristics and
health, especially on cardiovascular disease (CVD) '**. Those living in disadvantaged
neighborhoods have a higher incidence of cardiovascular events, even after controlling for
individual-level factors . Neighborhood characteristics often studied include walkability,
healthy food access, as well as social and physical environmental factors such as crime,
social cohesion, noise and aesthetic quality *. In terms of the latter, some authors argue that
fear of crime, as well as crime itself, may be mediators of the effect of the physical

environment (e.g. litter, contamination, abandoned buildings, etc) on public health 7.

Neighborhood environment has been shown to be associated with classic cardiovascular

risk factors such as diabetes, hypertension and obesity +%13

as well as negative mental
health outcomes '*!°. Interestingly, most of this association persists after adjusting for
behavioral and biomedical risks factors, suggesting that other mediators are involved. Poor
sleep has been increasingly identified as an independent risk factor for CVD as well as for
cardiovascular risk factors including obesity, diabetes and hypertension 6!, Disturbed
sleep has been also linked to depression®?. If neighborhood characteristics impact sleep,
sleep disturbances and poor sleep quality may be one of the mechanisms through which

neighborhoods affect health.

Three studies have examined neighborhood and sleep in relationship to obstructive sleep
apnea (OSA) risk. Those studies have shown that an adverse neighborhood environment
increases the risk of OSA in children 2*?°. Furthermore, this increased risk is independent
of obesity, ethnicity, and socioeconomic status (SES) 2>%*. Four studies have found that
disadvantaged neighborhoods are associated with poor sleep quality and short self reported
sleep in United States 2°2°. Nevertheless, those studies did not account for home safety,

only focusing on neighborhood environment as a whole.

A previous study from our group found that sleep quality in a slum setting can be improved

with a low cost housing intervention, and those changes were sustained over a period of at



The Impact of Home Safety on Sleep in a Latin American Country - Simonelli et al.

least six months . This study raised questions about the impact of the psychosocial and
physical neighborhood environment on sleep when provided a safe home environment for

sleeping.

In recent years in Latin America, safety from crime has become a major concern for the
general population. According to Latinobarometro, the proportion of the population of
Latin America that reports crime as their primary social concern rose from 5% in 1994 to
27% in 2010. Indeed, over the last 15 years, crime perception displaced unemployment as

the most important concern in the region 3!,

Fear of crime and feelings of insecurity have been extensively studied in the social
sciences. Some authors consider public insecurity as a direct function of threats and
vulnerabilities exposed by the risk of becoming a victim of crime *. In this context, adverse
social environment may create feelings of insecurity, which may impair the ability of

residents to initiate and/or maintain sleep =%,

The purpose of this study was to examine the relationship between sleep quality and
quantity and perceived crime safety in a Latin American country (Argentina). We analyzed
data from the 2012 Argentine Social Debt Observatory (ASDO), a nationwide survey. To
our knowledge, this is the first nationwide survey in a South American country that
included the aforementioned factors as a whole, and the second in Latin America to explore

neighborhood safety and sleep quality specifically *°.

2. Participants and Methods:

2.1. Participants and design

All analyses employ data from the 2012 Argentine Social Debt Observatory, a nationwide
probability sample of 5766 adults residing in Argentina aged 18 and over. Participants were
selected by multistage cluster random sampling based on urban agglomeration, housing

conditions and SES. In the first stage demographic criteria were used to select the urban
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agglomerations (by geographic region and size). Second, stratified random sampling was
used in conjunction with a variable-radius plot, with probability proportional to the size of
the population aged 18 years and older. At the third stage, random systematic sampling was
used to select houses inside the radius plot. A trained interviewer visited the houses, and
individuals were invited to participate from each house, randomly selected through a quota
system of age and gender. A total of 5636 individuals (46.4% males and 53.6% females)
participated in the survey. For this analysis, all responses were weighted to reflect each
subgroup's actual proportion in the overall Argentine population. The protocol was
approved by an institutional review board at Pontificia Universidad Catolica Argentina and

all participating subjects provided oral informed consent.

2.2 Data
Neighborhood and house safety: Participants were asked to rate separately their

neighborhood and house as “rather safe from crime” (0) or “rather unsafe from crime” (1).

Sleep quality: Sleep quality was measured with the following question taken from the
Spanish version of the Pittsburgh Sleep Quality Index (PSQI): ‘‘;Cémo califacaria en
general su calidad de suefio de los ultimos 30 dias?” or “How would you rate your sleep
quality overall for the past 30 days?’ Possible answers rated from 0 (“very bad”) to 3 (“very
good”). Sleep quality for analysis purposes was dichotomized as “good sleep quality”

“(very good” and “good”) [0] and “poor sleep quality” (“poor” and “very poor”) [1].

Sleep duration: Questions regarding sleep included bedtime (lights off), rise time and
latency, Total sleep time was derived from the responses to these questions as nocturnal
sleep (rise time — bedtime) — latency and categorized as short (<7 hours), average (7-8

hours) or long (> 8 hours).

Demographics: Age was categorized in five categories (18-29; 30-39; 40-49; 50-64; 65 or

more years). Gender was obtained by self-report.
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Education: participants reported the amount of years spent attending formal education. This

variable was modeled continuously.

Neighborhood type: Based on structural aspects of the neighborhood and level of
urbanization (street light, paved streets, land ownership, schools and hospitals in the area),
neighborhoods were classified into two categories: “slums” and “low and middle income

neighborhoods”.

Obesity: Self-reported height and weight were included in the questionnaire. Body mass
index (BMI) was calculated. Participants were categorized as obese (BMI > 30 kg/m?) and
non-obese (BMI <30 kg/m?).

2.3 Statistical Analysis

Data are shown as frequency (percentage) for categorical variables, and mean (SD) for
numerical variables. Sleep quality and sleep duration were modeled separately as dependent
variables. Binary logistic regression was used to model sleep quality while multinomial
logistic regression was used to model sleep duration. Three models were used for each
analysis; the first model adjusted for gender, age, education, neighborhood type and
obesity. In model 2, neighborhood safety was added and in the final model, home safety
was added to understand how much of the sleep association with neighborhood safety was
explained by a sense of security in their home. A safety by gender interaction term was
added to model 3 for both home and neighborhood safety to assess for evidence of effect
modification. Where this interaction term was statistically significant (p<0.05), gender
stratified models were generated to better understand the impact of safety on sleep by

gender.

3. Results.
Characteristics of the sample are displayed in Table 1 stratified by neighborhood and home
safety. Participants who provided incomplete data on our variables of interest (n=130) were

excluded from analyses. Overall, sleep quality was good in 84.5% (n=4764) and poor
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15.5% (n=872). The mean sleep duration was 7.49 + 1.42 hours. When dividing sleep into
short and long, we found 44.8% (2523) with short sleep and 30.5% (1720) with long sleep.
A total of 51.0% felt unsafe in their neighborhood and 27.9% felt unsafe in their home.

Table 2 shows the impact of safety concerns on sleep quality. Adjusting for age, gender,
education, neighborhood type and obesity, an unsafe neighborhood was associated with an
increased odds of poor sleep (OR=1.30, p<0.001). After accounting for house safety, the
association between neighborhood safety and sleep quality was lost. Instead a stronger

association between house safety and poor sleep quality was observed (OR=1.32, p=0.004).

Tests for effect modification found that the impact of home safety on sleep quality differed
significantly by gender (OR=1.40, p=0.037). Table 3 shows the impact of safety concerns
on sleep quality stratified by gender. In the fully adjusted model, we found that women had
38% greater odds of being poor sleepers when feeling unsafe in their home (p=0.01),

whereas we found no effect of safety on sleep quality in men.

Table 4 shows the impact of safety concerns on sleep duration. In our fully adjusted model
we found that participants that felt unsafe at their homes were 23% more likely to be short
sleepers than intermediate duration sleepers (p=0.02). We did not find a significant
relationship between neighborhood safety and sleep duration. Interestingly, when looking at
neighborhood characteristics, we found that slum dwellers were 43% less likely to be short

sleepers compared to participants from low/middle income neighborhoods.

4. Discussion

Our primary finding is that sleep quality is associated with feelings of safety both in one’s
neighborhood and one’s home independent of such potential confounders as age, gender,
education, neighborhood type and obesity. In our fully adjusted models, feeling unsafe in
one’s home was associated with poor sleep quality and seemed to explain the association
between neighborhood safety and sleep quality. Feeling unsafe in one’s home was also

associated with a higher risk of short sleep duration.
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Sleep occurs when one feels sufficiently safe and secure to down-regulate vigilance and
alertness . In this context, fear of crime seems to be a motivating force that encourages
vigilance. Several studies have assessed the effect of neighborhood characteristics on sleep.
Most of them have used a single aggregate measure of social environment based on a
combined index of self-reported perceptions of neighborhood crime, noise and cleanliness,
linking it to self-reported sleep quality 2°2%2%, These studies have found that residence in a
neighborhood that is perceived as noisy, unclean, and crime-ridden is associated with
poorer self-rated sleep quality. These studies also reported that neighborhood distress is
associated with poor self-rated physical health and that it was partially mediated by poor
sleep quality 2®%’. It was also reported that the relationship between neighborhood disorder

and psychological distress were amplified by poor sleep quality. Hewever-thesestudies-did

Even though a large and consistent body of the literature in North America and Europe has
found that those living in a disadvantaged neighborhood are at higher risk of poor sleep
,there has been only one study (to our knowledge) that has assessed the impact of perceived
neighborhood safety on sleep outside of the aforementioned regions®. This study found
that perceived neighborhood safety was associated with improved sleep quality in Mexico,
South Africa, India, China and Russia. Our study is consistent with some of these findings,
with the exception that we found home safety to be a more important safety indicator than
neighborhood safety. This could be due the fact that that people who live in unsafe
neighborhoods also live in unsafe homes, and in this scenario, sleep would only be
disturbed when it is perceived that the home is unsafe. This finding is very relevant when
looking at our prior work, where we found that improvements in sleep quality were
possible in even the most disadvantaged neighborhoods after a housing upgrade in slums *.
Through qualitative analysis we found that the improvements in sleep could be attributed to
more comfort and a newfound feeling of safety. Our current results suggest that differences
in feelings of home safety play a major role in explaining the sleep disparity found between

slums and richer neighborhoods.
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In one of the best prior studies on this topic ?, a safety global score was created based on
reports of neighborhood characteristics from people other than those reporting on their
sleep habits. While reducing same source bias, such a design may hamper the ability to
assess the very individualized fear of victimization and its impact on sleep. The authors of
the aforementioned study reported that low levels of safety from crime were associated
with shorter self- reported sleep duration?®. The body of literature that has assessed
perceived neighborhood violence in terms of short sleep (<7h) is less consistent. One study
found perceived safe neighborhood to be associated with a reduced risk of short sleep
duration in China and Ghana, but not in Russia and South Africa®> In contrast, the same
authors found that a safe neighborhood was associated with increased risk of short sleep in
India®. Our study is the first to evaluate the impact of safety on sleep duration in Latin
America, and interestingly we found a higher risk of short sleep among participants who

felt unsafe in their home, but not in their neighborhood.

Another interesting finding is that slum dwellers are at a lower risk for short sleep
compared to those living in more developed neighborhoods. We believe that the lack of a
safe and reliable electric infrastructure and less access to electronic devices such as
laptops/smart phones/tablets could explain a longer sleep duration®’. Poor sleep quality in
slums may also explain the need for a longer sleep, as well of depression and
hopelessness®®*8. At the same time, for middle (and sometimes low) income families, it is
very common to look for better schools outside their neighborhood, pushing parent’s wake

times earlier°.

Another important finding from our work was that the impact of safety on sleep quality was
greater among women than men suggesting women are more susceptible to the sleep effects
of feeling unsafe. An explanation for this could be that women are also at higher risk than
men for depression and anxiety, which are known risk factors for insomnia®**'. It has also
been shown that women have a higher sense of threat compared to men*?. Our gender based
sleep findings are consistent with a study done in North America that found women who
experienced exposure to high neighborhood violence had greater odds of reporting less than

7 h of sleep per night3¢.
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All of the studies that have assessed crime safety and sleep have been done in North
America and Europe with the exception of one®. Our study is the first one to assess both
sleep duration and quality in Latin-America, a region haunted by increasing rates of
criminality. The only other study done in Latin America reported that poor sleep was
associated with less neighborhood safety but did not report on sleep duration or on gender

differences’>.

Unlike most of the prior work on safety and sleep, our stud was able to separate the impact
of home safety from neighborhood conditions in general. Our results suggest that home
safety is more relevant to sleep than neighborhood safety in general and that prior work
associating neighborhood sleep was likely confounded by the lack of consideration to home
conditions. The impact of safety may be magnified in this study compared to prior work
because Latin America is a region with much greater rates of crime and greater concerns
for safety in general compared to North America or Europe, and in this scenario home
safety may outweigh neighborhood environment effects on sleep. For instance the
victimization rate, which is the percentage of households in which at least one member was
a victim of crime over the prior year, was 30.5% in South America in 2008 versus 14.9%

for the United States (2010) **.

Several limitations of our work should be noted. The measures of safety both in the
neighborhood and in the home were simple single-item measures that have not been fully
validated. A second limitation of this study is that it relied on responses to both sleep and
safety questions from each participant which may lead to same-source bias*. Future
studies should address this issue by acquiring safety data through other sources than the
participant being studied and/or use objective measurements of sleep such as those
collected with actigraphy or polysomnography. Another important limitation of our study is
lack of information about depression or other mental health measures that may importantly

mediate or moderate effects of safety on sleep.

10
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Multi-sectoral holistic approaches that address effectively social, political and economic
causes of crime are therefore needed to improve feelings of safety. A systematic review on
environmental interventions to reduce fear of crime in Organization for Economic Co-
operation and Development (OECD) countries, found evidence to be inconclusive, although
some interventions might have potential to reduce fear of crime #°. The authors of the study
concluded that the most promising intervention was “home improvements”, which aligns

with our previous results in a non-OECD country (Argentina) 34,

There is limited evidence that neighborhood social cohesion might reduce the impact of an
adverse neighborhood on sleep and health *!34%47 Nevertheless, social cohesion- oriented
interventions coupled with environmental interventions could potentially mitigate the effect
of fear of crime on sleep and health. Further research is warranted to assess whether
interventions addressing crime safety can be used to improve sleep and overall health. Until
then, it would seem that crime and violence will continue to generate societal unrest in the

most literal sense.

5. Conclusion

Our primary finding suggests that feeling unsafe in the home is associated with poor sleep
quality and shorter sleep duration and this association is more pronounced among women.
In contrast, after accounting for home safety, no independent association was found
between neighborhood safety and sleep. Future studies on crime safety should separately
consider the impact of home and neighborhood safety and evaluate for differences in

susceptibility by gender.
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Table 1: Sample characteristics by Neighborhood and Home Safety

Unsafe Safe Unsafe Safe
Neighborhood Neighborhood Home Home
(n=2835) (n=2724) (n=1550) (n=4009)

Mean or count Mean or count
Age (yrs) 43 (17) 44 44 (18) 44 (18)
Male 1289 (50.0%) 1289 (50.0%) 664 (25.8%) 1909 (74.2%)
Female 1546 (51.9%) 1435 (48.1%) 886 (29.7%) 2100 (70.3%)
Non-Obese 2245 (79.2%) 2196 (80.61%) 1216 (78.45%) 3225 (80.4%)
Obese 590 (20.8%) 528 (19.39%) 334 (21.5%) 784 (19.6%)
Education (yrs) 10.69 (3.58) 1147 (3.91) 10.35 (3.48) 11.36 (3.83)
Low/middle Income 2702 (50.6%) 2641 (49.4%) 1456 (27.2%) 3887 (72.8%)
Neighborhood
Slum 133 (61.3%) 84 (38.7% 95 (43.5%) 123 (56.5%)
Unsafe Neighborhood - - 1488 (96.0%) 1347 (33.6%)
Safe Neighborhood - - 62 (4.0%) 2657 (66.4%)
Unsafe Home 1488 (52.5%) 62 (2.3%) - -
Safe Home 1347 (47.5%) 2657 (97.7%) - -
Sleep Duration (hr) 7.50 (1.41) 7.47 (1.43) 7.52 (1.41) 7.47 (1.42)
<7h 1258 (44.4%) 1241 (45.5%) 702 (45.3%) 1791 (44.7%)
7 to 8h 699 (24.6%) 673 (24.7%) 358 (23.1%) 1018 (25.4%)
>8h 879 (31.0%) 811 (29.8%) 490 (31.6%) 1200 (29.9%)
Good Sleep Quality 2336 (82.4%) 2357(86.5%) 1245 (80.3%) 3449 (86.0%)
Poor Sleep Quality 499 (17.6%) 367 (13.5%) 306 (19.7%) 560 (14.0%)
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Table 2: The impact of safety on poor sleep quality.

Model 1 Model 2 Model 3
OR (CI95%) P OR (CI95%) p OR (CI95%) p
Male (Reference) - -
Female 1.33 <0.001 1.32 <0.001 1.31 <0.001
(1.14-1.54) (1.14-1.53) (1.13-1.52)
Age 18-29 (Reference) - - - - - -
Age 30-39 1.10 0.380 1.10 0.398 1.10 0.381
(0.88-1.37) (0.88-1.37) (0.88-1.37)
Age 40-49 1.23 0.072 1.22 0.083 1.22 0.078
(0.98 - 1.54) (0.97-1.53) (0.97-1.54)
Age 50-64 1.39 0.003 1.39 0.003 1.38 0.003
(1.12-1.72) (1.12-1.73) (1.11-1.72)
Age 65+ 0.85 0.224 0.88 0.316 0.87
(0.66 - 1.09) (0.68-1.12) (0.68-1.12) 0.301
Education (years in 0.97 0.033 0.98 0.075 0.98 0.105
school) (0.95-0.99) (0.96-1.00) (0.96-1.00)
Neighborhood - - - - - -
Non-slum (Reference)
Neighborhood Slum 1.45 0.032 1.43 0.038 1.40 0.053
(1.03-2.03) (1.02-2.01) (0.99-1.97)
Non-Obese (Reference) - - - -
Obese 1.23 0.020 1.23 0.021 1.23 0.021
(1.03-1.47) (1.03-1.47) (1,03-1.46)
Safe Neighborhood - - - -
(Reference)
Unsafe Neighborhood - - 1.30 <0.001 1.12 0.194
(1.12-1.51) (0.94-1.35)
Safe Home (Reference) - - - - - -
Unsafe Home - - - - 1.32 0.004
(1.09-1.59)

Binary logistic regression analysis was used to model poor sleep quality as a function of SES markers,

obesity, and neighborhood and home safety. Model 1 adjusted for gender, age, education, neighborhood type

and obesity. Model 2 adjusted for gender, age, education, neighborhood type, obesity and neighborhood

safety. Model 3 adjusted for gender, age, education, neighborhood type, obesity and neighborhood and home

safety.
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Table 3. Impact of safety on poor sleep quality in gender-stratified analyses.

Female Male

OR (CI95%) P OR (CI95%) p
Age 18-29 (Reference) - - - -
Age 30-39 1.14 (0.84-1.55) 0.391 1.10 (0.80-1.52) 0.546
Age 40-49 1.41 (1.04-1.91) 0.025 0.98 (0.69-1.40) 0.949
Age 50-64 1.51 (1.13-2.02) 0.005 1.20 (0.85-1.68) 0.287
Age 65+ 0.93 (0.66-1.29) 0.667 0.80 (0.54-1.17) 0.255
Education (years in school) 0.97 (0.94-1.00) 0.048 0.99 (0.96-1.03) 0.874
Neighborhood - - - -
Non-slum (Reference)
Neighborhood Slum 1.77 (1.16-2.71) 0.007 0.89 (0.47-1.68) 0.729
Non-Obese (Reference) - - - -
Obese 1.55 (1.23-1.94) 0.000 0.81 (0.60-1.09) 0.180
Safe Neighborhood - - - -

(Reference)

Unsafe Neighborhood 1.25 (0.98-1.60) 0.070 0.99 (0.76-1.31) 0.995
Safe Home (Reference) - - - -
Unsafe Home 1.38 (1.08-1.78) 0.010 1.19 (0.88-1.61) 0.253

Binary logistic regression analysis was used to model poor sleep quality as a function of SES markers, obesity, and both

neighborhood and home safety. The model was adjusted for age, education, neighborhood type, obesity and neighborhood

and home safety.
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Table 4: The impact of safety on self-reported sleep duration.

Model 1 Model 2 Model 3
Less than 7 hours of sleep ~ More than 8 hours of sleep Less than 7 hours of sleep More than 8 hours of sleep  Less than 7 hours of sleep  More than 8 hours of sleep
Odds Ratio p Odds Ratio p Odds Ratio p Odds Ratio p Odds Ratio p Odds Ratio p
(CI95%) (CI95%) (CI95%) (CI95%) (CI95%) (CI95%)

Male - - - - - - - - - - - -

(Reference)

Female 0.69 <0.001 1.26 0.001 0.69 <0.001 1.25 0.002 0.69 <0.001 1.25 0.003
(0.60-0.79) (1.0-1.46) (0.61-0.79) (1.08-1.45) (0.61-0.79) (1.08-1.45)

18 to 29 - -. - -. - - - - - - - -

30to 39 1.100 0.335 0.51 <0.001 1.10 0.303 0.52 <0.001 1.11 0.264 0.52 <0.001
(0.90-1.33) (0.41-0.63) (0.91-1.34) (0.41-0.65) (0.92-1.35) (0.41-0.65)

40 to 49 1.30 0.012 0.64 <0.001 1.324 0.009 0.66 0.001 1.33 0.007 0.66 0.001
(1.06-1.61) (0.51-0.81) (1.07-1.63) (0.52-0.83) (1.08-1.64) (0.52-0.83)

50 to 64 0.853 0.121 0.53 <0.001 0.85 0.137 0.54 <0.001 0.86 0.145 0.54 <0.001
(0.69-1.04) (0.43-0.66) (0.70-1.05) (0.43-0.67) (0.70-1.05) (0.43-0.67)

65+ 0.71 0.003 0.98 0.916 0.72 0.004 1.02 0.799 0,72 0.004 1.02 0.811
(0.57-0.89) (0.79-1.22) (0.57-0.90) (0.82-1.28) (0.57-0.90) (0.82-1.28)

Education in 0.98 0.029 0.91 <0.001 0.97 0.013 0.91 <0.001 0.97 0.024 0.91 <0.001

years (0.96-0.99) (0.90-0.93) (0.95-0.99) (0.89-0.93) (0.96-0.99) (0.90-0.93)

Non-Slum - - - - - - - - - - - -

(Reference)

Slum 0.58 0.005 1.04 0.803 0.58 0.005 1.04 0.805 0.57 0.004 1.03 0.834
(0.40-0.85) (0.73-1.49) (0.40-0.84) (0.73-1.49) (0.39-0.83) (0.72-1.48)

Non-Obese - - - - - - - - - - - -

(Reference)

Obese 1.08 0.344 1.22 0.031 1.10 0.267 1.22 0.031 1.10 0.267 1.22 0.032
(0.91-1.28) (1.01-1.47) (0.92-1.31) (1.01-1.48) (0.92-1.31) (1.01-1.47)

Safe - - - - - - - -

Neighborhood

(Reference)

Unsafe 0.94 0.431 0.98 0..841 0.85 0.060 0.95 0.589

Neighborhood (0.82-1.08) (0.85-1.14) (0.73-1.00) (0.80-1.13)

Safe Home - - - -

(Reference)

Unsafe House 1.23 0.020 1.07 0.473

(1.03-1.48) (0.88-1.30)
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Multinomial logistic regression analysis was used to assess the effect of SES markers (and obesity) on sleep duration, as well as
neighborhood and home safety. Sleep duration was categorized as follow: “Less than 7 hours”, “7 to 8 hours” (reference) and “more
than 8 hours”. Model 1 adjusted for gender, age, education, neighborhood type and obesity. Model 2 adjusted for gender, age,
education, neighborhood type, obesity and neighborhood safety. Model 3 adjusted for gender, age, education, neighborhood type,
obesity and neighborhood and home safety. For each variable, the odds ratio (OR) reflects the odds that an individual with that factor
has short (or long) sleep duration relative to an intermediate sleep duration as compared to an individual with the reference value for

that factor.

21



