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Previous research has clearly established associations between low socioeconomic status (SES) and poor
youth physical health outcomes. This article provides an overview of the main pathways through which
low SES environments come to influence youth health. We focus on 2 prevalent chronic health problems
in youth today, asthma and obesity. We review and propose a model that encompasses (a) multiple levels
of influence, including the neighborhood, family and person level; (b) both social and physical domains
in the environment; and finally (c) dynamic relationships between these factors. A synthesis of existing
research and our proposed model draw attention to the notion of adverse physical and social exposures
in youth’s neighborhood environments altering family characteristics and youth psychosocial and
behavioral profiles, thereby increasing youth’s risk for health problems. We also note the importance of
acknowledging reciprocal influences across levels and domains (e.g., between family and child) that
create self-perpetuating patterns of influence that further accentuate the impact of these factors on youth
health. Finally, we document that factors across levels can interact (e.g., environmental pollution levels
with child stress) to create unique, synergistic effects on youth health. Our model stresses the importance
of evaluating influences on youth’s physical health not in isolation but in the context of the broader social
and physical environments in which youth live. Understanding the complex relationships between the
factors that link low SES to youth’s long-term health trajectories is necessary for the creation and
implementation of successful interventions and policies to ultimately reduce health disparities.
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Socioeconomic status (SES) has long been known to influence
physical health, with increases in SES being associated with strik-
ing benefits to health (Adler et al., 1994; Adler & Newman, 2002).
SES-based disparities have been demonstrated across a range of
health outcomes in adults, including cardiovascular disease (Ka-
plan & Keil, 1993), diabetes (Everson, Maty, Lynch, & Kaplan,
2002), and mortality (Feinglass et al., 2007), and the influence of
SES on health begins early in life with lasting influences on
youth’s health well into their adult years (Chen, Matthews, &
Boyce, 2002; G. E. Miller, Chen, & Parker, 2011; Poulton et al.,
2002).

These persistent associations between SES and health have
challenged researchers to more fully explain why they exist. Var-
ious aspects of both the physical and social environments of youth
have been postulated to play a role, including neighborhood fac-
tors, such as the built environment (D. A. Cohen, Inagami, &

Finch, 2008) and violence (R. J. Wright, Mitchell, et al., 2004),
and family factors, such as exposure to indoor pollutants (Diette et
al., 2007) and parent psychological characteristics (R. J. Wright,
Cohen, Carey, Weiss, & Gold, 2002). However, psychologists who
have embarked upon SES–health research have primarily focused
on the psychosocial factors that explain these relationships. In
addition, many mechanistic studies have focused on single cate-
gories of influence (e.g., individual-level distress), yet these ap-
proaches are limited in their ability to explain SES gradients. For
example, accounting for a single category of mechanisms, such as
health behaviors, does not eliminate the relationship between SES
and mortality (Lantz et al., 1998). To ultimately arrive at a more
comprehensive understanding of the influences of SES on youth’s
health and to be able to properly inform future research and
interventions, it is necessary for psychosocial research to be inte-
grated together with an understanding of the physical environment
contributors to SES–health gradients, and for the influence of
factors at multiple levels to be examined simultaneously.

We note up front that the detrimental effects of growing up in
a low SES environment cannot be explained solely by access to
care and genetics. Whereas access to care has some influence on
health outcomes and may be reduced among low SES groups,
the fact that countries with universal health care, such as
Canada (Orpana & Lemyre, 2004) and the United Kingdom
(Banks, Marmot, Oldfield, & Smith, 2006; Marmot, Shipley, &
Rose, 1984; Marmot et al., 1991), nevertheless report gradients
in health by SES suggests that access to care may not be at the
core of current health inequalities (Pincus, Esther, DeWalt, &
Callahan, 1998). With respect to genetics, although genes un-
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questionably play a role in health, they probably do not serve as
a primary confounding factor, creating an artificial SES– health
gradient (e.g., Adler et al., 1994). Nonetheless, the functional
roles that genes play in the body may allow them to act as
mediators in other ways (e.g., adverse social environments such
as low SES altering patterns of gene expression that have
implications for health). Alternatively, genotypes could serve in
a moderator fashion (e.g., in particular, moderating the rela-
tionships between environmental variables and health; Cole,
2009). In this article, we do not include a primary focus on
either access to care or genetics, although we do discuss the
moderation and mediation possibilities for genes later in the
section on biological pathways to asthma.

The focus of the current review is to provide an overview of
the literature on mechanisms of the SES– health relationship
across multiple levels (i.e., the neighborhood, family, and in-
dividual) and across multiple domains (i.e., social and physical)
in order to develop a more comprehensive model of how low
SES influences physical health. Some of these issues have been
discussed in reviews, but rarely have they been integrated.
Although some reviews have focused only on influences at
single levels, be it at the individual (Bloomberg & Chen, 2005;
Lehrer, Feldman, Giardino, Song, & Schmaling, 2002), family
(Sandel & Wright, 2006), or neighborhood (Diez Roux, 2001;
Pickett & Pearl, 2001) level, others have focused on influences
in either the social (McNeill, Kreuter, & Subramanian, 2006;
Yen & Syme, 1999) or physical domain (Booth, Pinkston, &
Poston, 2005). The goal of this review is to provide an overview
and highlight the importance for psychologists of accounting
for physical exposures (together with the social factors they
traditionally study), and of considering factors across multiple
levels (neighborhood, family, individual) in efforts to explain
SES and health relationships.

To narrow the scope of this review, we chose to focus on
childhood health outcomes, given that SES disparities are already
documented during this period of life, and given that disparities
created in childhood may lay the foundation for life-long health
trajectories. More specifically, we focus on two of the most com-
mon health concerns in childhood and adolescence, pediatric
asthma and obesity, both of which follow the traditional SES
gradient (Delva, O’Malley, & Johnston, 2006; Miech et al., 2006;
P. A. Simon, Zeng, Wold, Haddock, & Fielding, 2003). As the
subsequent section will show, both are widespread among today’s
youth and pose significant health risks to youth.

This review is organized into three sections. First, we provide a
brief overview of the SES gradient in childhood asthma and
obesity. Second, we present an overarching model of the factors
ultimately affecting health disparities and discuss possible mech-
anisms for these effects, broken down into categories by level
(neighborhood, family, individual) and domain within level (phys-
ical, social). Third, we elaborate on the ways in which factors
across multiple levels and domains may operate and interact to
affect health disparities.

SES and Childhood Asthma and Obesity

Pediatric Asthma and Obesity

Both asthma and obesity affect millions of children and adoles-
cents, contributing significantly to the overall national disease

burden, putting youth at an increased risk for later health problems
and resulting in large economic costs (Akinbami, Moorman,
Garbe, & Sondik, 2009; Visscher & Seidell, 2001; Weiss &
Sullivan, 2001). Previous reviews have documented consistent
associations of low SES with poor childhood health outcomes,
including asthma and obesity (Chen et al., 2002; Starfield, 1982;
Starfield, Riley, Witt, & Robertson, 2002). We refer the reader to
these other reviews for additional details about the epidemiological
associations of SES with childhood health outcomes (Chen et al.,
2002; Starfield, 1982; Starfield et al., 2002). Rates of both obesity
and asthma have increased sharply in recent years and hence have
become the primary health problems faced by today’s youth (Dey
& Bloom, 2005; Hedley et al., 2004).

SES patterns in pediatric asthma. Pediatric asthma has
been on the rise in recent years (Akinbami & Schoendorf, 2002).
The lifetime prevalence of asthma among American youth under
the age of 18 is now estimated at 12.5%, that is, about nine million
youth; in addition, about four million children and adolescents
under the age of 18 experienced an acute asthma attack in the past
year (Dey & Bloom, 2005).

Low SES is consistently associated with greater asthma impair-
ment, including more frequent emergency department visits (Ma-
ziak et al., 2004; P. A. Simon et al., 2003), more frequent hospi-
talizations (Amre, Infante-Rivard, Gautrin, & Malo, 2002; Dales,
Choi, Chen, & Tang, 2002), greater symptoms (Ernst, Demissie,
Joseph, Locher, & Becklake, 1995), and more severe asthma
(Mielck, Reitmeir, & Wjst, 1996). These findings hold across
different types of SES measures (e.g., income, occupation) and
across both family and neighborhood SES measures. For example,
low SES is associated with higher prevalence rates of asthma,
across both family and neighborhood measures (Castro, Schecht-
man, Halstead, & Bloomberg, 2001; Cesaroni, Farchi, Davoli,
Forastiere, & Perucci, 2003; Claudio, Stingone, & Godbold, 2006;
P. A. Simon et al., 2003). Occasionally studies have failed to find
an inverse relationship between pediatric asthma and
neighborhood-level SES (e.g., Shankardass et al., 2007); however,
reduced access to health services in low SES areas may result in
underreporting of asthma prevalence in such areas.

SES patterns in pediatric obesity. The last 2 decades alone
have seen significant increases in overweight and obesity, typically
defined as a sex- and age-specific body mass index (BMI) greater
than or equal to 85th and 95th percentiles, respectively, among
children and adolescents, with current estimates of overweight
among U.S. youth between the ages of 2 and 19 years being �16%
(Hedley et al., 2004; Ogden, Flegal, Carroll, & Johnson, 2002).
This pattern has been found to exist among low SES youth in
particular (Mei et al., 1998; Shrewsbury & Wardle, 2008; Vieweg,
Johnston, Lanier, Fernandez, & Pandurangi, 2007).

Similar to the relationships discussed above, low SES is asso-
ciated with a greater likelihood of overweight or obesity across a
number of both family and neighborhood measures (Janssen,
Boyce, Simpson, & Pickett, 2006; Lamerz et al., 2005; Lobstein,
Baur, & Uauy, 2004; Oliver & Hayes, 2005; Wickrama, Wick-
rama, & Bryant, 2006). One review found mixed support for the
relationship between low SES in childhood and increased risk of
childhood obesity but reported consistent associations between
low childhood SES and obesity in adulthood (Parsons, Power,
Logan, & Summerbell, 1999). Overall, however, the relationships
between low SES and obesity have been demonstrated by a num-
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ber of studies to be fairly robust (Everson et al., 2002; Lynch,
Kaplan, & Salonen, 1997).

In sum, past research has established associations between liv-
ing in low SES environments and youth health problems including
asthma and obesity. Youth from low SES neighborhoods and
families as a group evince higher rates of, and impairment from,
asthma and obesity. In the next section we provide an overview of
the types of factors that have been proposed to explain the above
SES and health relationships.

Pathways Between SES and Child Health

Because SES is such a broad construct reflecting both household
and neighborhood characteristics, there are a wide variety of
potential mediators that could explain SES effects. Mediators
could occur at the neighborhood (e.g., community support), family
(e.g., parenting), or individual child level. At the individual level,
pathways include not only psychosocial characteristics (e.g., neg-
ative mood) but also the various levels of biological processes
(e.g., cells, gene expression) that shape disease pathogenesis. Fur-
thermore, influences at the neighborhood and family levels can be
broken down into both physical (e.g., pollutants) and social (e.g.,
interpersonal conflict) exposures. In order to organize the studies
included in this review, we structure the next sections first by
level—neighborhood, family, and child—and within level by do-
main, presenting evidence on both physical and social environment
characteristics.

With respect to the physical neighborhood and family environ-
ments, we refer to the presence or absence of physical components
or commodities of the environment, such as traffic, grocery stores,
parks, and allergens; that is, factors that are descriptive of the
structure of a given environment, rather than its people and

the interactions between them. Conversely, when we speak of the
social environment, we refer to factors that have their origin in
interactions between people or within people’s psychological per-
ceptions about their environment, such as violence, routines, trust,
and safety, or factors that are descriptive of people’s characteristics
and traits, such as parenting styles or psychological states. We
acknowledge that the physical and social domains do not operate
completely independently of each other and in some cases there
will be overlap in factors across the social and physical domains.
We discuss this synergistic relationship in more detail in the
second part of the article; however, we keep the distinction be-
tween the social and physical environments in the first part be-
cause it helps create an organizational structure for reviewing
studies, and because many of the studies stem from distinct disci-
plinary backgrounds (e.g., environmental health for pollution stud-
ies, psychology for studies of interpersonal conflict) that are not
typically presented together.

The third section of the article then integrates influences across
levels and domains and discusses the bidirectional and synergistic
ways in which these factors operate to shape children’s health. For
example, factors at the neighborhood level may spill onto the
family, altering family characteristics that in turn have implica-
tions for health. Or family dynamics and child psychosocial char-
acteristics may have reciprocal effects on each other, creating
feedback loops that accentuate effects on child health. Or factors at
multiple levels may interact to create synergistic, interactive ef-
fects on health.

A graphic representation of our model of these influences can be
found in Figure 1. This model depicts the primary pathways that
lead from various neighborhood-, family-, and person-level factors
to youth physical health. We propose that factors at different levels

Figure 1. Proposed pathways between socioeconomic status and youth health outcomes.
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influence one another in dynamic ways that can alter their
effects on child health. That is, factors at different levels and
domains should not be conceptualized simply as having indepen-
dent effects on health (as is implied by studies that examine
variables at a single level and their relationship to health), but
rather factors operate in more complex ways that are bidirectional
and synergistic to shape children’s health. For example, factors at
one level (e.g., the neighborhood) may spill over onto other levels
(e.g., the family), affecting how that factor shapes health. Factors
at two levels may also have reciprocal effects on each other (e.g.,
family dynamics affecting child psychological states, and vice
versa), creating feedback loops that accentuate effects any one
factor can have on child health. Last, factors at multiple levels may
interact in ways that create synergistic effects on health. We denote
these possibilities in Figure 1 by depicting unidirectional arrows
for cross-level, or spillover, effects and bidirectional arrows for
reciprocal effects.

This type of dynamic model stems from Bronfenbrenner’s
(1977) ecological systems theory that considered the ways in
which children are nested within broader family and neighborhood
environments, which both shape them and are shaped by them.
Bronfenbrenner’s original model consisted of four nested systems,
beginning with a person’s immediate environments, such as the
family home and school (microsystem), the interactions between
these most immediate settings (mesosystem), formal and informal
social structures that influence people and their settings (exosys-
tem), and finally overarching cultural “blueprints” based on which
the former three systems develop (macrosystem).

To first establish the specific factors that are relevant to SES
disparities, in the next sections we provide an overview of the most
commonly studied contributors at each level and domain to child-
hood asthma and obesity. Studies are included below if they
discuss factors at any level or within any domain as they are
relevant to childhood asthma and obesity, regardless of whether
they consider multiple domains or levels simultaneously. In addi-
tion, Tables 1–5 summarize relevant studies for each section and
are organized by study design (longitudinal followed by cross-
sectional studies) and sample size (in decreasing order).

Neighborhood Factors That Contribute to SES–Health
Relationships

By neighborhood factors, we refer to the influences outside the
family home, such as factors related to the physical structure of a
neighborhood or to the social climate among its residents. For a
recent review of methodological issues associated with studies
focused specifically on neighborhoods and health, see Diez Roux
and Mair (2010).

Asthma. Below we review how characteristics of the neigh-
borhood environment, in terms of both physical characteristics,
such as neighborhood pollution, and social characteristics, such as
neighborhood violence exposure and perceptions of neighborhood
safety, have important consequences for asthma outcomes among
youth.

Physical neighborhood environment. One of the primary
ways in which the physical neighborhood environment affects
asthma is via exposures to outdoor pollutants (see Table 1 for a
summary of relevant studies). In general, low SES neighborhoods
contain a greater number of sources of pollution, such as industrial

facilities (Chakraborty & Zandbergen, 2007), and have higher
levels of air pollutants, including nitrogen dioxide, ozone, and fine
particulate matter (Grineski, Bolin, & Boone, 2007). In turn, there
is strong evidence supporting the notion that these pollutants
negatively affect youth asthma, as a number of large-scale longi-
tudinal studies, following youth between the ages of 2 and 8 years,
uniformly suggest a detrimental impact of air pollution on youth
asthma outcomes (see Table 1).

Some of the stronger studies repeatedly assessed clinical asthma
outcomes over time. For example, O’Connor et al. (2008) followed
5- to 12-year-olds for 2 years, asking youth to complete 2 weeks
of at-home spirometry every 6 months. They found that short-term
increases in nitrogen dioxide, sulfur dioxide, and particulate matter
were related to subsequent poorer pulmonary function in youth,
including lower peak expiratory flow rate and lower forced expi-
ratory volume in 1 s (FEV1). Similarly, data from a large sample
of children from California, followed for up to 8 years with yearly
spirometry assessments, suggested that there were independent
adverse effects of both local traffic and regional air pollution on
subsequent youth lung development, as measured by FEV1 (Gau-
derman et al., 2007). In terms of directionality, one other study
also found that youth living within 300 m of arterial roads or
freeways were at a greater risk of repeat hospitalizations for
asthma over a 4-year follow-up period (Chang et al., 2009).

Although less objective, longitudinal studies using self-reported
asthma outcomes support the above findings that used objective
indicators (Brauer et al., 2002; McConnell et al., 2002; McConnell
et al., 2010; Zmirou et al., 2004). Finally, findings from the
above-discussed longitudinal studies are additionally supported by
cross-sectional studies using large sample sizes (Sahsuvaroglu et
al., 2009; Lee, Son, Kim, & Kim, 2006).

Increasingly, traffic proximity itself is being linked to asthma
outcomes (Salam, Islam, & Gilliland, 2008). Low SES neighbor-
hoods have been found to have more than twice the traffic density
of high SES neighborhoods (Houston, Wu, Ong, & Winer, 2004).
In turn, increased traffic leads to increased pollution, given that
one of the main emission sources contributing to outdoor pollut-
ants is diesel exhaust (Buonocore, Lee, & Levy, 2009). Cross-
sectional studies have linked living in a census area marked by
higher roadway density or facing major intersections to increased
asthma incidence among youth (Dales, Wheeler, Mahmud, Fres-
cura, & Liu, 2009; Juhn et al., 2005), and traffic in general has
been linked to asthma outcomes in Germany (Nicolai et al., 2003),
the United States (Chang et al., 2009; Gordian, Haneuse, & Wake-
field, 2006; S. Lin, Munsie, Hwang, Fitzgerald, & Cayo, 2002),
Great Britain (Edwards, Walters, & Griffiths, 1994), and Canada
(M. Lin et al., 2004). A California-based study furthermore esti-
mated that 6%–9% of pediatric asthma cases could be attributed to
automobile and truck traffic as well as to pollution resulting from
nearby ports (Perez et al., 2009).

Finally, traffic may also be detrimental to asthma because it
creates noise pollution. As shown above, low SES areas are
marked by higher levels of traffic and also greater traffic-related
noise. Among 5- to 12-year-old children in Germany, for example,
there was a dose-dependent increase in youth’s asthma with an
increasing pollution index (objectively derived) consisting of both
noise and air pollution (Ising, Lange-Asschenfeldt, Moriske, Born,
& Eilts, 2004). This may be because noise disturbs sleep; for
example, among the younger children in this study, reports of sleep
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disturbances resulting from road noise were associated with in-
creased asthma-related physician contacts. In part, this may be
because noise also alters stress hormone regulation (Ising & Ising,
2002).

Social neighborhood environment. Neighborhood social
stressors such as violence exposures have been linked to asthma
outcomes in youth (R. J. Wright, 2006). See Table 2 for a summary
of relevant studies. Low SES neighborhoods are marked by higher
levels of crime (Sampson, Raudenbush, & Earls, 1997). Case
studies of youth with asthma suggest that severe asthma symptoms
can come on after exposure to violence (R. J. Wright & Steinbach,
2001). Strong support for the negative impact of community vio-
lence on youth asthma outcomes comes from two longitudinal
studies (Sternthal, Jun, Earls, & Wright, 2010; Suglia, Ryan,
Laden, Dockery, & Wright, 2008). Sternthal et al. (2010) followed
over 2,000 children between the ages of 0 and 9 years for 3 years
on average, linking greater exposure to community violence to a
greater likelihood of parent-reported physician-diagnosed asthma
at follow-up after controlling for a host of other person-, family-,
and neighborhood-level variables. Similarly, lifetime community
violence exposure among 6- to 7-year-olds has been linked to
worse lung functioning, specifically lower forced vital capacity
and FEV1, among boys but not girls (Suglia et al., 2008).

Additional cross-sectional research yields similar conclusions.
R. J. Wright, Mitchell, et al. (2004) found that among 5- to
12-year-olds from inner-city regions of seven U.S. cities, those
exposed to greater levels of violence reported more asthma symp-
tom days after controlling for SES, physical housing conditions,
and other negative life events. Finally, among a small sample of 9-
to 18-year-olds, youth-reported neighborhood problems, such as
crime and drug use, have been linked to increased asthma daytime
symptoms, though not to worse pulmonary functioning (Chen,
Chim, Strunk, & Miller, 2007).

Conversely, positive social environments marked by greater
social capital, for example, can be beneficial to asthma. Broadly
speaking, social capital can be defined as a combination of col-
lective efficacy (i.e., cohesion among residents and willingness to
contribute to the common good) and community trust (i.e., trust
among community members of one another). However, studies
assessing social capital at the neighborhood level often rely on
different measures and focus on some but not all facets of social
capital, making it difficult to evaluate the effects of social capital
across different studies. The issues surrounding the definition and
measurement of social capital have been discussed in detail else-
where (Lochner, Kawachi, & Kennedy, 1999). More deprived
neighborhoods typically have lower levels of social capital (Loch-
ner, Kawachi, Brennan, & Buka, 2003). In turn, low neighborhood
collective efficacy, as defined by residents’ self-reports of per-
ceived social cohesion (e.g., how close-knit their neighborhood is)
and informal social control (e.g., whether they could count on
adults in the area to watch out for children’s safety), is associated
with increased rates of asthma diagnosis in adults (Cagney &
Browning, 2004). More research is needed in this area, but initial
findings suggest that similar relationships may exist among youth.
Gupta, Zhang, Sharp, Shannon, and Weiss (2009) assessed neigh-
borhood vitality, defined in this case as a census-tract-level mea-
sure taking into account social capital (a composite of civic en-
gagement, community diversity, interaction potential, and
residential stability), economic potential (reflecting, among other

things, a community’s commercial vitality and workforce poten-
tial, separate from the community’s SES), and community ameni-
ties throughout various Chicago neighborhoods. Among over
45,000 kindergarten through Grade 8 children, those from com-
munities marked by greater civic engagement and community
diversity were less likely to have asthma.

Obesity. We next turn to the relevant neighborhood factors
for youth obesity. The physical neighborhood contributes to youth
obesity outcomes through available foods and the built environ-
ment. The social neighborhood contributes to youth obesity
through factors such as neighborhood safety or violence and neigh-
borhood collective efficacy that can influence levels of perceived
stress among residents in the area and alter health-related behavior
patterns.

Physical neighborhood environment. Regarding obesity, the
types of physical characteristics of neighborhoods that form im-
portant influences are available resources, such as grocery stores,
and the quality of the built environment. Relevant studies are
summarized in Table 1. Overall, there are quite a number of
studies linking physical neighborhood characteristics to youth’s
risk for obesity and overweight via BMI and/or physical activity.
However, we also note that most of this research is cross-sectional
and relies on self-reports of weight and height.

Several studies have shown that low SES neighborhoods are
characterized by fewer supermarkets and more fast food and
convenience stores (Ford & Dzewaltowski, 2008; Larson, Story, &
Nelson, 2009; L. V. Moore & Diez Roux, 2006; Powell, Slater,
Mirtcheva, Bao, & Chaloupka, 2007). These factors in turn are
known to be associated with a greater likelihood of overweight
among adolescents (Powell, Auld, Chaloupka, O’Malley, & John-
ston, 2007). Research also suggests that the neighborhood SES of
grocery stores may influence BMI because groceries in poorer
areas may be of worse quality and because healthy groceries may
be less available (Inagami, Cohen, Finch, & Asch, 2006). In
addition, if food prices of unhealthy foods are lower than those of
healthy foods in low SES neighborhoods, this can drive behavior
and lead low SES families to be more likely to purchase unhealthy
food options (French, Story, & Jeffery, 2001; Epstein, Dearing,
Handley, Roemmich, & Paluch, 2006; Sturm & Datar, 2005;
Sturm & Datar, 2008).

The neighborhood built environment can further influence
childhood obesity through shaping youth’s physical activity op-
tions in a number of ways (de Vries, Bakker, van Mechelen, &
Hopman-Rock, 2007; Evenson, Scott, Cohen, & Voorhees, 2007).
First, access to physical activity facilities in general is limited in
low SES neighborhoods (Powell, Slater, Chaloupka, & Harper,
2006), and fewer available facilities and reduced facility access in
turn are related to reduced exercise rates and greater rates of
obesity (Gordon-Larsen, Nelson, Page, & Popkin, 2006). Second,
whether the neighborhood outdoor environment lends itself to
physical activity is important. Low SES residents have less access
to parks and generally “green” neighborhoods (Estabrooks, Lee, &
Gyurcsik, 2003; Martin, Warren, & Kinzig, 2004; Mennis, 2006).
One large longitudinal study followed youth for 2 years to inves-
tigate the influence of neighborhood vegetation and residential
density on BMI (Bell, Wilson, & Liu, 2008). Regardless of resi-
dential density, coming from greener neighborhoods was associ-
ated with a lower BMI 2 years later. Parks too have been linked to
lower BMI among youth (Bell et al., 2008; G. C. Liu, Wilson, Qi,
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& Ying, 2007), presumably because coming from greener neigh-
borhoods facilitates outdoor activities among youth. Third, neigh-
borhoods differ greatly in terms of walkability. Low SES youth are
especially likely to be attending schools in less walkable neigh-
borhoods (Zhu & Lee, 2008), and characteristics of less walkable
neighborhoods such as fewer street lights and safe road crossings
are associated with a lower likelihood of youth walking to school
(Timperio et al., 2006).

Social neighborhood environment. Psychosocially, percep-
tions of both positive and negative aspects of one’s neighborhood,
respectively, aid and reduce physical activity behaviors, indirectly
affecting youth’s obesity status (Carver, Timperio, & Crawford,
2008). Generally speaking, neighborhoods with greater income
inequality are less likely to be marked by social trust and social
cohesion (Kawachi, Kennedy, Lochner, & Prothrow-Stith, 1997)
and more likely to have crime (Sampson, Raudenbush, & Earls,
1997). Although much of this research is cross-sectional and relies
on parent (and occasionally youth) reports for both outcomes and
neighborhood-level characteristics, one exception is a longitudinal
study by Cradock, Kawachi, Colditz, Gortmaker, and Buka (2009),
who followed youth from Chicago neighborhoods for 2 years and
assessed levels of neighborhood social cohesion through a com-
munity survey. Not only were youth from more cohesive neigh-
borhoods—meaning from neighborhoods with fewer latent social
conflicts and with stronger social bonds—less likely to be inactive
at baseline, they were also more likely to be physically active at the
2-year follow-up, that is, more likely to be involved in school- or
community-based recreational activities, when compared with
youth from less cohesive neighborhoods.

Similarly, cross-sectional studies have linked social neighbor-
hood factors to BMI and youth physical activity levels. Regarding
BMI, several large-scale studies, some taking advantage of nation-
ally representative samples of adolescents, found that positive
neighborhood characteristics, such as high collective efficacy,
safety, and social capital, were negatively associated with youth
BMI (Cecil-Karb & Grogan-Kaylor, 2009; D. A. Cohen, Finch,
Bower, & Sastry, 2006; Duke, Borowsky, & Pettingell, 2012) and
positively associated with physical activity (Franzini et al., 2009;
Kimbro, Brooks-Gunn, & McLanahan, 2011).

Conversely, negative social characteristics of neighborhoods
can have adverse effects on youth’s physical activity behaviors. A
large sample of nationally representative Grade 7–12 students was
shown to engage in less weekly moderate to vigorous physical
activity if they came from neighborhoods marked by serious crime
(Gordon-Larsen, McMurray, & Popkin, 2000). Youth’s perception
of a safe environment at physical activity facilities is thought to
positively influence physical activity rates (Romero, 2005). Con-
cerns about violence and safety are associated with children com-
muting to school less often (Merom, Tudor-Locke, Bauman, &
Rissel, 2006) and engaging in exercise less frequently (Weir,
Etelson, & Brand, 2006), resulting in higher levels of overweight
among youth (Duncan, Johnson, Molnar, & Azrael, 2009). An-
other side effect of dangerous neighborhoods is that since they
may prompt parents to keep their children indoors, youth may
potentially be exposed to increased levels of household pollutants
and social stressors found inside their homes.

Interim conclusion. The neighborhood environments that
youth grow up in provide more than a passive backdrop to their
everyday lives. Instead they actively influence their health in

several important ways. The strongest evidence supports the det-
rimental influence of physical neighborhood characteristics, such
as air pollution, on childhood asthma. This evidence is particularly
convincing, as it has been demonstrated across a large number of
longitudinal studies, some of which were able to take advantage of
objective lung functioning assessments, such as spirometry. In
contrast, although studies investigating the impact of both positive
and negative social neighborhood influences, such as social capital
and neighborhood violence, on youth asthma and obesity come to
largely congruent findings, such studies are comparatively sparse
and almost exclusively cross-sectional in nature. Similarly, studies
on the influence of the physical neighborhood environment on
obesity-related outcomes among youth provide support for factors
such as grocery store accessibility and the presence of physical
activity facilities in neighborhoods but would benefit from addi-
tional longitudinal research and utilization of objective assess-
ments of overweight and obesity.

Family Factors That Contribute to SES–Health
Relationships

The negative effects of low SES are not limited to youth’s
neighborhoods but extend into their homes. The family environ-
ment consists of influences that are concentrated within the family
home (meaning in the physical realm), aspects related to housing
quality, and in the social realm, aspects related to the quality and
type of interactions between individuals living in the home.

Asthma.
Physical family environment. The homes that poor children

grow up in are of lower physical quality (Evans & Kantrowitz,
2002). For example, low SES youth are disproportionally exposed
to indoor allergens in the home. Several allergens, such as mouse
(Chew et al., 2003; Crain et al., 2002; Levy et al., 2004) and
cockroach (Matsui et al., 2003; Sarpong, Hamilton, Eggleston, &
Adkinson, 1996) allergen, are commonly found in the homes of
low SES youth, and results from the Inner City Asthma Study
revealed that the majority of inner-city youth were sensitized to
three or more indoor allergens and frequently exposed to carpeting,
pets, rats, and mice (Crain et al., 2002). Low SES youth are also
exposed to greater indoor nitrogen dioxide and particulate matter
levels, which increase with greater cooking time, gas stove, and
space heater use in low SES urban households (Baxter, Clough-
erty, Laden, & Levy, 2007; Hansel et al., 2008). Rauh, Chew, and
Garfinkel (2002) furthermore found that among low-income fam-
ilies, dilapidated housing and housing instability were related to
increased levels of allergens in the kitchens and bedrooms of
participating families, respectively.

In turn, indoor allergen exposure has been clearly indicated in
worsening asthma (see Table 3). Intensive intervention studies in
public housing aimed at reducing indoor allergens and managing
pest problems have shown to improve clinical outcomes among
youth with asthma (Levy, Brugge, Peters, Clougherty, & Saddler,
2006). Two longitudinal studies have furthermore measured in-
home particle and nitrogen dioxide concentrations among inner-
city families with children between the ages of 2 and 6 years with
asthma and followed up with youth 3 and 6 months later (Hansel
et al., 2008; McCormack et al., 2009). Increased indoor nitrogen
dioxide exposure was associated with increased (parent-reported)
coughing and nocturnal symptoms over time (Hansel et al., 2008)
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and greater levels of indoor particulate matter to increased (parent-
reported) symptoms and rescue inhaler use over time (McCormack
et al., 2009). Cross-sectionally, youth who are exposed to more
indoor allergens are more likely to have been diagnosed with
asthma (Lanphear et al., 2001). What is more, another study of 4-
to 9-year-olds showed that inner-city children who were allergic to
(as determined by skin prick) and also exposed to cockroach
allergens (as shown by dust samples from their bedrooms) had
greater asthma symptoms, more frequent unplanned physician
visits, and more hospitalizations than other children (Rosenstreich
et al., 1997).

Exposure to smoking (ETS) is also more common in low SES
homes and can exacerbate asthma. In a Chicago-based study of
inner-city families, about 30% of caregivers and 50% of house-
holds reported smoking, respectively (Kumar et al., 2008). How-
ever, examination of youth’s salivary cotinine levels, a more
objective measure of ETS, suggested that closer to 70% of inner-
city youth were indeed exposed to ETS. These estimates are all
considerably higher than what is considered the national average
rate of youth ETS exposure at home, 7.6% (Singh, Siahpush, &
Kogan, 2010). Using a longitudinal study design, Martinez, Cline,
and Burrows (1992) found that young children of mothers who
smoked more than 10 cigarettes per day and had less than 12 years
of education were more likely to develop asthma during this time
and had worse lung functioning at follow-up. Hence, ETS may put
children of low SES mothers at a particularly high risk for devel-
oping asthma. However, this study relied on self-reported smoking
habits of parents, suggesting that estimates of smoking rates may
be conservative. Two other cross-sectional studies also find that
ETS exposure in youth’s homes is associated with greater asthma
and wheezing prevalence (Berz et al., 2007) as well as repeat
emergency department visits (Wang, McGeady, & Yousef, 2007).

Social family environment. Numerous aspects of the social
family environment, including parent psychological states and
family dynamics, have been linked to pediatric asthma outcomes,
with both longitudinal and cross-sectional research suggesting the
considerable importance of the social family environment (see
Table 4). For example, the parents of low SES families are more
likely to experience greater levels of stress (Baum, Garofalo, &
Yali, 1999; Lantz, House, Mero, & Williams, 2005; Steptoe &
Feldman, 2001). In turn, higher levels of stress in parents have
been prospectively linked to an increased likelihood of asthma
onset by age 4 (Klinnert, Kaugars, Strand, & Silveira, 2008). Some
prospective studies of children with a family history of asthma
have also linked greater caregiver stress, measured every 2 months
for 2 years and then yearly thereafter, to a greater likelihood of
atopic profiles during youth’s first 2 years of life (R. J. Wright,
Finn, et al., 2004) and caregiver stress at 2–3 months to an
increased risk of wheeze during the following 12 months (R. J.
Wright et al., 2002). It should also be noted that although greater
caregiver stress was associated with undesirable asthma outcomes,
asthma outcomes among youth did not predict subsequent care-
giver stress, suggesting that associations between parental stress
and children’s asthma are not due to the burden of the disease
increasing stress levels among parents. Evidence also suggests that
parent-perceived stress and parent depression result in undesirable
outcomes among youth with asthma by leading to increased
amounts of inflammatory markers linked to asthma (Wolf, Miller,

& Chen, 2008), indicating youth biological pathways as a link
between parent mental health and youth asthma outcomes.

Low-income and inner-city mothers also show evidence of
significantly higher rates of depression than those found in the
general population, up to 50% in some studies (Bartlett et al.,
2001). In turn, children growing up with depressed mothers visit
the emergency department more frequently for asthma over a
6-month period (Bartlett et al., 2001) and experience greater
asthma morbidity in cross-sectional studies (Shalowitz, Berry,
Quinn, & Wolf, 2001). Similarly, children of mothers with minor
psychiatric disorders, including not only depression but also anx-
iety and somatic complaints, are more likely to have asthma
(Barreto do Carmo et al., 2009).

Research also points to the importance of the structure of
day-to-day family life in childhood asthma. The home environ-
ments of poor youth have been described as more chaotic (Evans,
2004). In turn, a study from our own research laboratory showed
that youth with asthma from family environments with lower
levels of family routines prospectively showed increasing levels of
asthma inflammatory markers across an 18-month period (Schreier
& Chen, 2010). This relationship between youth’s levels of in-
flammatory markers and family routines disappeared when con-
trolling for medication, suggesting that more structured family
environments are beneficial to youth’s daily asthma management.
This corroborates findings by Meijer, Griffioen, van Nierop, and
Oppenheimer (1995), who investigated differences between youth
with controlled and uncontrolled asthma and found that greater
interdependence among family members and rigid behaviors on
part of the parents were associated with controlled asthma. This
may be because more cohesive families may be better at staying
adherent to youth’s medication regimens.

Other family relationship characteristics, such as conflict and
support, have been linked to youth asthma outcomes in a number
of small-scale, cross-sectional studies. Greater family economic
stress is also associated with heightened family conflict (Conger,
Ge, Elder, & Lorenz, 1994), and poor families have been found to
provide less stimulating family environments, with less affection
from mothers (Bradley, Corwyn, McAdoo, & Garcı́a Coll, 2001)
and greater turmoil in the family (Evans, 2004). In turn, increased
parental criticism and less parental tolerance were found among
families of youth with asthma compared with healthy youth
(Brook & Tepper, 1997). Parental criticism toward adolescents
with asthma, as assessed through a short speech sample, has also
been associated with more severe asthma among youth admitted to
a tertiary care setting for asthma (Wamboldt, Wamboldt, Gavin,
Roesler, & Brugman, 1995). Similarly, children and adolescents
with asthma who reported less family social support experienced
more daytime, nighttime, and exertional symptoms, as well as
reduced pulmonary functioning (Chen et al., 2007). These rela-
tionships were further assumed to be a result of biological path-
ways, that is, increased levels of inflammatory markers of asthma,
rather than behavioral ones, such as smoking. Together these
studies suggest that the nature of interactions between youth and
their parents are linked to youth’s asthma outcomes.

Finally, family violence is more prominent among low SES
families (Emery & Laumann-Billings, 1998). Results from a pro-
spective nationally representative U.S. study suggest that 2- to
3-year-olds of mothers who were exposed to chronic intimate
partner violence had twice the risk of asthma onset, although this
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relationship was moderated by maternal caregiving, such that
youth of mothers who were able to maintain positive caregiving
were protected from these negative effects (Suglia, Enlow, Kullo-
watz, & Wright, 2009). Cross-sectional data from other countries
further support this notion. Negative effects on asthma-related
outcomes have been observed among Indian youth whose mothers
experienced domestic violence (Subramanian, Ackerson, Subra-
manyam, & Wright, 2007) as well as among Puerto Rican youth
who reported personal experiences with physical or sexual abuse
(R. T. Cohen, Canino, Bird, & Celedon, 2008).

Obesity. With respect to youth obesity, physical family in-
fluences include factors such as available foods in the household,
whereas social family environment influences include factors such
as the quality of family relationships, mealtime routines, and
parents’ psychological states.

Physical family environment. The physical family environ-
ment influences youth’s eating patterns by shaping the types of
food that are available and presented to children. Table 3 lists
relevant studies. What children eat is shaped by the types of foods
that are present in the home, such as the quantity of fruits and
vegetables (Hearn et al., 1998; H. Patrick & Nicklas, 2005).
Because parents are ultimately in control of purchasing the foods
their children are exposed to at home, the role of parents’ own food
preferences is also discussed here.

Several studies have shown that youth from low SES back-
grounds are less likely to have a healthy diet. They consume fewer
daily micronutrients and get more energy from snacks and fat
(Ruxton, Kirk, Belton, & Holmes, 1996), while at the same time
consume fewer fruits and vegetables (Giskes, Turrell, Patterson, &
Newman, 2002). This is in part because low SES parents buy foods
that yield a higher calorie to price ratio and that are less healthy,
thus exposing low SES youth to more unhealthy foods (Campbell
et al., 2002).

Furthermore, parents’ food preferences shape both what foods
their children are exposed to and what foods are available in the
family home, which in turn contribute to youth’s dietary patterns
and ultimately pediatric obesity (Campbell & Crawford, 2001;
Haire-Joshu & Nanney, 2002). This is problematic in that low SES
adults are more likely to have an unhealthy diet (Darmon &
Drewnowski, 2008), and foods that are preferred by parents are
more likely to be presented to children in the household (Skinner
et al., 1998). Hence, fruit and vegetable consumption, as well as fat
and confectionary consumption, are similar between children and
their mothers (Feunekes, Stafleu, de Graaf, & van Staveren, 1997;
Gibson, Wardle, & Watts, 1998; Oliveria et al., 1992). However,
more research is needed to investigate the influences on food
availability longitudinally, as all of the above studies are cross-
sectional, and to examine these effects in older youth.

Social family environment. Various family social factors,
such as family routines around meals, parenting and parental
stress, and role modeling from parents have been linked to pedi-
atric obesity. For a summary of studies investigating social family
influences on youth obesity, see Table 4.

Research on SES and family mealtimes is mixed, with some
studies reporting that high SES families eat more meals together
(Neumark-Sztainer, Hannan, Story, Croll, & Perry, 2003) and
others finding higher rates among low SES families (Campbell et
al., 2002). However, among low SES families, common mealtimes
are often marked by TV watching, which presumably limits com-T
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munication and active engagement with other family members
during mealtimes and has been shown to be related to less healthy
dietary patterns among youth (Coon, Goldberg, Rogers, & Tucker,
2001).

Nonetheless, common family mealtimes have been shown to be
an important pathway related to obesity. For a relatively recent
discussion of the importance and benefits of common family
mealtimes, as well as of the aspects of family mealtimes that result
in these benefits, see Fiese and Schwartz (2008). Among a nation-
ally representative sample of students followed from kindergarten
to Grade 3, those whose parents reported fewer family meals were
at an increased rate of becoming and being persistently overweight
(Gable, Chang, & Krull, 2007). Another study investigating a
national convenience sample of 9- to 14-year-olds found a positive
association between family dinners and overweight at baseline, but
not in longitudinal analyses (Taveras et al., 2005). Research fol-
lowing adolescents from age 15 to 20 indicates that having more
family meals during adolescence predicts consuming more fruits
and vegetables as young adults (Larson, Neumark-Sztainer, Han-
nan, & Story, 2007). This is supported by various cross-sectional
studies that show associations between family meals and improved
overall food consumption patterns (Videon & Manning, 2003) and,
more specifically, increased rates of fruit, vegetable, and micro-
nutrient intake and decreased soda and fat consumption (Gillman
et al., 2000; Neumark-Sztainer et al., 2003). Conversely, in a
large-scale Australian study investigating over 3,000 youth from a
population-based sample, youth whose mothers did not think eat-
ing together as a family was important were more likely to be
overweight (Mamun, Lawlor, O’Callaghan, Williams, & Najman,
2005). This may in part be because youth from families imple-
menting more family meals are more likely to consume regular
meals, which has been linked to a decreased risk for obesity
(Toschke, Kuchenhoff, Koletzko, & von Kries, 2005).

In addition to routines around mealtimes, parenting behaviors
are also linked to obesity-related outcomes. Parents from low SES
families are more likely to engage in harsh and punitive parenting
(Grant et al., 2003). One study investigated preschoolers’ abilities
to self-regulate energy intake (S. L. Johnson & Birch, 1994) and
found that preschoolers who had more controlling mothers were
less able to regulate their energy intake during ad lib consumption
trials and had greater fat stores. Similarly, overweight 7- to 13-
year-old children were more likely to have controlling mothers;
indeed, coding of videos taken during families’ mealtimes sug-
gested that these parents were twice as likely as the parents of
nonoverweight children to use maladaptive control strategies dur-
ing mealtimes (Moens, Braet, & Soetens, 2007), although direc-
tionality could not be established in this cross-sectional study. On
the other hand, indulgent or permissive parenting has also been
linked to a greater likelihood of obesity at follow-up in a 3-year
longitudinal study of 4- to 8-year-old children (Olvera & Power,
2010) and to the consumption of fewer nutrient-rich foods among
children in low SES families (Hoerr et al., 2009), suggesting that
either parenting extreme may be detrimental to subsequent youth
obesity.

Both the psychological state of parents and the support they
provide to their children can contribute to child obesity outcomes.
As mentioned previously, rates of both parent stress and parent
depression are higher among low SES parents (Bartlett et al., 2001;
Baum, Garofalo, & Yali, 1999). In turn, greater overall parent

stress (Koch, Sepa, & Ludvigsson, 2008; Moens, Braet, Bosnians,
& Rosseel, 2009) and lack of provision of emotional support
(Garasky, Stewart, Gundersen, Lohman, & Eisenmann, 2009) have
been linked to increased rates of obesity among youth. Some
convincing evidence in this area comes from a study based on a
large Swedish general population cohort followed for 5 years
(Koch et al., 2008). In this study, children from families with stress
in at least two of four areas were more likely to be obese, both
cross-sectionally and longitudinally.

Finally, with respect to physical activity, role modeling of
physical activity behaviors from parents can also influence youth’s
physical activity. Low SES adults are themselves less likely to be
physically active (Palmer & Jaworski, 2004), suggesting that low
SES youth benefit from such physical activity role modeling less
frequently. In turn, parental role modeling of physical activity
behaviors (mostly by fathers) relates to more physical activity
among youth (Davison, Cutting, & Birch, 2003). Similarities in the
physical activity behaviors of parents and their children have also
been noted with objective measures such as accelerometry (L. L.
Moore et al., 1991).

Interim conclusion. The family home environment of chil-
dren and adolescents is an important contributor to their health.
Again, evidence supporting the impact of the physical home en-
vironment (allergens, ETS) on asthma is particularly strong and
builds on numerous longitudinal studies and findings from an
intervention study. On the other hand, although the influence of the
physical home environment on youth obesity (i.e., available foods)
may seem intuitive, this is only supported by (largely small-scale)
cross-sectional studies. In the social family domain, many good
quality cross-sectional and longitudinal studies underscore the
importance in particular of family relationships, family routines,
and parent mental health (more strongly than parenting styles or
role modeling) on youth asthma and obesity outcomes. In addition,
research suggests that negative environmental home influences
tend to cluster and that low SES youth are significantly more likely
than higher SES youth to be exposed to multiple environmental
risk factors in their homes, such as crowding, noise, and housing
problems (Evans & Marcynyszyn, 2004), thereby putting them at
an especially high risk for asthma and obesity problems.

Person Factors That Contribute to SES–Health
Relationships

In this section of individual-level influences, we include youth’s
traits and behaviors that can affect their health, as well as biolog-
ical processes within children that explain how low SES comes to
affect disease outcomes. Hence in this section we review evidence
linking individual psychological states, such as child anxiety and
depression, to asthma and obesity, the biological processes con-
necting psychological states to asthma and obesity, and the types
of health behaviors that children engage in that may help explain
health disparities in asthma and obesity. Refer to Table 5 for
studies regarding person-level influences on asthma and obesity,
respectively.

Asthma. Low SES adolescents have higher rates of anxiety
and depression than their high SES counterparts (Miech, Caspi,
Moffitt, Wright, & Silva, 1999) as well as more socioemotional
problems (McLoyd, 1998). In turn, a number of psychological
factors, such as youth’s emotions and psychological states (Lehrer,
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1998), are associated with pediatric asthma outcomes (Lehrer et
al., 2002). Unfortunately, almost all studies assessing the influence
of emotional states on asthma have small sample sizes and should
be interpreted with caution until replicated in larger samples.

One longitudinal study followed over fifteen hundred 4- to
9-year-olds over 9 months to investigate the link between mental
health and asthma morbidity (Weil et al., 1999). They observed
increased rates of significant behavior problems among these
inner-city children with asthma, which in turn were linked to more
days of wheeze and a lower functional asthma status across the
9-month follow-up. Several small case–control studies further
show that compared with healthy controls, youth with asthma have
more anxiety disorders and greater rates of family histories of
emotional problems (e.g., Bussing, Burket, & Kelleher, 1996).
Finally, adolescents with moderate to severe asthma, as opposed to
no or mild asthma, were less able to control their emotions and
reported higher levels of depression, anxiety, and hostility (Silver-
glade, Tosi, Wise, & D’Costa, 1994). We note, however, that an
alternative possibility is that having a chronic illness such as
asthma is psychologically distressing, and many of the above
studies could be picking up on that association. Hence, more
research needs to be done to establish whether psychological
distress is primarily a cause or consequence of asthma exacerba-
tions.

Health behaviors also play an important role in asthma, partic-
ularly in terms of adherence to asthma medications. Although
adherence to daily asthma medications is an integral part of suc-
cessful pediatric asthma management, adherence is notoriously
low (Bender, Milgrom, Rand, & Ackerson, 1998), especially
among low SES youth (Cope, Ungar, & Glazier, 2008). McQuaid,
Kopel, Klein, and Fritz (2003) have furthermore shown youth’s
adherence to asthma medication to be negatively correlated with
asthma activity limitations and symptoms. Other, more general
health behaviors, such as cigarette smoking, are also relevant to
asthma. Smoking is more common among low SES compared with
high SES youth (Harrell, Bangdiwala, Deng, Webb, & Bradley,
1998), and in spite of its well-known negative consequences on
asthma (Boulet et al., 2006; Thomson, 2007), several studies report
higher rates of cigarette smoking among youth with asthma than
among healthy youth (Forero, Bauman, Young, Booth, & Nut-
beam, 1996; Precht, Keiding, Nielsen, & Madsen, 2006).

Biological pathways. Also at the individual level, experiences
of stress or distress can directly alter physiological systems that
have implications for disease. For example, both negative emo-
tions and psychological stress can alter the sympathetic–adrenal–
medullary (SAM) and hypothalamic–pituitary–adrenocortical
(HPA) axes and various immunological processes. The SAM and
HPA axes react to acute stress exposure by releasing increased
amounts of hormones, such as cortisol and epinephrine (Dedovic,
Duchesne, Andrews, Engert, & Pruessner, 2009; Segerstrom &
Miller, 2004), which in turn influence metabolic, cardiovascular,
and inflammatory processes. For more in-depth reviews on this
topic, see Kiecolt-Glaser, McGuire, Robles, and Glaser (2002) and
Gallo and Matthews (1999).

More specific to asthma are immunological pathways involved
in the airway inflammation and hyperresponsiveness. For example,
allergen exposure induces T helper cells to produce certain cyto-
kines, such as interleukins-4, �5, and �13 (IL-4, IL-5, IL-13).
IL-4 and IL-13 bind to B cells, leading to the release of immuno-T
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globulin E antibodies. These antibodies then bind to mast cells in
the airways. When mast cells degranulate, they release allergic
mediators, such as histamines and leukotrienes, which cause
asthma symptoms including edema, smooth muscle constriction,
and increased mucus production in the airways. Second, airway
inflammation and obstruction is also promoted through the cyto-
kine IL-5, which has been shown to increase eosinophil production
and, hence, the production of eosinophil cationic protein and
leukotrienes.

Children with asthma who come from lower SES homes display
greater stimulated production of these asthma-relevant cytokines,
including IL-5 and IL-13, as well as higher eosinophil counts
(Chen, Fisher, Bacharier, & Strunk, 2003; Chen et al., 2006).
Proceeding a level deeper biologically, there is also evidence
suggesting that the ways in which genes function may be altered
by low SES. Chen et al. (2009) documented that low SES is linked
to differential patterns of gene expression in children with asthma;
that is, low SES children showed bioinformatic indications of
heightened activation of gene transcription control pathways re-
lated to inflammation and reduced activation of pathways related
to catecholamine signaling compared with high SES children with
asthma.

In addition, research on gene–environment interactions suggests
that genes may moderate the relationships between environmental
influences such as SES and various psychological and health
outcomes. For example, the influence of genetics varies across the
SES spectrum. In general, twin studies suggest that the influence
of genes may be weaker among low SES individuals and increase
among people with increasing income (W. Johnson & Krueger,
2005; W. Johnson et al., 2010). This is thought to be because
studies focusing on a variety of outcomes suggest that there is less
variation in environmental factors in high SES environments,
leading to genes being more influential in the absence of these
environmental risk factors (Harden, Turkheimer, & Loehlin, 2007;
Turkheimer, Haley, Waldron, D’Onofrio, & Gottesman, 2003;
Tuvblad, Grann, & Lichtenstein, 2006).

Furthermore, psychological stress is linked to inflammatory
processes. For example, students with asthma exhibit greater im-
mune responses when experimentally presented with an allergen-
sensitization task during stressful times (i.e., during final exam
time) compared with less stressful times outside their exam period
(L. Y. Liu et al., 2002). Specifically, when participants were
instructed to inhale increasing dosages of allergens, they exhibited
greater levels of eosinophils in their blood during exam time.
Stress resulting from academic exams has furthermore been linked
to the alteration of other immunological processes, including lower
natural killer cell proliferation and greater lymphocyte prolifera-
tion and neutrophil release (Kang, Coe, & McCarthy, 1996; Kang,
Coe, McCarthy, & Ershler, 1997). Research by Marin, Chen,
Munch, and Miller (2009) has shown that youth with asthma who
experience acute stressors in the context of high chronic stress are
particularly vulnerable to increased asthma symptoms as well as
greater stimulated production of asthma-relevant cytokines such as
IL-4, IL-5, and IFN-�, again suggesting that stressors in youth’s
environments come to influence their physical health through
inflammatory pathways commonly associated with asthma mor-
bidity. Finally, tests of autonomic nervous system pathways rele-
vant to asthma revealed that in laboratory studies exposing youth
with asthma to emotional movies, when watching sad, but not

happy, movie scenes, children evidenced increased parasympa-
thetic activity, suggesting that distress increases airway instability
(B. D. Miller & Wood, 1997).

Obesity. At the individual level, both health behaviors and
child psychological distress are also associated with childhood
obesity. With respect to health behaviors, youth engaging in less
physical activity are not surprisingly at greater risk for overweight
and obesity (Dowda, Ainsworth, Addy, Saunders, & Riner, 2001;
K. Patrick et al., 2004; Sallis, Prochaska, & Taylor, 2000). This is
particularly relevant, since low SES children engage in less phys-
ical activity than their high SES counterparts (Gordon-Larsen et
al., 2000; Janssen et al., 2006). Related health behaviors, such as
less healthy dietary and exercise behaviors, lower breakfast and
fruit and vegetable consumption, and increased television viewing,
have also been shown to be related to increased risk for overweight
and obesity among youth from minority and low-income popula-
tions (Delva, Johnston, & O’Malley, 2007; Delva et al., 2006).

Several longitudinal studies provide clear support for the neg-
ative impact of television watching on youth weight status, al-
though objective measures of hours of TV watched are generally
not available. Low SES youth spend more time watching TV than
high SES youth (Hancox, Milne, & Poulton, 2005; Lioret, Maire,
Volatier, & Charles, 2007). In turn, two studies, one of which
involved a large, nationally representative sample of children
(Gable et al., 2007), followed youth for 3–7 years and found that
increased television watching is associated with youth being, be-
coming, and staying overweight (Gable et al., 2007; Gortmaker et
al., 1996). This is further strengthened by numerous cross-
sectional studies that find time spent watching TV to increase
youth’s risk of obesity and overweight (e.g., Andersen, Crespo,
Bartlett, Cheskin, & Pratt, 1998; Crespo et al., 2001).

Aside from being an entirely sedentary activity, television view-
ing also has indirect influences on diet. For example, children
between the ages of 3 and 10 years who watch more TV are also
more likely to eat junk food, thereby further increasing the nega-
tive health consequences of TV watching (Gable & Lutz, 2000).
Research also suggests that youth’s TV watching influences the
family diet (Taras, Sallis, Patterson, Nader, & Nelson, 1989), as
children are more likely to ask for foods they saw as part of TV
advertisements, thereby influencing their own caloric intake
through their parents’ purchasing behaviors.

Apart from health behaviors, youth’s psychological state also
influences obesity. As described earlier, low SES children expe-
rience more emotional problems (McLoyd, 1998; Miech et al.,
2006), and in turn, emotional problems can affect obesity. Data
from a large nationally representative sample of adolescents
showed that baseline depression was associated with obesity 1 year
later (Goodman & Whitaker, 2002). Grade 7–12 students were
followed for a year, and depression and obesity were assessed
repeatedly. There was no relationship between baseline depression
and obesity; however, youth who reported greater depressed mood
at baseline were more likely to become or have remained obese at
1-year follow-up, independent of a number of demographic and
child psychological and exercise covariates. In contrast, there was
no support for the opposite relationship of obesity at baseline
predicting depressed mood at follow-up. Goossens, Braet, Van
Vlierberghe, and Mels (2009) also found that among overweight
youth, psychological problems including depression and anxiety
were associated with emotional eating, which mediated the rela-
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tionship between psychological problems and a loss of control
over eating.

More generally, cross-sectional research has also linked greater
stress as well as stress reactivity to an increased likelihood of
adiposity and obesity (Hamer & Stamatakis, 2008; Lohman, Stew-
art, Gundersen, Garasky, & Eisenmann, 2009; Roemmich, Smith,
Epstein, & Lambiase, 2007). One way in which stress may influ-
ence obesity is by shaping people’s health behaviors, for example,
by facilitating unhealthy eating behaviors both in response to and
as a coping mechanism for stress (Jenkins, Rew, & Sternglanz,
2005). Finally, stress and psychological difficulties in adolescents
have also been linked to health behaviors such as a greater likeli-
hood of intake of fatty foods and less weekend exercise (A. E.
Simon, Wardle, Jarvis, Steggles, & Cartwright, 2003), which have
implications for obesity (Maffeis, 2000).

Biological pathways. As described in the above section on
biological pathways and asthma, individual experiences of stress
influence physiological systems, most notably the HPA axis. This
is relevant to obesity, given that glucocorticoids are increasingly
implicated in the metabolic syndrome, a clustering of risk factors
for cardiovascular disease, including insulin resistance, visceral
obesity, hypertension, high levels of triglycerides, and low levels
of high-density lipoprotein (Björntorp & Rosmond, 2000c; Ros-
mond, 2005).

An upregulation of the HPA axis is thought to lead to higher
cortisol levels among people experiencing greater stress. This in
turn has ultimately been linked to greater insulin resistance and
visceral adiposity (Björntorp & Rosmond, 2000b), and provides a
potential explanation for studies finding both greater rates of
obesity and cortisol among adults working in low as opposed to
high SES jobs (Rosmond & Björntorp, 2000). In addition, gluco-
corticoids may inhibit the stimulation of certain growth and sex
hormones that would normally assist in keeping cortisol levels
low, thereby further increasing the risk for visceral adiposity and
metabolic syndrome in general (Björntorp & Rosmond, 2000a;
Chrousos, 2000). Other studies have shown that glucocorticoids
stimulate caloric intake and together with insulin may steer peo-
ple’s food preferences (Dallman et al., 2004). For example, ran-
dom assignment of healthy adults to either a placebo or glucocor-
ticoid (methylprednisolone) treatment has shown that the link
between glucocorticoids and obesity risk may occur via increased
energy intake in response to glucocorticoids (Tataranni et al.,
1996).

Leptin, a hormone that helps regulate appetite, possibly repre-
sents another physiological pathway to obesity. Not only are leptin
and cortisol related to each other, a small study that assigned
people to shorter or longer sleep durations found that sleep depri-
vation (4-hr nights) resulted in an altered leptin–cortisol relation-
ship (Spiegel et al., 2004). Furthermore, increased evening cortisol
and lower leptin levels resulted in increased appetite among par-
ticipants who had been assigned to shorter sleep durations. Hence,
health behaviors such as sleep, which are themselves influenced by
perceived stress, alter biological pathways to obesity.

Finally, obesity is associated with systemic low-grade inflam-
mation that may contribute to an ongoing stimulation of the stress
system. This may potentially lead to a self-reinforcing cycle
through which stress leads to obesity that helps maintain greater
activation of stress systems (Hotamisligil, 2006; Kyrou & Tsigos,
2009).

Interim conclusion. At the individual level, both the psycho-
logical state of youth and the health behaviors they engage in
affect physical health outcomes. Although the evidence linking
youth’s mental health to asthma is largely based on small cross-
sectional studies, one larger longitudinal study provides support
for the link between child behavior problems and asthma at least.
However, youth’s emotional and psychological states and how
they relate to pediatric asthma need to be investigated in larger
samples. In contrast, with obesity, there are both large-scale lon-
gitudinal and cross-sectional studies that support the link between
youth depression and obesity. In addition, the negative influence of
television watching and the positive influence of physical activity
on obesity outcomes have been shown very convincingly both
cross-sectionally and longitudinally and across both children and
adolescents. Finally, both low SES and individual psychosocial
profiles shape responses of the autonomic, endocrine, and immune
systems, which provide mechanistic explanations at the individual
biological level for how low SES can affect pediatric health
outcomes.

Indirect Pathways to Youth’s Physical Health

Although research has investigated the many influences of SES-
related factors on youth asthma and obesity outcomes, most studies
have limited themselves to the examination of associations be-
tween single variables in the social or physical environment and
youth health outcomes. Few studies have explored the ways in
which factors at the child, family, and neighborhood levels might
operate through one another or interact with one another to affect
health disparities. The second part of this article highlights the
most important of these pathways through an overview of studies
that have addressed factors at multiple levels. We note here that in
contrast to the first part of the article, which sought to provide a
comprehensive review of factors at the individual, family, and
neighborhood levels, this section is intended to describe, but not
exhaustively review, the dynamic ways in which factors at differ-
ent levels may affect one another. We chose not to conduct a
comprehensive review in this section because most of the relevant
studies focus on psychosocial outcomes, and hence are only tan-
gentially relevant to the topic of asthma and obesity disparities;
however, where possible, we point readers to other reviews that
more thoroughly cover one or more of the pathways described
below.

Figure 1 includes indirect and synergistic pathways to youth’s
physical health. As discussed previously, the original transactional
model put forward by Bronfenbrenner (1977) highlights interac-
tions between various levels of influence. Although traditionally
focused on psychological well-being, this approach has argued that
youth’s well-being is the result of a complex interplay of factors
that are transactional, or reciprocal. For example, influences be-
tween children and their families are thought to be reciprocal in
that not only are children influenced by their families, but children
themselves also influence their families, thereby creating a dy-
namic cycle of influences dependent on the experiences and be-
havior of all family members.

Most research has focused on how transactional family patterns
shape psychosocial outcomes among youth (Dodge, Bates, &
Pettit, 1990; Rudolph & Hammen, 1999). Drawing on this litera-
ture, we focus below on evidence explaining how factors across
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levels may operate in conjunction to affect the types of individual-
level psychosocial outcomes linked earlier to youth asthma and
obesity.

Direct (Cross-Level) Relationships

With some factors, evidence suggests that relationships are
primarily unidirectional in nature, meaning that factors at one level
influence factors at another level (but not generally vice versa). As
can be seen in Figure 1, both the social and physical characteristics
of neighborhood environments provide a background that shapes
how families interact with one another, as well as shapes the
psychological states of both parents and youth. We start first with
the cross-level effects that neighborhoods can have on families and
then move to the effects that neighborhoods can have on youth
themselves.

Neighborhoods f Families. In the first part of the article,
we reviewed the links at the family level from parent mental
health, parenting styles, and housing quality to pediatric asthma
and obesity outcomes (see, e.g., Bartlett et al., 2001; McCormack
et al., 2009; Olvera & Power, 2010) and found that the evidence
for the impact of parent-perceived stress and parent mental health
was particularly convincing. However, these relationships may be
preceded, or influenced, by factors in the neighborhood environ-
ment that represent the beginning of a “downstream” cascade of
influences that leads through the family environment to youth,
ultimately influencing youth asthma and obesity outcomes.

Psychosocially, neighborhood factors may come to influence
downstream youth asthma and obesity through shaping parent
mental health and parenting styles. Specifically, living in violent
neighborhoods has been linked to worse overall parent mental
health, more restrictive parenting, and less warmth and closeness
from parents toward their children (Burton, 1990; Furstenberg,
1993; Klebanov, Brooks-Gunn, & Duncan, 1994; Stockdale et al.,
2007). Conversely, living in a positive neighborhood environment
marked by trust and cohesion is known to protect parents’ mental
health (Kim, 2010; Kim & Ross, 2009; Kohen, Leventhal, Dahi-
nten, & McIntosh, 2008; P. A. Wright & Kloos, 2007) and is
associated with improved family functioning, such as greater sup-
port, acceptance, and warmth within families (Chung & Steinberg,
2006; Kohen et al., 2008; Law & Barber, 2007; Vieno, Nation,
Perkins, Pastore, & Santinello, 2010). These connections are
highly relevant, given that both parent mental health problems
(Bartlett et al., 2001; Klinnert et al., 2008; Koch et al., 2008) and
parenting behaviors (Brook & Tepper, 1997; Chen et al., 2007;
Garasky et al., 2009; Wamboldt et al., 1995) have been linked to
youth asthma and obesity outcomes.

The physical characteristics of a neighborhood further influence
family behavior. Neighborhoods of lower quality, with fewer parks
and public facilities, result in parents being less likely to encourage
physical activity in their children and reporting lower levels of
parental efficacy (Ceballo & Hurd, 2008; Kotchick & Forehand,
2002; Shumow & Lomax, 2002), with subsequent negative effects
on youth’s overweight status. In addition, neighborhood air pol-
lution can have spillover effects onto home air quality (Ilgen et al.,
2001; Jones, Thornton, Mark, & Harrison, 2000; McCormack et
al., 2008), particularly when insufficient ventilation (found more
frequently in low SES households) traps outdoor pollution indoors.

Although beyond the scope of this article to describe in detail,
we remind interested readers to consider other indirect exosystem
effects on youth, including parents’ work environments. Parents
working in a positive environment tend to be warmer and more
responsive when interacting with their children at home (Green-
berger, O’Neil, & Nagel, 1994), whereas overwhelming work
conditions increase conflict at home (Galambos, Sears, Almeida,
& Kolaric, 1995). Conflict in turn has been linked to factors such
as youth mental health that can affect youth physical health (see,
e.g., DeCarlo Santiago & Wadsworth, 2009).

Overall, as indicated in Figure 1, these relationships appear to be
unidirectional in nature, meaning that the neighborhood environ-
ment predominantly exhibits spillover effects onto the family
environment, but that in general, reverse causation (e.g., factors
within a family influencing the broader neighborhood environ-
ments) does not occur frequently and is not supported empirically
in the literature.

Neighborhoods f Individuals. We previously concluded
that the impact of individual-level factors such as youth’s psycho-
logical state and health behaviors especially are important with
respect to asthma and obesity outcomes. However, psychological
states and perceived stress may have their origins within the
neighborhood environments youth live in. Specifically, neighbor-
hood characteristics including exposure to violence (R. J. Wright,
Mitchell, et al., 2004) and physical properties, such as housing
arrangements (Evans, Lercher, & Kofler, 2002) and noise pollution
(Evans, Bullinger, & Hygge, 1998), influence youth psychological
states.

Children growing up in poor neighborhoods are exposed to
particularly high rates of neighborhood violence (Aneshensel &
Sucoff, 1996; Sheehan, DiCara, LeBailly, & Christoffel, 1997),
which has been linked to greater youth distress (Meltzer, Vostanis,
Goodman, & Ford, 2007; Xue, Leventhal, Brooks-Gunn, & Earls,
2005), as well as greater posttraumatic stress disorder, depressive
symptoms, and behavioral problems (Aneshensel & Sucoff, 1996;
Boney-McCoy & Finkelhor, 1995; Fitzpatrick & Boldizar, 1993;
Fitzpatrick, Wright, Piko, & LaGory, 2005). These psychological
symptoms, in turn, have been associated with youth asthma and
obesity rates (Goodman & Whitaker, 2002; Hamer & Stamatakis,
2008; Silverglade et al., 1994; Weil et al., 1999; R. J. Wright,
Cohen, & Cohen, 2005). Similarly, physical neighborhood char-
acteristics, such as aircraft and traffic noise, negatively affect
youth’s quality of life and perceived stress (Evans, Bullinger, &
Hygge, 1998; Evans, Hygge, & Bullinger, 1995; Evans, Lercher,
Meis, Ising, & Kofler, 2001). In turn, greater stress worsens
asthma and increases risk of obesity (Hamer & Stamatakis, 2008;
R. J. Wright et al., 2005).

The above associations are supported by a small number of
studies that explicitly tested spillover effects across multiple levels
(e.g., neighborhood to family to child), although all in the context
of youth psychological well-being. Two longitudinal studies pro-
vide strong evidence of neighborhood environments, either posi-
tive or marked by violence, influencing both family environments
and youth problem and antisocial behaviors. A 2-year longitudinal
study found that exposure to violence at the neighborhood level
prospectively predicted decreases in family discipline over time,
which in turn increased the likelihood of youth engaging in future
problematic behaviors such as acts of violence (Spano, Vazsonyi,
& Bolland, 2009). Conversely, a positive social neighborhood
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environment can increase maternal acceptance and monitoring,
consequently lowering youth antisocial behavior over 4 years
(Law & Barber, 2007). Two cross-sectional studies using smaller
samples also found that undesirable neighborhood factors, such as
violence, negatively influence youth adjustment and mental health
by increasing parent psychological stress and family conflict (Gut-
man, McLoyd, & Tokoyawa, 2005; Overstreet & Braun, 2000).

Spillover effects have also been documented from SES to family
to child. Similarly to the above-discussed research on neighbor-
hoods, findings to date suggest that low SES (economic pressure
experienced by parents) increases family conflict and parenting
stress, which in turn increase youth internalizing and externalizing
behavior problems and depressed mood (Conger et al., 1994;
DeCarlo Santiago & Wadsworth, 2009; Hammack, Robinson,
Crawford, & Li, 2004). In turn these child psychological states
have been linked to asthma and obesity (e.g., Marin et al., 2009;
Roemmich et al., 2007); hence, we hypothesize that these types of
spillover effects from neighborhood to family to child relation-
ships and from SES to family interaction patterns to child psycho-
logical states will also have implications for childhood asthma and
obesity.

Overall, the associations connecting the neighborhood environ-
ment to individual characteristics are thought to be largely unidi-
rectional (see Figure 1). We acknowledge that there could be small
effects, such as when youth who grow up in more violent neigh-
borhoods develop behavioral problems themselves and conse-
quently later contribute to neighborhood violence; on the whole,
however, these apply to only certain select neighborhood charac-
teristics, as, for example, youth’s psychological states are unlikely
to affect neighborhood traffic or the availability of food stores.

Other microsystem influences. It is beyond the scope of this
article to discuss all microsystem influences on youth. However,
we briefly mention some additional factors not covered in detail in
this review, including school and work environments, and provide
citations to more detailed articles for interested readers. Regarding
schools, low SES schools are more likely to have more crowded
classrooms, greater student and teacher turnover (creating more
unstable school environments), lower teacher quality, and fewer
resources for physical activity and healthy food options, all of
which increase the stressfulness of the school environment and the
barriers to healthy behaviors in school, with implications for both
obesity and asthma (Alexander, Entwisle, & Dauber, 1996; Ha-
nushek, Kain, & Rivkin, 2004; Lankford, Loeb, & Wyckoff, 2002;
Maxwell, 1996; Minaker et al., 2006; Pianta & Early, 2001; Sallis,
Zakarian, Hovell, & Hofstetter, 1996; Scafidi, Sjoquist, & Stine-
brickner, 2007). In addition, youth’s home and school air pollu-
tion, crowding, and noise have been shown to interact to influence
youth health (S. Cohen, Evans, Stokols, & Krantz, 1986; Maxwell,
1996, 2003; McConnell et al., 2010).

Employment outside school is common among U.S. youth, with
about 50%–70% of high school seniors being employed part-time
(Entwisle, Alexander, & Olson, 2000; Entwisle, Alexander, Olson,
& Ross, 1999; Hirschman & Voloshin, 2007). Minority and low
SES youth are more likely to be in less desirable and high-intensity
jobs, with poorer working conditions and greater injury rates
(Hirschman & Voloshin, 2007; Rauscher & Myers, 2008). In
addition, youth who spend more time working outside school face
negative effects on their family, social, and academic lives (Green-
berger & Steinberg, 1986; Mihalic & Elliott, 1997; Monahan, Lee,

& Steinberg, 2011), and as shown above, greater stress in any or
all of these areas may further predispose youth to negative health
outcomes.

Interim conclusion. These studies illustrate potentially cas-
cading effects from one level to another that may ultimately come
to influence youth asthma and obesity. The neighborhood envi-
ronment is an important influence on both parent mental health and
parenting behaviors. Neighborhood stressors also directly influ-
ence youth’s psychological well-being, and influences of youth’s
school and work environments should not be ignored. Overall,
evidence suggests that these types of cross-level effects from
neighborhoods are largely unidirectional, as characteristics mea-
sured at the child and family level have not been found to longi-
tudinally predict changes in neighborhood characteristics.

Reciprocal Relationships

We now turn to influences that create reciprocal, self-
perpetuating patterns, both across levels (e.g., family conflict
increasing youth distress, which in turn shapes future family in-
teractions) and across domains (e.g., the built environment shaping
social interactions among residents, which in turn can shape social
action to improve the physical layout of their neighborhood; see
Figure 1). These reciprocal patterns can serve to further amplify
the impact of individually discussed factors on youth asthma and
obesity. This includes the amplification of both factors at the
individual level (e.g., youth’s psychological state) and at the fam-
ily level (e.g., family conflict), all of which have already been
shown to play important roles in pediatric asthma and obesity
outcomes.

Family N Youth. Parents’ and youth’s mental health and
behaviors have reciprocal effects on each other (Belsky, 1984).
Poorer parent mental health has been linked to worse mental health
among their children (Lindsey et al., 2008; Mellins et al., 2008).
Youth of mothers who are depressed are themselves more likely to
be depressed (Downey & Coyne, 1990) and to suffer from adjust-
ment, behavior and emotional problems (Downey & Coyne, 1990;
Riley et al., 2009). This may in part be due to independent effects
of shared environmental influences or common genetic risk factors
(Kendler, 2001; Rice, Harold, & Thapar, 2002). However, the
literature also clearly suggests negative parenting as a mediator
between poverty and youth mental health (Grant et al., 2003).

In turn, youth’s mental health and behavior problems also affect
their parents’ psychological state and behaviors (Elgar, McGrath,
Waschbusch, Stewart, & Curtis, 2004; Fite, Colder, Lochman, &
Wells, 2006) and begin to do so early on. Intriguing longitudinal
research that takes advantage of latent growth curve and structural
equation modeling has shown that children’s and adolescents’
behavioral problems and noncompliance both precede and are
consequences of maternal depression and negative parenting
(Combs-Ronto, Olson, Lunkenheimer, & Sameroff, 2009; Elgar,
Curtis, McGrath, Waschbusch, & Stewart, 2003; Gross, Shaw, &
Moilanen, 2008; Gross, Shaw, Moilanen, Dishion, & Wilson,
2008; Shaw, Gross, Moilanen, & Sameroff, 2009). As outlined
above, both maternal depression and negative parenting (e.g.,
harsh parenting) have been linked to negative outcomes with
respect to youth asthma and obesity, including greater asthma
morbidity (Shalowitz et al., 2001) and greater fat stores (S. L.
Johnson & Birch, 1994).
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Family conflict and violence also have reciprocal effects with
youth well-being. Low-income youth are more likely to experience
family assault (Finkelhor & Dziuba-Leatherman, 1994). In turn,
experiencing parental assault or corporal punishment is associated
with greater posttraumatic stress disorder symptomatology, de-
pression, and hopelessness among youth (Boney-McCoy & Fin-
kelhor, 1995). Similarly, parental conflict has been linked to
greater depressed mood and anxiety (Mechanic & Hansell, 1989),
internalizing and externalizing problems (El-Sheikh, Harger, &
Whitson, 2001; Grych, Fincham, Jouriles, & McDonald, 2000),
and child-perceived parental rejection (Shelton & Harold, 2008)
among youth. However, youth also actively contribute to this
reinforcing cycle of negative interactions, potentially leading to
negative or coercive behavior patterns across family members that
escalate over time (Patterson, DeBaryshe, & Ramsey, 1989). For
example, parents of highly disobedient and violent youth experi-
enced more anger, fear, and negative emotions toward their child
(Bradshaw, Glaser, Calhoun, & Bates, 2006), suggesting that
youth’s adversive behavior patterns may not only increase the
emotional burden on parents but also increase parents’ likelihood
of engaging in negative and violent behaviors themselves. In
addition, two studies suggest that adolescent maladjustment and
behavioral problems can have significant negative repercussions
on parenting pleasure, marital satisfaction, and marital functioning
(Cui, Donnellan, & Conger, 2007; Johnston & Mash, 2001). These
reinforcing patterns between violence and behavioral problems are
particularly relevant, as both violent family environments and
youth behavioral problems have been linked above to worse health
outcomes, for example, with respect to asthma (e.g., Suglia et al.,
2009). In addition, living in a violent environment leads to greater
everyday stress among youth, which in turn can also worsen
asthma and obesity outcomes (Lohman et al., 2009; Marin et al.,
2009).

This section provides evidence that reciprocal relationships exist
between parent and youth mental health, and as well between
family conflict and youth mental health. We suggest that the
effects of any one of these factors can get amplified by their
reciprocal relationships with these other factors, in turn amplifying
the effects that parent mental health, family conflict, and youth
mental health have on childhood asthma and obesity (Barreto do
Carmo et al., 2009; Goodman & Whitaker, 2002; Koch et al.,
2008; Moens et al., 2007; Silverglade et al., 1994; Wamboldt et al.,
1995).

PhysicalN Social. Reciprocal effects also exist between the
physical and social domains. For example, some reviews now
discuss the notion that greater psychosocial stress may increase
vulnerability to physical environmental stressors (Evans, 2004;
Morello-Frosch & Shenassa, 2006; Gee & Payne-Sturges, 2004;
Sandel & Wright, 2006).

At the neighborhood level, physical features of the built envi-
ronment, such as the presence of parks, create a space that deter-
mines how residents interact with one another socially, leading to
stronger or weaker social connections among residents depending
on how conducive physical neighborhood layouts are to social
interactions (Leyden, 2003; D. A. Cohen et al., 2008). In turn,
social characteristics of residents can shape the physical properties
of neighborhoods; for example, residents living in a neighborhood
higher in social capital are more politically engaged and invest
more time and effort into shaping their physical neighborhood (La

Due Lake & Huckfeldt, 1998). As both social capital and the
physical built environment play a role in pediatric asthma and
obesity (see, e.g., Cagney & Browning, 2004; Cradock et al., 2009;
Gordon-Larsen et al., 2006; Juhn et al., 2005), the reciprocal
relationships between them become especially important to under-
stand.

Important reciprocal relationships between social and physical
factors also exist at the family level (Sandel & Wright, 2006). For
example, families living in less physically desirable homes (e.g.,
noisier and more crowded homes) experience more conflictual
parent–child relationships and provide less stimulating and re-
sponsive parenting to their infants (Corapci & Wachs, 2002; Ev-
ans, Lepore, Shejwal, & Palsane, 1998). In addition, lower
observer-rated physical housing quality has been associated with
greater psychological distress among mothers (Evans, Wells,
Chan, & Saltzman, 2000). Conversely, psychological problems,
such as depressed mood, among caregivers is predictive of worse
physical home environments, perhaps because these caregivers
have fewer resources in the form of motivation, time, and materials
at their disposal to provide a positive physical home environment
(Klebanov et al., 1994). Persistently depressed parents also report
more negative physical home environments when compared with
parents from a healthy control group (Billings & Moos, 1981).

In sum, social influences have been shown to change physical
environments and physical environments to influence social ones
in reciprocal ways that suggest the importance of considering the
two domains together, particularly given that both physical family
environment exposures (such as indoor allergens and food avail-
ability) and social family environment exposures (such as family
routines) have been linked to asthma and obesity (Campbell &
Crawford, 2001; Gable et al., 2007; Levy et al., 2006; Schreier &
Chen, 2010).

Interim conclusion. Multiple factors at the family level, most
notably parent mental health and parenting styles, operate in a
reciprocal fashion with factors at the individual child level, includ-
ing youth mental health and behaviors. Relatedly, the physical and
social domains of neighborhood and family environments can
reciprocally influence each other. For example, at the neighbor-
hood level, the physical properties of neighborhoods can facilitate
or hinder social cohesion, which in turn can shape community
action toward changing neighborhood physical characteristics. At
the family level, physical characteristics of homes, such as crowd-
ing, influence family dynamics, which in turn can shape the ability
of families to maintain their home environment physically. These
reciprocal relationships then create spiraling sources of exposures
that contribute to risk for childhood health problems such as
asthma and obesity.

Interactions

In addition to unidirectional and reciprocal effects, factors
across different levels may interact to create effects on youth
health. Because several recent studies address cross-level interac-
tions in the context of pediatric asthma, we focus on these to
provide examples of cross-level interaction research.

Three recent studies have examined how the social and physical
environment, specifically stress and air pollution, interact to affect
childhood asthma. Although the direct links between air pollution
and asthma are well established, studies now suggest that certain
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social risk factors may exacerbate the effects of physical environ-
mental risks on asthma outcomes. Shankardass et al. (2009) pro-
spectively investigated whether parent-reported stress moderated
the impact of traffic-related pollution and in utero tobacco smoke
exposure in children. They found that traffic-related pollution had
worse effects on asthma incidence in youth whose parents reported
more stress, suggesting that social stressors such as family stress
can make youth more susceptible to the negative effects of risk
factors in their physical environment. Similarly, chronic life stress
in the form of lifetime exposure to violence among youth in
conjunction with elevated air pollution has been linked to in-
creased risk of asthma diagnosis (Clougherty et al., 2007). Finally,
among children already diagnosed with asthma, Chen, Schreier,
Strunk, and Brauer (2008) found that asthma morbidity was greater
among youth who had high levels of chronic family stress even in
spite of only modest exposures to traffic-related pollution. That is,
children and adolescents who reported greater chronic life stress in
their family in the context of modest air pollution exposures
showed evidence of greater stimulated cytokine production and
eosinophil counts (indicative of greater inflammation), resulting in
profiles similar to those of children who lived in high pollution
neighborhoods. This furthermore carried over to clinical asthma
outcomes longitudinally, as these youth also experienced increas-
ing symptoms and decreasing lung functioning over time.

More research needs to investigate the mechanisms underlying
these findings, but it is possible that social exposures such as high
chronic stress can result in a physiological shift, possibly through
sensitizing physiological systems, which then makes youth more
vulnerable to physical pollutants (Chen & Miller, 2007). Conse-
quently, youth who are exposed to ongoing social stressors may be
more vulnerable to negative effects of physical environment char-
acteristics, possibly because both can operate through similar
biological pathways. This points to the need for investigating the
effects of physical environment characteristics in the context of
youth’s social environment in order to more fully understand the
contributors to complex diseases such as childhood asthma.

The Importance of Timing

We acknowledge that the relationships between SES and envi-
ronmental influences have thus far been conceptualized in a rather
static way. However, as emphasized by Bronfenbrenner and Evans
(2000), taking into account settings, that is, the duration, timing,
and regularity of exposures, is also important. Several ways in
which timing may have effects on health have been proposed
(Pollitt, Rose, & Kaufman, 2005). For example, critical period
models suggest that SES is particularly influential during particu-
lar life stages, such as early childhood. Others suggest that dura-
tion of exposure—for example, extended exposure to a low SES
environment across longer periods (accumulation models) or in-
consistent exposure (consistency models)—is particularly detri-
mental. All of these are supported by empirical research to some
extent (Evans, Gonnella, Marcynyszyn, Gentile, & Salpekar, 2005;
Evans & Kim, 2007; G. E. Miller et al., 2009; Timberlake, 2007).
In addition, simultaneous exposure to more than one variable is not
only possible but presumably common. Youth growing up in
poverty are more likely to be exposed to multiple risks simulta-
neously (Adler & Stewart, 2010; Evans & Kim, 2010) and conse-
quently are at an especially high risk for health problems. Hence,

beyond considering reciprocal and synergistic effects of variables,
future research will need to consider in more detail both timing and
co-occurrence issues.

Future Directions

The model proposed above, together with insights from relevant
existing research, can inform future research in a number of ways.
Overall, a relatively large number of previous studies has estab-
lished connections between the individual variables in our model.
However, research to date has not fully addressed the complex
ways in which these variables interact and influence one another.
Consequently, several types of questions are in need of further
evaluation.

First, reciprocal influences between the physical and social
domains at both the family and neighborhood levels should be
investigated with respect to pediatric asthma and obesity in greater
detail, especially as research discussed in this article—such as the
synergistic effects of family stress or neighborhood violence and
air pollution on asthma—suggest that such investigations are
worthwhile. Some people have begun to advocate the integration
of the physical and social domains (e.g., Sandel & Wright, 2006),
but most research so far has viewed these two domains separately,
and different academic disciplines have tended toward investigat-
ing either one or the other. Hence, although this article shows that
there is strong support for many of the links between SES and
social and physical factors and in turn between these social and
physical factors and health outcomes, too few studies include an
investigation of dynamic mediating relationships, such as the po-
tential spiraling effects of the social and physical domains on each
other, and in turn how these cyclical relationships affect physical
health outcomes such as asthma and obesity. Future research
projects should involve researchers across disciplines on collabor-
ative projects to make the most effective use of the expertise
scientists can bring from their respective disciplines to better
understand the collective social and physical contributors to dis-
parities in asthma and obesity outcomes in childhood.

Second, reciprocal influences between the individual, family,
and neighborhood environments demand greater attention in stud-
ies of pediatric asthma and obesity. In many cases influences at the
neighborhood level represent the beginnings of a cascade of fac-
tors that move down through the family environment to influence
youth’s psychological state and health behaviors, and vice versa, in
turn influencing youth physical health. For example, with respect
to obesity, perceptions of neighborhood violence may alter par-
enting styles, which in turn may result in youth staying at home
more, adopting a more sedentary lifestyle, and over time becoming
more obese. The dynamics of these relationships need to be in-
vestigated in a health context in longitudinal studies, in order to
trace pathways over time and to ascertain the temporal order in
which influences in one domain or on one level affect other factors
and the eventual implications for physical health. For example, it
may be possible to test whether physical neighborhood factors
(e.g., violence) at Time 1 influence family dynamics (e.g., greater
psychological stress) at Time 2, and whether these family dynam-
ics in turn influence youth characteristics (e.g., poorer mental
health) and health outcomes such as asthma or obesity at a further
time point. Measurement across multiple levels simultaneously
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would also allow for a better evaluation of the relative contribu-
tions of factors at different levels.

Third, recent findings suggest that interactions across the phys-
ical and social domains warrant greater attention in health re-
search. So far these interactions have primarily focused on asthma
outcomes and encompassed influences in the social domain of one
level (e.g., the social home environment) and influences in the
physical domain of another level (e.g., neighborhood air pollu-
tion). Aside from investigating these relationships in greater detail,
it would be of interest to extend these investigations to different
variables and to different outcomes, such as obesity, since it is
possible that similar interactions across levels and domains are
also influential with regard to youth’s physical health outcomes
other than asthma. For example, the social home environment of
youth, including the nature of the relationships between youth and
other family members, may influence how youth take advantage of
opportunities for physical activity in their physical neighborhood
environment.

With respect to investigating various influences on asthma and
obesity specifically, more studies are needed that use a longitudi-
nal study design to allow for stronger conclusions regarding cause
and effect and that evaluate effects across different age groups, as
effects may differ between children and adolescents. In addition,
measurement issues exist for the assessment of asthma and obesity
outcomes alike. The majority of studies rely on self-reported
outcomes, including self-reported medication use and symptoms in
the case of asthma and self-reported physical activity or height and
weight information in the case of obesity. This leads to apparent
problems, most notably the questionable accuracy of such reports,
which may be further compounded by participants’ young age.
Taking advantage of existing technologies such as spirometry and
accelerometers would greatly increase the reliability of findings.

Finally, in terms of intervention implications, we caution against
the idea that just because low SES environments lack certain
qualities, providing them would be the solution to alleviating
health disparities. Some factors that are beneficial in high SES
neighborhoods (e.g., community attachment) may in fact have
undesirable consequences in low SES neighborhoods. Caughy,
O’Campo, and Muntaner (2003) showed that among families from
high SES neighborhoods, mothers’ lack of community attachment
was linked to greater internalizing disorders in their children,
whereas among families from low SES neighborhoods, mothers’
lack of community attachment was associated with lower rates of
internalizing disorders in their children. Similarly, neighborhood
social participation was associated with positive mental health
outcomes in communities with few stressors, whereas living on an
“isolated” block was advantageous for mental health if a neigh-
borhood experienced multiple stressors (Dupéré & Perkins, 2007).
The existence of strong social ties in poorly functioning commu-
nities may also have negative effects if it results in increased
exposure to deviant peers (Anderson, 1999; Darling & Steinberg,
1997; Pattillo-McCoy, 2000). Last, one experimental study inves-
tigated the effects of moving to a higher SES neighborhood as part
of a neighborhood desegregation program (Fauth, Leventhal, &
Brooks-Gunn, 2007). Follow-up data from 7 years later revealed
that this move to a better neighborhood had largely negative
influences on youth anxiety and depressive symptoms, a relation-
ship that was mediated by the social climate of the new neighbor-
hood environment. Families that moved ultimately ended up with

fewer informal social contacts compared with families that did not
have to move, which negatively influenced youth’s psychological
health. These findings are consistent with a systematic review (De
Silva, McKenzie, Harpham, & Huttly, 2005) that found inconclu-
sive evidence for an overall main effect of neighborhood social
capital on residents’ mental health. Instead of simply evaluating
what characterizes high SES neighborhoods, research should focus
also on how such factors may play out differently in different
situations, that is, in affluent versus disadvantaged neighborhoods.
Rather than work toward importing characteristics of high SES
environments, we need to work toward developing interventions
that are context specific and that are beneficial for health given the
circumstances under which many low SES families live.

Conclusion

In this review, we have documented that the socioeconomic
environment that children come from shapes both the physical and
social characteristics of neighborhoods, families, and children
themselves, with implications for childhood physical health prob-
lems, such as obesity and asthma. We have furthermore empha-
sized the importance of recognizing that the factors shaped by low
SES do not exist in isolation, but rather influence one another,
creating complex reciprocal relationships that work together to
alter physical health outcomes in youth. In some cases, effects at
one level spill over and influence other levels (direct, cross-level
effects; e.g., the built neighborhood environment shaping parent-
ing behaviors). In other cases, factors at different levels have
reciprocal effects on one another (e.g., parenting affecting child
behavioral problems, which in turn shape future parenting behav-
iors). And finally, factors across levels can interact to create
unique, synergistic effects (e.g., family stress accentuating the
effect of physical environmental exposures on asthma).

To effectively reduce the burden of pediatric asthma and obe-
sity, both acutely and in the long term, a more integrative approach
is necessary for understanding the contributing factors to child-
hood health disparities and for ultimately designing interventions
to reduce these disparities. Research has long investigated how
SES influences youth’s risk for asthma and obesity through mul-
tiple pathways. However, future research should move beyond
studying relationships between single environmental influences
and youth physical health outcomes and turn toward viewing the
more complex structures at play between factors at multiple levels
of influence and across both the social and the physical domains.
A more in-depth understanding of the reciprocal relationships
connecting these factors represents an important first step on the
way to creating maximally effective intervention strategies and
ultimately disrupting the pathways through which low SES comes
to negatively influence youth’s physical health.
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