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Abstract Poor neighborhood perceptions among mothers

during pregnancy are associated with negative health out-

comes such as maternal stress, preterm birth and long-term

mental health problems in children. Given the increasing

research on neighborhood perceptions, we examined the

maternal-, child-, and neighborhood-level correlates of self-

reported maternal neighborhood satisfaction at 13 months

post-partum. Women were recruited from the post-partum

units at Women and Infants Hospital of Rhode Island from

January 5, 2009 to March 19, 2009. Unadjusted and adjusted

regression coefficients were estimated using linear regres-

sion. In the full model, being a mother in excellent or very

good health, being Hispanic/Latino, and having a higher or

unknown household income were associated with a higher

neighborhood satisfaction rating at 13 months, and having a

stubborn baby, having more than a high school or GED

education, as well as living in a neighborhood with a higher

percent of black and Latino residents were significantly

associated with a lower neighborhood satisfaction rating.

Our results indicate that various aspects of the neighborhood

environment, maternal characteristics, and characteristics of

the child influence maternal neighborhood satisfaction post-

partum. All of these characteristics should be accounted for

when assessing the relationship between maternal neigh-

borhood perceptions and both short- and long-term health

effects in the offspring. In addition, when assessing neigh-

borhood perception at any point in the life course, it is

important to account for neighborhood- and individual-level

characteristics, as well as risk factors associated with daily

stress at the time of assessment.

Keywords Maternal � Neighborhood � Environment �
Race/ethnicity � Baby

Introduction

Public health, medical and psychosocial literature has

become increasingly interested in the effect of neighbor-

hood conditions on individual health and well-being (Bond

et al. 2012; Rocha et al. 2012; Stronegger et al. 2010;

Weden et al. 2008; Colder et al. 2006; Evenson et al. 2007;

Mello and Swanson 2007). Multiple studies have found

that perceptions of poor neighborhood conditions are more

strongly associated with poor health than objective mea-

sures of neighborhood quality (Weden et al. 2008; Wen

et al. 2006; Poortinga et al. 2007). However, only a few

studies have examined characteristics associated with

individuals reporting poor perceptions of neighborhood

quality (Latkin et al. 2009; Wen et al. 2006; Sampson and

Raudenbush 2005). One study found that perceptions of

more neighborhood disorder were associated with being

younger, having no main romantic partner, and being

depressed (Latkin et al. 2009). Another study found that

lower perception of neighborhood quality was associated

with loneliness, depression, hostility and stress, but not

perceived social support or social networks (Wen et al.

2006). Other authors noted that neighborhood stigma based
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on the percent of black and Latino residents in communi-

ties predicted perceptions of lower neighborhood quality.

Despite this recognition of neighborhood quality percep-

tions as an important risk factor in the literature, little

investigation has been done to understand what influences

perceptions of neighborhood quality at different stages in

the life course.

In addition to the increase in investigation into the

association between neighborhood perceptions and indi-

vidual health outcomes, recent research has begun inves-

tigating the association between perinatal environmental

exposures and birth outcomes as well as the long-term

health of offspring. Several studies have shown that

neighborhood environment during pregnancy as well as

maternal stress is associated with negative birth outcomes

(e.g. preterm birth, small-for-gestational-age) and poor

mental health outcomes in children (e.g. attention deficit

disorder, conduct disorder, and anxiety) (Auger et al. 2008;

Collins et al. 1998; Glover 2011; Grizenko et al. 2012;

Metcalfe et al. 2011; Vinikoor-Imler et al. 2011; Yorifuji

et al. 2011). Several studies have also shown how parents’

neighborhood perceptions are associated with their chil-

dren’s engagement in physical activity and overweight

status (Weir et al. 2006; Timperio et al. 2004; Franzini

et al. 2009). As more attention is paid to maternal self-

reported neighborhood quality as an important risk factor,

it is essential to understand what influences these reports

during this stage in the life course, particularly when data

are collected post-partum. Given the relationship of self-

reported neighborhood quality and child health outcomes

and the lack of research conducted on maternal neighbor-

hood perceptions post-partum, our objective was to

examine the correlates of self-reported maternal neigh-

borhood perceptions at 13 months post-partum.

Method

Sample

Women were recruited from the post-partum units at

Women and Infants Hospital of Rhode Island (WIHRI)

from January 5, 2009 to March 19, 2009. As the seventh

largest obstetrical hospital in the United States, WIHRI

delivers over 8,500 babies per year, which represents 70 %

of Rhode Island deliveries (Care New England Health

System 2011). All live births were screened for eligibility.

A total of 477 mothers were excluded from the study.

Multiple reasons for exclusion were possible, including:

the mother was under 18 years of age (13 %); the mother

was ill (10 %); the baby was stillborn or in the neonatal

intensive care unit at the time of recruitment (41 %); the

mother did not speak English or Spanish (10 %); residence

was located outside of Rhode Island (32 %); or if they were

deemed a ‘family in crisis’ by one of the hospital providers

(2 %). Five percent were excluded for other reasons (e.g.

maternal cognition issues). Participation involved com-

pleting a structured interview at the time of consent, which

captured maternal and infant demographics as well as a

complete residential history during pregnancy. Enrolled

mothers were also invited to participate in a phone follow-

up at 7 and 13 months post-partum. Again a complete

residential history was completed along with perceptions of

neighborhood quality of current residence. Mothers were

given a $25 gift card for each completed interview. A total

of 740 mothers that met the eligibility criteria and provided

valid responses for the variables of interest were included

in the analytic sample. The study protocol was approved by

the hospital and university Institutional Review Boards.

Measures

At the 13-month phone interview, mothers were asked

about their satisfaction with their neighborhood, measured

as follows, ‘‘There may be many things a person looks for

in a neighborhood. On a scale from 1 to 10, where a ‘‘1’’

means ‘‘not at all satisfied’’ and a ‘‘10’’ means ‘‘very sat-

isfied’’, how satisfied are you with your current neighbor-

hood?’’ This was the primary outcome used in the analysis.

Maternal socio-demographic characteristics were col-

lected at the time of birth. Maternal age, insurance, and

parity were obtained from hospital medical records, while

race/ethnicity, household income, whether or not the

mother lived with the baby’s father, maternal hours of

sleep received per night, having a stubborn baby, and baby

and mother’s health were self-reported at the 13-month

interview. Mothers were also asked if they moved resi-

dences between time of birth and the 13-month interview.

For each mother’s residence at the time of the 13-month

interview, the percentage of vacant households, the per-

centage of residents below poverty, the percentage of res-

idents who were black, and the percentage of residents who

were Latino by block group were determined from the

2000 United States Census (US Census Bureau 2002).

Analysis

All mothers’ addresses at the 13-month interview were

geocoded using Environmental Systems Research Insti-

tute� ArcMap GIS software, version 9.3 (ArcMap 2008).

Unmatched street addresses were manually geocoded when

possible. Each geocoded residence was assigned to a

United States Census block group. These data were then

merged with data from the 2000 United States Census

Summary File 3 (US Census Bureau 2002) to assign the

neighborhood-level attributes to each geocoded residence.
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Descriptive characteristics were calculated for all

mothers in the sample. Regression coefficients were esti-

mated for expected neighborhood satisfaction at 13 months

post-partum using linear regression. After calculating

unadjusted coefficients for all socio-demographic variables

in Table 1, all variables were included as covariates in the

final model. Table 2 shows unadjusted coefficients for all

relevant characteristics as well as adjusted coefficients for

the fully adjusted model. All analyses were performed

using Stata, version 12 (StataCorp 2007).

Results

As shown in Table 1, the majority of mothers in the sample

was white, non-Hispanic (60.0 %), had more than a high

school or GED education (70.2 %), did not move between

birth and the 13-month interview (71.9 %) and had private

health insurance (54.0 %). Only 39.2 % of women were

first-time mothers and the majority reported living with the

baby’s father (79.9 %). Eighty-six percent of mothers

reported that their baby was in ‘‘excellent’’ or ‘‘very good’’

health, but only 73.6 % reported themselves to be in

‘‘excellent’’ or ‘‘very good’’ health. Mothers lived in block

groups with an average of 6 % black residents, 13.5 %

Latino residents, 5.5 % vacant housing units, and 14.2 %

of residents below poverty.

In bivariate analyses, having private health insurance,

more sleep per night, a baby in excellent or very good

health, being a mother in excellent or very good health,

older, and having a higher household income were all

associated with a higher neighborhood satisfaction rating at

13 months. In addition, having a stubborn baby, being

black, non-Hispanic, as well as living in a neighborhood

with a higher percent of vacant households, black residents,

Latino residents, and residents below poverty were asso-

ciated with a lower neighborhood satisfaction rating at

13 months. However, in the full model, only being a

mother in excellent or very good health, being Hispanic/

Latino, and having a higher or unknown household income

were associated with a higher neighborhood satisfaction

rating at 13 months, and having a stubborn baby, having

more than a high school or GED education, as well as

living in a neighborhood with a higher percent of black and

Latino residents were significantly associated with a lower

neighborhood satisfaction rating.

Discussion

We found that mothers’ neighborhood perceptions at

13-months post-partum were associated with neighbor-

hood, maternal, and child characteristics. Mothers who

reported having a stubborn baby were significantly less

satisfied with their neighborhood. To our knowledge, no

other studies have examined the impact of child charac-

teristics on maternal neighborhood satisfaction post-par-

tum, despite the fact that more attention is being paid to

maternal neighborhood perceptions as an important risk

factor for health of the offspring. Caring for an infant,

whether or not a mother is doing it for the first time, can be

a stressful endeavor. However, mothers who identify their

baby as stubborn likely endure more daily stress because a

baby’s temperament is a known determinant of maternal

chronic stress (Mulsow et al. 2002). This daily stress can

cause negative mood and negative outlook (Bolger et al.

1989), easily lowering a mother’s satisfaction with her

neighborhood.

Table 1 Characteristics of Mothers

Characteristics N = 740 (%)

Moved birth to 13 months 208 (28.1)

Insurance

Medicaid/other/uninsured 340 (46.0)

Private 400 (54.0)

Avg. hours of sleep per night [mean (SD)] 10 (0.06)

Stubborn baby 369 (50.0)

Baby health

Good/fair/poor 97 (13.1)

Excellent/very good 643 (86.9)

Maternal health

Good/fair/poor 195 (26.4)

Excellent/very good 545 (73.6)

Maternal age [mean (SD)] 29.3 (0.21)

Race/ethnicity

White, non-hispanic 443 (60.0)

Black, non-hispanic 54 (7.3)

Hispanic/Latino 171 (23.1)

Other 72 (9.7)

First baby 287 (39.2)

% Vacant [mean (SD)] 5.5 (0.18)

% Black [mean (SD)] 6.0 (0.3)

% Latino 13.5 (0.7)

% Below poverty 14.2 (0.5)

Live with baby’s father 591 (79.9)

Household income

$30,000 165 (22.3)

$30,000–$75,000 220 (29.7)

More than $75,000 231 (31.2)

Don’t know/refused 124 (16.8)

Education

HS/GED or less 220 (29.8)

More than HS/GED 519 (70.2)
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When considering neighborhood characteristics, unlike

other studies (Ross and Mirowsky 2001; Skogan 1990;

Wen et al. 2006; Weden et al. 2008), we did not find that

objective measures of neighborhood socioeconomic status

(SES) such as the percent of vacant households and resi-

dents below poverty were significantly associated with

maternal neighborhood perceptions. Rather, these eco-

nomic indicators are likely correlated with socio demo-

graphic characteristics that are more strongly associated

with neighborhood perceptions that were significant in the

model such as the percent of minority residents in the

neighborhood. It is also likely that the relationship between

objective neighborhood economic indicators and a

mother’s perception of her neighborhood was mediated by

the daily stress associated with living in a neighborhood,

which we accounted for with maternal and child charac-

teristics such as self-rated health and having a stubborn

baby.

Neighborhood characteristics that were associated with

maternal neighborhood satisfaction included the percent of

Table 2 Expected neighborhood satisfaction among mothers at 13-months post-partuma

Unadjusted Adjusted model

b 95 % CI Adjusted b 95 % CI

Moved birth to 13 months -0.24 (-0.58, 0.10) -0.15 (-0.53, 0.24)

Insurance

Medicaid/other/uninsured 0.00 Ref 0.00 Ref

Private 0.37 (0.06, 0.67) -0.27 (-0.71, 0.16)

Avg. hours of sleep per night 0.18 (0.09, 0.27) 0.08 (-0.02, 0.18)

Stubborn baby -0.57 (-0.87, -0.27) -0.53 (-0.84, -0.23)

Baby health

Good/fair/poor 0.00 Ref 0.00 Ref

Excellent/very good 0.62 (0.17, 1.08) 0.09 (-0.40, 0.57)

Maternal health

Good/fair/poor 0.00 Ref 0.00 Ref

Excellent/very good 0.73 (0.39, 1.07) 0.62 (0.24, 0.99)

Maternal age 0.03 (0.01, 0.05) 0.00 (-0.03, 0.04)

Race/ethnicity

White, non-hispanic 0.00 Ref 0.00 Ref

Black, non-hispanic -1.00 (-1.60, -0.40) 0.40 (-0.29, 1.08)

Hispanic/Latino -0.34 (-0.71, 0.04) 0.90 (0.41, 1.39)

Other -0.35 (-0.87, 0.18) 0.24 (-0.29, 0.77)

First baby 0.18 (-0.13, 0.50) 0.14 (-0.20, 0.49)

% Vacant -0.09 (-0.13, -0.06) -0.03 (-0.07, 0.01)

% Black -0.06 (-0.08, -0.04) -0.02 (-0.05, -0.01)

% Latino -0.03 (-0.04, -0.02) -0.03 (-0.04, -0.01)

% Below poverty -0.04 (-0.05, -0.03) -0.01 (-0.03, 0.01)

Live with baby’s father 0.16 (-0.22, 0.54) -0.23 (-0.66, 0.21)

Household income

\$30,000 0.00 Ref 0.00 Ref

$30,000–$75,000 0.56 (0.14, 0.98) 0.41 (-0.08, 0.89)

More than $75,000 0.97 (0.55, 1.38) 0.61 (0.03, 1.20)

Don’t know/refused 0.70 (0.22, 1.19) 0.53 (0.02, 1.04)

Education

HS/GED or less 0.00 Ref 0.00 Ref

More than HS/GED 0.17 (-0.16, 0.51) -0.59 (-0.99, -0.20)

Bold values indicate statistical significance at an alpha threshold of 0.05
a Variables included in the adjusted model include moved birth to 13 months, insurance, average hours of sleep per night, stubborn baby, baby

health, maternal health, maternal age, race/ethnicity, whether or not it was the mother’s first baby, household income, maternal education,

whether or not the mother lives with baby’s father, and block group characteristics such as % vacant households, % below poverty, % Latino,

and % Black
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black and Latino residents in the neighborhood. This is

consistent with Sampson and Raudenbush’s (2005) find-

ings that Americans have persistent beliefs linking the

presence of ethnic/racial minority groups to qualities that

are undesirable in neighbors or neighborhoods and that this

phenomenon exists despite the race/ethnicity of the

observer. We found that the percent minority population in

a mother’s neighborhood was significantly associated with

lower neighborhood satisfaction even when controlling for

that mother’s own race/ethnicity.

Several maternal characteristics were also associated

with maternal neighborhood satisfaction at 13 months post-

partum. Having more than a high school or GED education

was associated with lower maternal neighborhood satis-

faction. It is likely that, when controlling for other socio-

economic variables, being more educated may be linked

with mothers having higher expectations of their neigh-

borhood environments or being more critical of their

neighborhoods. On the other hand, having a high or

unknown income, being Hispanic/Latina, and being in

excellent/very good health were all maternal characteristics

associated with higher neighborhood satisfaction. The

association between higher household income and higher

neighborhood satisfaction is not novel. Several studies

have shown that, even when controlling for neighborhood

SES and self-reported health status, individual-level SES is

associated with neighborhood perception (Wen et al. 2006;

Poortinga et al. 2007). It cannot be determined, however, if

individual-level SES is a mediator in the relationship

between neighborhood SES and neighborhood perception

or a confounder of that relationship. Clearly household

income or means would likely impact the ability to live in a

neighborhood of a mother’s choosing, or to her satisfaction.

Being a Hispanic/Latina mother was associated with higher

neighborhood satisfaction in the full model, yet this same

association did not exist in bivariate analysis. Particularly,

when controlling for the percent of Latino residents in the

neighborhood, Hispanic/Latina mothers had significantly

higher neighborhood satisfaction. This is likely due to the

fact that Hispanic/Latina mothers derive more social sup-

port from and find more social cohesion in neighborhoods

with higher concentrations of Hispanic/Latino residents,

unlike mothers of other racial/ethnic backgrounds (Mul-

vaney-Day et al. 2007; Rios et al. 2011). Mothers’ reports

of being in very good or excellent health were also asso-

ciated with significantly higher neighborhood satisfaction.

Again, this is not a novel finding. Rather, several studies

have shown an association between individual’s neigh-

borhood perceptions and self-rated health (Wen et al. 2006;

Latkin et al. 2009; Poortinga et al. 2007). Self-rated health

likely acts as a proxy for daily stress, a characteristic also

shown to be related to neighborhood perceptions (Wen

et al. 2006); and psychological stress has been shown to

increase one’s susceptibility to sickness (Cohen et al.

1993).

There are several limitations of this study. First, there may

be residual confounding in the final model due to confounding

by unmeasured variables or due to the collinearity that likely

exists between maternal and neighborhood characteristics.

Also, although we were able to account for whether or not

mothers moved between birth and the 13-month interview, we

have not accounted for the reasons for moving, which likely

would also influence a mother’s satisfaction with her neigh-

borhood. Finally, neighborhood characteristics were pulled

from the 2000 United States’ census, which may have changed

by the time of the 13-month interview.

As more attention is paid to maternal self-reported

neighborhood quality as an important risk factor, it is

essential we understand what influences these reports at this

stage in the life course, particularly when data are collected

post-partum. Our results indicate that various aspects of the

neighborhood environment, maternal characteristics, and

characteristics of the child influence maternal neighborhood

satisfaction post-partum. All of these characteristics should

be accounted for when assessing the relationship between

maternal neighborhood perceptions and both short- and

long-term health effects in the offspring. In addition, when

assessing neighborhood perception at any point in the life

course, it is important to account for neighborhood- and

individual-level characteristics, as well as risk factors asso-

ciated with daily stress at the time of assessment.
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