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Abstract

Background: Child maltreatment is a common problem with known adverse consequences, yet its contributions to
the development and course of pediatric asthma are only poorly understood.

Main: This review first describes possible pathways connecting child maltreatment to pediatric asthma,
including aspects of the physical home environment, health behaviors and disease management, and
psychological consequences of child maltreatment. We subsequently review existing studies, which generally
report an association between maltreatment experiences and asthma outcomes in childhood. However, this
literature is in its early stages; there are only a handful studies, most of them rely on self-reports of both
child maltreatment and asthma history, and none have investigated the physiological underpinnings of this
association. Taken together, however, the studies are suggestive of child maltreatment playing a role in
pediatric asthma incidence and expression that should be explored further.

Conclusion: Existing data are sparse and do not allow for specific conclusions. However, the data are
suggestive of child maltreatment influencing asthma risk and morbidity long before the adult years. Future
research should focus on understanding how child maltreatment contributes to asthma disease risk and
progression in this highly vulnerable population.
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Background
Asthma remains one of the most prevalent chronic health
problems facing American youth today. An estimated
14 % of children and adolescents under the age of 18 are
diagnosed with asthma at some point in their lives [1].
The resulting costs are high in terms of increased rates of
health care use, including physician and emergency room
visits as well as hospitalizations, but also with respect to
youth’s psychological well-being, academic performance,
and missed school days [2–5]. Asthma has a multifactorial
etiology, where genetic liabilities and environmental expo-
sures interact in complex ways to cause reversible airway
inflammation and obstruction. Though physical exposures
such as viral infection, air pollution, dust mites, and cock-
roach antigen are known to play significant roles in
asthma onset and course [6–8], mounting evidence sug-
gests that features of the social environment do as well. In

this regard, social “pollutants” such as childhood poverty,
neighborhood violence, and familial stress, independently
contribute to pediatric asthma outcomes, and have the
potential to amplify effects of the physical environment
[9–12].
Given this growing appreciation for social contributors

to pediatric asthma, there is a surprising dearth of stud-
ies investigating the influence of child maltreatment his-
tory on asthma development and maintenance. Child
maltreatment, including neglect as well as physical, sex-
ual, and emotional abuse, is itself a widespread and
costly problem, affecting an estimated 25 % of American
youth under the age of 18 [13], with estimates of the
total lifetime cost of child maltreatment estimated to be
approximately $124 billion each year [14]. The extent of
youth’s exposure to multiple maltreatment types is
understudied but likely substantial [15, 16]. Importantly,
children and adolescents who experienced child mal-
treatment are more likely to engage in adverse health be-
haviors, such as smoking, and more likely to be obese,
have greater levels of chronic inflammation, and altered
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HPA axis profiles [17–20] - all factors known to play a
role in asthma onset and course [10, 21–23]. Although
long-term adverse physiological consequences of child
maltreatment are increasingly being identified, very little
is known about the role experiences of child maltreat-
ment play with respect to asthma in particular. Based on
what is known about the biological sequelae of child
maltreatment and the importance of social contributors
to asthma, however, experiences of child maltreatment
are likely to play an underappreciated role in pediatric
asthma.
We note that existing studies support strong links be-

tween psychological stress in general and the incidence
and expression of asthma [10, 24, 25]. Nonetheless, child
maltreatment represents a particularly salient adverse ex-
perience for children, and there are reasons to hypothesize
its effects on asthma morbidity will be even more pro-
nounced than other stressors, and also come in many dif-
ferent forms. Child maltreatment often persists over
extended periods of time, involves exposure to more than
one type of maltreatment, is carried out by individuals
close to the victimized children, associated with both
physical and psychological harm, and difficult for a child
to report or take action against. Consequently, child mal-
treatment in particular can permeate all aspects of a
child’s life and well-being. For these reasons we argue that
understanding maltreatment’s asthma-related conse-
quences will provide unique insights relevant to research
and practice. In addition, a better understanding of how
different types of maltreatment may or may not lead to
certain asthma-related outcomes can increase our under-
standing of the exact situations and pathways through
which adverse experiences come to negatively impact
health.
This review will summarize potential pathways through

which child maltreatment could influence pediatric
asthma outcomes, including youth’s home environment,
psychological well-being, health behaviors, and physio-
logical pathways. Subsequently we will review the existing
literature suggesting connections between child maltreat-
ment and pediatric asthma, and discuss limitations as well
as suggestions for future research.

Potential pathways connecting child maltreatment and
pediatric asthma
When considering the ways in which experiences of child
maltreatment may come to impact pediatric asthma, sev-
eral pathways need to be considered, including indirect ef-
fects through the physical home environment youth grow
up in, disease management and individual health behav-
iors, and psychological consequences of maltreatment. Fu-
ture research should make it a priority to disentangle the
precise ways in which these other stressors confound,
mediate, and moderate the association between child

maltreatment and pediatric asthma. At the end of this sec-
tion, the biological pathways connecting adverse social ex-
periences to asthma-related outcomes will be reviewed
briefly.

The physical home environment
The physical home environment children grow up in con-
tributes to pediatric asthma in important ways. Exposure
to environmental tobacco smoke, indoor air pollution, and
allergen exposure inside the family home are all strongly
connected to pediatric asthma outcomes [7, 21, 26–29].
Convincing cross-sectional associations between common
allergens, such as cockroach or mouse allergen, and
asthma diagnosis as well as asthma symptoms and
asthma-related hospitalizations and physician visits have
been shown [7, 30]. These findings are further strength-
ened by reports of interventions designed to reduce aller-
gen burdens inside the homes of youth with asthma
resulting in improved clinical outcomes among these
youth [31].
The physical home environment likely presents an im-

portant link between child maltreatment, especially neg-
lect, and pediatric asthma. An estimated four out of
every five cases of child maltreatment involves neglect
[32]. Although there are varying definitions of child neg-
lect, it is commonly described as the failure of caregivers
to meet a child’s basic needs and provide appropriate
care, food, shelter, supervision, and a safe environment
[33]. Access to education and medical care are also often
included. Hence, by definition, many forms of child neg-
lect may put children at an increased risk of living in
homes marked by greater chaos, less supervision, and
exposure to environmental pathogens. For example,
physically unsafe and dilapidated housing conditions
may go hand in hand with exposure to mold, house dust,
allergens, and phthalates, known contributors to asthma
[7, 34–36]. Studies show that substantiated cases of child
neglect frequently involve unsafe housing environments
[37, 38].
Neglectful caregivers may also be less likely to engage

in recommended preventive measures to successfully
manage their children’s asthma and minimize their chil-
dren’s symptoms, e.g., by removing carpets, frequent
cleaning, and prohibiting indoor pets, or attending to
their children’s health care needs regarding regular phys-
ician visits, access to current prescription medications,
and daily medication adherence. Research has shown
children living under inadequate housing conditions to
be less likely to receive adequate physical care and to
have their basic needs met [39]. Consequently, neglect
in particular may negatively affect asthma management
and morbidity by way of inadequate physical home
environments.
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Health behaviors and asthma management
Adherence to a variety of health behaviors is an integral
part of successful long-term asthma management, which
frequently requires adherence to daily medication.
Nonetheless, adherence rates to asthma medications are
often found to be very poor [40]. Depending on chil-
dren’s ages, asthma management can involve consider-
able involvement on the part of other family members,
who help oversee daily behaviors such as proper medica-
tion adherence. In addition, certain health behaviors
youth may engage in, for example smoking, can have es-
pecially detrimental consequences among youth with
asthma [41, 42] who are frequently found to be more
likely to smoke compared to their healthy peers [43, 44].
Again, maltreated youth may lack caregivers who can

support successful disease management. They may res-
ide in single-parent households where caregivers are
overburdened, juggling multiple responsibilities, and fi-
nancially stretched [45, 46], and as a result, unable to
seek appropriate medical care, pay for prescribed treat-
ments, and facilitate children’s medication adherence
[38]. Parents of children with maltreatment histories are
also more likely to be struggling with mental health and
substance abuse problems themselves [47–49], both of
which may further signal an inability on the part of par-
ents to be actively involved in their children’s disease
management process.
Youth’s own behaviors may also contribute to worse

asthma outcomes. Several studies have linked experi-
ences of child maltreatment to greater smoking rates
and more persistent smoking [19, 50]. This has the po-
tential to negatively affect both the onset of asthma as
well as exaggerate existing asthma [51]. A history of
child maltreatment has also been associated with in-
creased obesity rates among children and adolescents
[17]. This is of interest as obesity is increasingly being
identified as a risk factor for pediatric asthma, especially
nonatopic asthma, even though the underlying causes
are not yet clearly understood [22, 52]. Consequently,
obesity following child maltreatment may represent an-
other pathway to increased asthma risk. So might other
health practices, including drug use, sleep habits, or
dietary intake, but these pathways require further
investigation.

Psychological sequelae of child maltreatment
Exposure to child maltreatment may further increase in-
dividuals’ risk for asthma through negatively impacting
their psychological well-being. Several small scale studies
have established preliminary connections between emo-
tional states such as depression or anxiety and asthma-
related outcomes [53, 54] and documented higher rates
of behavioral problems and anxiety disorders among
youth with asthma [55]. One longitudinal study, for

example, linked greater rates of behavior problems to in-
creased rates of asthma morbidity in the form of more
days of wheeze and poorer functional asthma status over
the course of a 9 month follow-up period [56].
The psychological consequences of child maltreatment

are wide-ranging and have been well-established. Youth
who experienced child maltreatment exhibit poorer
emotion regulation, higher rates of internalizing and
externalizing behavior problems, as well as increased
rates of mood disorders, such as anxiety and depression,
and finally, fewer meaningful interpersonal connections
[16, 57–59]. These associations have been observed
across youth exposed to different types of child abuse
and neglect and may play an important role in linking
child maltreatment to pediatric asthma. Depression, for
example, is associated with altered endocrine and im-
mune functions that are relevant to the course of asthma
[60, 61].
Nonetheless, research suggests that not all maltreated

youth experience these psychological outcomes, and that
moderators such as gender of victim and timing of ex-
posure are important to consider. Not all studies report
gender differences in these associations, but in general
reports of internalizing problems appear to be more
common among female victims of child maltreatment,
and reports of externalizing problems more common
among male victims of child maltreatment [58, 59, 62].
With regard to timing of exposure, the evidence is
mixed. Some studies report that maltreatment during
the early childhood years (age 0–5) has the strongest in-
fluence on downstream psychological well-being [63],
whereas other studies find that, depending on the exact
outcome, later exposure may lead to similarly deleterious
consequences [64], or that maltreatment chronicity, ra-
ther than timing of exposure, is the most important
moderator of outcomes [65, 66].

Physiological pathways
Exposure to stressors may exacerbate existing inflamma-
tory responses mounted following exposure to environ-
mental pathogens, e.g., traffic-related air pollution or
allergens. Asthma is typically thought to be marked by a
shift towards Th2-dependent processes, both an early-
phase response involving IL-4 and IL-13 and a late-
phase response involving IL-5. Specifically, the release of
IL-4 and IL-13 sets off an inflammatory cascade involv-
ing the proliferation and differentiation of B cells, which
in turn synthesize and release IgE antibodies. These bind
to mast cells in the airways and, by causing them to de-
granulate and release histamines and leukotrienes, bring
about typical asthma symptoms including smooth
muscle constriction, mucus production, and edema.
Similarly, IL-5 aids the production, maturation, and acti-
vation of eosinophils which contribute to airway
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inflammation and obstruction and are involved in
longer-term asthma-related inflammatory processes.
Multiple studies have shown that stimulated produc-

tion of these cytokines increases in response to experi-
ences of stress, e.g., university examinations [67] and for
children with asthma this amplified cytokine production
is especially pronounced with family-related stressors,
such as conflict in the parent–child relationship or chaos
in the household [68]. In addition, recent studies have
found that child maltreatment is associated with in-
creased expression of IL-6, CRP [69, 70], and other non-
specific markers of low-grade inflammation, whose role
in asthma is increasingly appreciated. Furthermore, a
small number of studies have linked other social
stressors to cytokine activity of particular relevance to
asthma. For example, among youth with asthma, more
chronic family and household stress is associated with
increased production of the Th2 cytokines IL-5 and IL-
13, and higher eosinophil counts [71]. Similarly, expos-
ure to acute stressful life events in the context of chronic
family stress has been linked to greater Th2 cytokine
production, including levels of IL-4, IL-5, and IFN-
gamma, among youth with asthma [72]. Although these
papers do not specifically address the consequences of
child maltreatment, they suggest that normative varia-
tions in family climate may shift youth’s lymphocytes to-
wards a more aggressive Th2 phenotype, an effect that
would presumably be even stronger with the more se-
vere exposure of maltreatment.
Experiences of child maltreatment also have well-

documented consequences with respect to functioning
of children’s and adolescents’ hypothalamic-pituitary-
adrenal (HPA) axis [20]. Importantly, HPA axis dysregu-
lation following maltreatment has been shown to vary
substantially among children, based on the type of mal-
treatment, age at exposure, and subsequent internalizing
and externalizing symptoms, ranging from relative
hypercortisolism in some to relative hypocortisolism in
other cases. Glucocorticoids are important physiologic
regulators of many asthma-related immune functions,
and the basis of front-line asthma-control therapies for
many patients. If maltreatment reduces the availability of
glucocorticoids in the airways, or decreases cellular sen-
sitivity to these molecules, there could be implications
for asthma expression and/or management [73, 74].
Consistent with this possibility, one study found that
among youth with asthma, experiencing both acute and
chronic stress was associated with lower expression of
glucocorticoid receptor mRNA in leukocytes [75], which
could plausibly reduce cortisol-mediated signaling in
these cells. Another study found that among youth with
asthma, lower parental support was associated with
higher glucocorticoid resistance, as reflected in ex vivo
lymphocyte Th2 cytokine production, following co-

incubation with a mitogen and hydrocortisone [76].
These patterns have not been studied in the context of
maltreatment, but if present they could function as a
pathway for increasing risk of asthma development or
exacerbations.

Review
Existing studies linking child maltreatment history and
pediatric asthma
We identified seven studies that report on the association
of child maltreatment history and pediatric asthma, five of
them focusing on cross-sectional associations and two
taking advantage of longitudinal follow-up data.
Cohen et al. [77] studied a large, randomly selected

sample of Puerto Rican 5–13 year olds. Child and
parent-reported history of physical or sexual abuse dur-
ing the past year was associated with a roughly doubled
likelihood of parent-reported current asthma, as well as
greater rates of asthma-related health care and medica-
tion use after controlling for a number of confounders.
Independent effects of physical and sexual abuse were
not reported, however, leaving unclear whether the re-
sults were driven primarily by exposure to either type of
abuse or both.
Studies that have attempted to address this question

have yielded contradictory findings. In a relatively large
cross-sectional study of 6–7 year olds in Brazil [78], par-
ent reports of emotional abuse were associated with
symptom intensity among children with non-atopic, but
not atopic, asthma. No such association was found for
physical abuse after adjusting for a number of covariates.
By contrast, another cross-sectional study [79] found
that among 160 4–6 year olds, parent-reported physical
abuse was associated with an increased risk of child
asthma. Similarly, in a study of 15 year old Swedish ado-
lescents [80], self-reported physical abuse was associated
with increased self-reported asthma risk, whereas sexual
abuse was not. These findings are difficult to interpret
definitively. One possibility is that physical abuse predis-
poses youth to asthma onset, but does not play a signifi-
cant role in the course of disease. Future research is
needed to evaluate this further.
We also describe one cross-sectional study focused on

older adolescents and young adults (16–27 year olds)
from New Zealand [81]. This study is of interest in that
it compared the effects of both self-reported physical
and sexual abuse and official reports of maltreatment on
self-reported lifetime asthma diagnosis. The authors
found no association between self-reported abuse and
asthma, but found that an official record of child mal-
treatment roughly doubled risk of asthma diagnosis.
This points to the importance of considering different
effects of self-reported versus official maltreatment re-
cords, possibly because official records are indicative of
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younger age at exposure or particularly severe cases of
child maltreatment.
The strongest evidence comes from two studies using

longitudinal designs to explore child maltreatment and
pediatric asthma associations. Clark et al. [82] cate-
gorised 668 12–18 year olds into trauma classes based
on DSM-IV PTSD Criterion A guidelines, ranging from
no exposure to trauma to various physical and sexual
abuse categories. Trauma class was unrelated to self-
reported asthma history; no cross-sectional associations
were found at baseline, or longitudinal associations at a
1 year follow-up or age 25 in this sample. These null
findings may in part reflect the fact that some partici-
pants were recruited through a study of Alcohol Use
Disorders. Through that project, they may have received
medical, psychological, and/or addictions treatment,
which may have reduced the consequences of abuse.
Only one study has directly compared the impact of dif-

ferent types of abuse and neglect while also taking advan-
tage of hospital records to evaluate more objective
asthma-related outcomes. Lanier et al. [83] compared
large numbers of children who had at least one record of
having experienced child maltreatment before age 12 to
demographically similar children without abuse records
and followed them for several years. After controlling for
a number of individual, family, and community factors
(though not asthma history or severity), reports of child
maltreatment were associated with a 74–100 % greater
risk of hospital treatment for asthma. In addition, multiple
reports of child maltreatment were associated with more
frequent asthma-related hospitalizations. Finally, the au-
thors found no difference between the effects of history of
child abuse and child neglect, suggesting that, even
though the consequences of neglect are particularly
understudied, they may be as important as the conse-
quences of abuse. We note that the discrepancy between
the findings of this study and the previously discussed
study by Clark et al. [82] may in part be due to the focus
on more severe asthma here (hospitalization for asthma
based on medical records).
These few studies do not allow detailed conclusions

about the extent of asthma-related consequences follow-
ing experiences of child maltreatment. When taken
together, they are, however, suggestive of child maltreat-
ment playing a role in pediatric asthma. Existing results
vary with respect to the differential effects of physical
and sexual abuse, for example, with several studies indi-
cating greater effects for physical abuse. This could re-
flect the consequences of actual physical harm incurred
as a direct result of physical abuse. It may also reflect a
reluctance on part of children and adolescents (or their
caregivers) to report incidences of sexual abuse. Rates of
sexual abuse are also lower, requiring larger samples to
detect effects.

Further research is needed to clarify whether different
types of maltreatment have different consequences for
asthma, both in terms of its development and expres-
sion. The study by Lanier and colleagues [83] is particu-
larly encouraging and represents an important stepping
stone for future research in this area, as the authors
were able to assess these associations in a large sample,
using a longitudinal design and official records, and
across multiple types of maltreatment. Nonetheless, the
details of the links between child maltreatment and
pediatric asthma have yet to be understood in all their
complexity.

Limitations of research to date
As noted above, there are several limitations to the exist-
ing studies in this area of research that complicate the
interpretation of their findings. With regard to the over-
all association between child maltreatment and pediatric
asthma, three important methodological issues arise.
First, five out of the seven studies investigating the influ-
ence of child maltreatment on pediatric asthma out-
comes rely solely on cross-sectional data. These designs
prohibit conclusions about the direction of causality,
and raise questions about whether the observed associa-
tions are reflective of maltreatment’s effects on asthma,
or an alternative scenario involving reverse causality
and/or third variables. For example, as described in
more detail in the next sections, it is possible that
asthma elicits harsh parenting, or that some of the re-
ported associations have their origin in disadvantaged
socioeconomic circumstances.
Second, a measurement issue for both child maltreat-

ment and asthma is the heavy reliance on self- and
caregiver-reports. Not only are there problems with the
reliability and accuracy of self- and caregiver-reports of
asthma and maltreatment history, but given that in
many studies the same individual (either an older child
or a caregiver) reports on both, there are additional is-
sues of shared-method variance that may influence
findings.
Third, the existing studies do not allow for the sep-

aration of effects of child maltreatment from effects
of other, co-occurring stressors. Although some of the
studies reviewed here made an effort to control for
some co-occurring stressors e.g., parent mental health
[77, 83], physical living conditions and sanitation [78],
child mental health problems [79, 81–83], and domes-
tic and community violence exposure [79], most stud-
ies did not include multiple co-occurring stressors in
their analyses and no study included a specific assess-
ment of other stressful life events that children may
have been exposed to, such as parental divorce, death
of a close friend or relative, experiences of bullying,
and other, similar stressors.
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Several additional issues relate specifically to the meas-
urement of child maltreatment. First, few studies directly
compare effects of different types of child abuse, includ-
ing emotional, physical, and sexual abuse, to allow for
comparison of independent effects of these different
types of abuse. Second, even though the vast majority of
child maltreatment involves cases of neglect, only one
existing study examined the influence of neglect on
pediatric asthma outcomes. As mentioned at the begin-
ning of this paper, however, there are reasons to believe
that due, for example, to influences on the physical
home environment, children experiencing neglect may
be at an increased risk of worse asthma outcomes. In-
deed, Lanier et al. [83] found no difference between the
effects of child abuse and neglect. Relatedly, many other
studies [84] examine the influence of a summary score
based on a count of adverse childhood events experi-
enced. Aspects of child maltreatment are frequently in-
cluded in such summary scores, but independent effects
of the different types of adverse events included in the
summary score are rarely reported. Consequently, it re-
mains unclear whether differential asthma outcomes are
a consequence of exposure to child maltreatment or
other events included in the summary score, such as the
death of a loved one or parental divorce. Third, most
studies take advantage of large epidemiological data sets
which only include information on whether or not chil-
dren were exposed to maltreatment. More detailed infor-
mation, for example on the timing and duration of
exposure, is necessary to better understand the associa-
tions between child maltreatment and pediatric asthma.
Studies also vary substantially with respect to asthma

measurement. The majority of studies focus simply on
the presence of an asthma diagnosis. Research that con-
siders indicators of asthma-related morbidity, health-
care utilization, and functional impairment would pro-
vide a more nuanced understanding of how maltreat-
ment relates to the child’s experience of asthma and
associated costs for the medical system. Similarly, infor-
mation regarding asthma management outcomes, such
as the number of prescriptions filled and the type of pre-
scriptions (e.g., rescue versus controller medication),
could provide important information about the pathways
connecting child maltreatment (e.g., neglect) to asthma
morbidity. No studies so far have considered physio-
logical mechanisms, such as lung functioning and rele-
vant inflammatory processes, which could provide some
understanding of how child maltreatment operates, and
whether it is through physiological pathways comparable
to those activated by more commonly assessed social
stressors.
Finally, studies further differ with respect to the time-

frame they take into account. Some studies [78, 81, 83, 82]
focus on lifetime exposure to child maltreatment, others

on exposure during the past 12 months [77–79]. However,
given that several studies have documented adverse health
effects of child maltreatment well into adulthood, inquir-
ing only about exposure during the past year is likely to
result in conservative estimates of the influence of child
maltreatment as individuals grouped into ‘control/no mal-
treatment’ groups may have been exposed to child mal-
treatment earlier in life and may still be experiencing
consequences. In addition, the timing of exposure should
be considered carefully. It is possible that experiences of
child maltreatment during particular developmental win-
dows, such as infancy and early childhood, may have par-
ticularly strong and long-lasting effects on pediatric
asthma outcomes.

Additional important considerations
The role of socioeconomic status
The role socioeconomic status (SES) may play in the as-
sociations between child maltreatment and pediatric
asthma also warrants consideration. Previous research
has shown that children and adolescents from low SES
environments are more likely to suffer from asthma and
that growing up in low SES families is associated with
many of the same psychological sequelae that have been
shown to follow child maltreatment [9]. In fact, studies
consistently list low SES as a major risk factor for expe-
riences of both child neglect and abuse [85, 86]. Physi-
cians, however, may also be more likely to make
diagnoses of abuse when dealing with children from
lower SES backgrounds, suggesting that reporting may
be biased towards lower SES samples [87]. In addition,
youth who experience maltreatment tend to have lower
SES as adults, e.g., lower educational attainment and oc-
cupational prestige, indicating bidirectional relations be-
tween child maltreatment and achieved SES [88, 89].
Further supporting the importance of considering SES,
associations between child maltreatment and later gen-
eral health-related quality of life tend to shrink after
careful control for SES variables [90] and there are syn-
ergistic effects of child maltreatment experiences and
SES on child social and cognitive development [91].
Most studies evaluating the effect of child maltreatment
on pediatric asthma have not evaluated possible interac-
tions with SES, but this should be considered in the fu-
ture. One study reported that stressful life events
(including experiences of abuse) were more common
among adolescents living in physical housing conditions
marked by cockroaches, insecticides, dampness, and
smoking, all of which have the potential to worsen
asthma [84]. As children and adolescents from low SES
backgrounds are at higher risk for substandard housing,
general life stressors and child maltreatment, they may
be particularly vulnerable to worse asthma outcomes.
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Reverse causality
Given the largely cross-sectional nature of available data,
existing studies on the influence of child maltreatment on
pediatric asthma also do not allow for careful consider-
ation of issues of reverse causality. Research has docu-
mented that children and youth whose families are under
investigation for maltreatment by child welfare agencies
exhibit above average rates of chronic health conditions
(roughly 30–50 %, depending on the measure) [92]. Con-
sequently, it is possible that children with chronic health
conditions, such as asthma, are exposed to more abusive
and neglectful behaviors from their parents, as they may
require greater resources in terms of finances, emotional
support, and general supervision and attention. Several
studies have shown that the existence of chronic health
conditions among children increases the risk of child mal-
treatment [93, 94]. Children’s chronic health conditions
furthermore increase the risk of child maltreatment expe-
riences across a wide range of chronic health conditions
and in particular among children from lower SES families
[95]. This further underscores the idea that the presence
of pediatric chronic health conditions increases the strain
on and puts at risk families who are already in need. These
studies clearly suggest that the extent to which chronic
health conditions, such as asthma, may increase the risk
of child maltreatment experiences needs to be investigated
more carefully.

Recommendations for future research
Based on existing research on the impact of child mal-
treatment on pediatric asthma, there are several recom-
mendations for future research. First, most data to date
come from large, cross-sectional studies. However, to
truly understand the connections between child mal-
treatment and pediatric asthma, more longitudinal data
are needed.
Second, use of more in-depth study designs will be

needed to understand whether particular aspects of mal-
treatment are influential in shaping pediatric asthma
outcomes. This includes measurement of aspects of
child maltreatment applicable to exposure to any sub-
type, such as the timing and duration of exposure. Some
research suggests that the early childhood and adoles-
cent years are times of particular vulnerability [96–98].
Other aspects worth investigating will vary as a function
of the exposure studied. When focusing on child abuse,
specific data such as whether or not the perpetrator was
known and perceived sense of threat or sense of safety
following exposure may be of interest. When focusing
on child physical neglect, details on the physical home
environment may provide information on how neglect
comes to influence pediatric asthma. In short, a more
detailed examination of potential moderators and media-
tors of the association between child maltreatment and

asthma is needed. This may also provide insights into
potential protective factors which could inform future
research and prevention work.
Third, more work is needed to understand the bio-

logical pathways that might connect child maltreatment
with asthma outcomes. Even though these mechanisms
are understood well conceptually, more research is
needed to verify them in humans. To date, no study in
this area has assessed candidate physiological mediators.
Hence, nothing is known on direct effects of child mal-
treatment on lung functioning measures among children
and adolescents, or about relevant airway or allergic in-
flammatory processes typically associated with asthma
exacerbations.
Finally, most studies to date do not report on gender

effects but it is not clear that they were always examined
in detail. Future research should continue to include
both boys and girls and examine whether boys and girls
are impacted differently by experiences of varying types
of child maltreatment. At least one study has reported
boys to be more likely to report general health and men-
tal health symptoms in response to child abuse than girls
[80], suggesting that there may be sex-based differences
with respect to pediatric asthma as well.

Conclusions
Although several studies link experiences of child mal-
treatment to adult-onset asthma and asthma morbidity
among adults [99–101], very little research has investi-
gated these associations among children and adolescents.
Existing data are sparse and do not allow for specific
conclusions regarding the exact associations between
various types of child maltreatment and asthma-related
outcomes. However, the data are suggestive of child mal-
treatment influencing asthma risk and morbidity long
before the adult years. More research is needed to
understand how child maltreatment contributes to
asthma disease risk and progression in this highly vul-
nerable population.

Abbreviations
CRP: c-reactive protein; HPA: Hypothalamic-pituitary-adrenal; IL: Interleukin;
SES: Socioeconomic status.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
HMCS conducted the literature review and wrote the initial draft of the
manuscript. GEM and EC helped to revise and refine the initial draft of the
manuscript. All authors read and approved the final manuscript.

Acknowledgements
This manuscript was supported by the National Institutes of Health (grant
HL108723; EC).

Author details
1Department of Biobehavioral Health, The Pennsylvania State University, 219
Biobehavioral Health Building, University Park, PA 16802, USA. 2Department

Schreier et al. Asthma Research and Practice  (2016) 2:7 Page 7 of 10



of Psychology and Cells to Society (C2S): The Center on Social Disparities
and Health, Institute for Policy Research, Northwestern University, Evanston,
IL, USA.

Received: 8 December 2015 Accepted: 17 February 2016

References
1. National Center for Health Statistics. Summary health statistics for U.S.

Children: national health interview survey, 2012. 2014. p. 1–81.
2. National Center for Health Statistics. Asthma Prevalence, Health Care Use,

and Mortality: United States, 2005–2009. 2011. p. 1–15.
3. Taras H, Potts-Datema W. Childhood asthma and student performance at school.

J School Health. 2005;75(8):296–312. doi:10.1111/j.1746-1561.2005.00041.x.
4. Moonie SA, Sterling DA, Figgs L, Castro M. Asthma status and severity

affects missed school days. J School Health. 2006;76(1):18–24. doi:10.1111/j.
1746-1561.2006.00062.x.

5. Bahadori K, Doyle-Waters MM, Marra C, et al. Economic burden of asthma: a
systematic review. BMC Pulm Med. 2009;9(1):24–16. doi:10.1186/1471-2466-9-24.

6. Gauderman WJ, Vora H, McConnell R, et al. Effect of exposure to traffic on
lung development from 10 to 18 years of age: a cohort study. Lancet. 2007;
369(9561):571–7. doi:10.1016/S0140-6736(07)60037-3.

7. Lanphear BP, Kahn RS, Berger O, Auinger P, Bortnick SM, Nahhas RW.
Contribution of residential exposures to asthma in US children and
adolescents. Pediatrics. 2001;107(6):e98. doi:10.1542/peds.107.6.e98.

8. Rosenstreich DL, Eggleston P, Kattan M, et al. The role of cockroach allergy
and exposure to cockroach allergen in causing morbidity among inner-city
children with asthma. N Engl J Med. 1997;336(19):1356–63. doi:10.1056/
NEJM199705083361904.

9. Schreier HMC, Chen E. Socioeconomic status and the health of youth: a
multilevel, multidomain approach to conceptualizing pathways. Psychol
Bull. 2013;139(3):606–54. doi:10.1037/a0029416.

10. Chen E, Miller GE. Stress and inflammation in exacerbations of asthma. Brain
Behav Immun. 2007;21(8):993–9. doi:10.1016/j.bbi.2007.03.009.

11. Clougherty JE, Levy JI, Kubzansky LD, et al. Synergistic effects of traffic-
related Air pollution and exposure to violence on urban asthma etiology.
Environ Health Perspect. 2007;115(8):1140–6. doi:10.1289/ehp.9863.

12. Chen E, Schreier HMC, Strunk RC, Brauer M. Chronic traffic-related Air
pollution and stress interact to predict biologic and clinical outcomes in
asthma. Environ Health Perspect. 2008;116(7):970–5. doi:10.1289/ehp.11076.

13. Finkelhor D, Turner HA, Shattuck A, Hamby SL. Violence, crime, and abuse
exposure in a national sample of children and youth. JAMA Pediatr. 2013;
167(7):614–8. doi:10.1001/jamapediatrics.2013.42.

14. Fang X, Brown DS, Florence CS, Mercy JA. The economic burden of child
maltreatment in the United States and implications for prevention. Child
Abuse Neglect. 2012;36(2):156–65. doi:10.1016/j.chiabu.2011.10.006.

15. Herrenkohl RC, Herrenkohl TI. Assessing a Child’s experience of multiple
maltreatment types: some unfinished business. J Fam Viol. 2009;24(7):485–96.
doi:10.1007/s10896-009-9247-2.

16. Hussey JM, Chang JJ, Kotch JB. Child maltreatment in the United States:
prevalence, risk factors, and adolescent health consequences. Pediatrics.
2006;118(3):933–42. doi:10.1542/peds.2005-2452.

17. Danese A, Tan M. Childhood maltreatment and obesity: systematic review and
meta-analysis. Mol Psychiatry. 2013;19(5):544–54. doi:10.1038/mp.2013.54.

18. Danese A, Pariante CM, Caspi A, Taylor A, Poulton R. Childhood
maltreatment predicts adult inflammation in a life-course study. Proc Natl
Acad Sci U S A. 2007;104(4):1319–24. doi:10.1073/pnas.0610362104.

19. Lewis TL, Kotch J, Wiley TRA, et al. Internalizing problems: a potential
pathway from childhood maltreatment to adolescent smoking. J Adolesc
Health. 2011;48(3):247–52. doi:10.1016/j.jadohealth.2010.07.004.

20. Cicchetti D, Rogosch FA. Neuroendocrine regulation and emotional
adaptation in the context of child maltreatment. Monogr Soc Res Child.
2012;77(2):87–95. doi:10.1111/j.1540-5834.2011.00666.x.

21. Gerald LB, Gerald JK, Gibson L, Patel K, Zhang S, McClure LA. Changes
in environmental tobacco smoke exposure and asthma morbidity
among urban school children. Chest. 2009;135(4):911–6. doi:10.1378/
chest.08-1869.

22. Permaul P, Kanchongkittiphon W, Phipatanakul W. Childhood asthma and
obesity–what is the true link? Ann Allergy Asthma Immunol. 2014;113(3):
244–6. doi:10.1016/j.anai.2014.07.001.

23. Priftis KN, Papadimitriou A, Nicolaidou P, Chrousos GP. Dysregulation of the
stress response in asthmatic children. Allergy. 2009;64(1):18–31. doi:10.1111/
j.1398-9995.2008.01948.x.

24. Wright RJ, Rodriguez M, Cohen S. Review of psychosocial stress and
asthma: an integrated biopsychosocial approach. Thorax. 1998;53(12):
1066–74. doi:10.1136/thx.53.12.1066.

25. Rosenberg SL, Miller GE, Brehm JM, Celedón JC. Stress and asthma: novel
insights on genetic, epigenetic, and immunologic mechanisms. J Allergy
Clin Immunol. 2014;134(5):1009–15. doi:10.1016/j.jaci.2014.07.005.

26. Hansel NN, Breysse PN, McCormack MC, et al. A longitudinal study of indoor
nitrogen dioxide levels and respiratory symptoms in inner-city children with
asthma. Environ Health Perspect. 2008;116(10):1428–32. doi:10.1289/ehp.11349.

27. McCormack MC, Breysse PN, Matsui EC, et al. In-Home Particle
Concentrations and Childhood Asthma Morbidity. Environ Health Perspect.
2008:1-5. doi:10.1289/ehp.11770.

28. Berz JB, Carter AS, Wagmiller RL, Horwitz SM, Murdock KK, Briggs-Gowan M.
Prevalence and correlates of early onset asthma and wheezing in a healthy
birth cohort of 2- to 3-year olds. J Pediatr Psychol. 2006;32(2):154–66. doi:10.
1093/jpepsy/jsj123.

29. Wang HC, McGeady SJ, Yousef E. Patient, home residence, and
neighborhood characteristics in Pediatric Emergency Department visits for
asthma. J Asthma. 2007;44(2):95–8. doi:10.1080/02770900601180610.

30. Torjusen EN, Diette GB, Breysse PN, Curtin-Brosnan J, Aloe C, Matsui EC.
Dose-response relationships between mouse allergen exposure and asthma
morbidity among urban children and adolescents. Indoor Air. 2012;23(4):
268–74. doi:10.1111/ina.12009.

31. Levy JI, Brugge D, Peters JL, Clougherty JE, Saddler SS. A community-based
participatory research study of multifaceted in-home environmental
interventions for pediatric asthmatics in public housing. Soc Sci Med. 2006;
63(8):2191–203. doi:10.1016/j.socscimed.2006.05.006.

32. CDC. Child maltreatment: facts at a glance. 2014. p. 1.
33. Gateway CWI. Definitions of child abuse and neglect. 2014. p. 1–91.
34. Rauh VA, Chew GR, Garfinkel RS. Deteriorated housing contributes to high

cockroach allergen levels in inner-city households. Environ Health Perspect.
2002;110(2):323–7.

35. Blatter J, Forno E, Brehm J, et al. Fungal exposure, atopy, and asthma
exacerbations in Puerto Rican children. Annals ATS. 2014;11(6):925–32.
doi:10.1513/AnnalsATS.201402-077OC.

36. Jaakkola JJ, Oie L, Nafstad P, Botten G, Samuelsen SO, Magnus P. Interior
surface materials in the home and the development of bronchial obstruction
in young children in Oslo, Norway. Am J Public Health. 1999;89(2):188–92.

37. Afifi TO, Taillieu T, Cheung K, Katz LY, Tonmyr L, Sareen J. Substantiated reports
of child maltreatment from the Canadian incidence study of reported child
abuse and neglect 2008: examining child and household characteristics and
child functional impairment. Can J Psychiatry. 2015;60(7):315–23.

38. Fowler PJ, Henry DB, Schoeny M, Landsverk J, Chavira D, Taylor JJ.
Inadequate housing among families under investigation for child abuse and
neglect: prevalence from a national probability sample. Am J Community
Psychol. 2013;52(1-2):106–14. doi:10.1007/s10464-013-9580-8.

39. Ernst JS, Meyer M, DePanfilis D. Housing characteristics and adequacy of the
physical care of children: an exploratory analysis. Child Welfare. 2004;83(5):437–52.

40. Bender B, Milgrom H, Rand C, Ackerson L. Psychological factors associated with
medication nonadherence in asthmatic children. J Asthma. 1998;35(4):347–53.

41. Boulet L-P. Smoking and asthma. Chest. 2006;129(3):661–10. doi:10.1378/
chest.129.3.661.

42. Thomson NC. The role of environmental tobacco smoke in the origins and
progression of asthma. Curr Allergy Asthma Rep. 2007;7(4):303–9.

43. Forero R, Bauman A, Young L, Booth M, Nutbeam D. Asthma, health
behaviors, social adjustment, and psychosomatic symptoms in adolescence.
J Asthma. 1996;33(3):157–64.

44. Precht DH, Keiding L, Nielsen GA, Madsen M. Smoking among upper
secondary pupils with asthma: reasons for their smoking behavior: a
population-based study. J Adolesc Health. 2006;39(1):141–3. doi:10.1016/j.
jadohealth.2005.10.012.

45. Brown J, Cohen P, Johnson JG, Salzinger S. A longitudinal analysis of risk
factors for child maltreatment: findings of a 17-year prospective study of
officially recorded and self-reported child abuse and neglect. Child Abuse
Neglect. 1998;22(11):1065–78.

46. Stith SM, Liu T, Davies LC, et al. Risk factors in child maltreatment: a meta-
analytic review of the literature. Aggress Violent Beh. 2009;14(1):13–29. doi:
10.1016/j.avb.2006.03.006.

Schreier et al. Asthma Research and Practice  (2016) 2:7 Page 8 of 10

http://dx.doi.org/10.1111/j.1746-1561.2005.00041.x
http://dx.doi.org/10.1111/j.1746-1561.2006.00062.x
http://dx.doi.org/10.1111/j.1746-1561.2006.00062.x
http://dx.doi.org/10.1186/1471-2466-9-24
http://dx.doi.org/10.1016/S0140-6736(07)60037-3
http://dx.doi.org/10.1542/peds.107.6.e98
http://dx.doi.org/10.1056/NEJM199705083361904
http://dx.doi.org/10.1056/NEJM199705083361904
http://dx.doi.org/10.1037/a0029416
http://dx.doi.org/10.1016/j.bbi.2007.03.009
http://dx.doi.org/10.1289/ehp.9863
http://dx.doi.org/10.1289/ehp.11076
http://dx.doi.org/10.1001/jamapediatrics.2013.42
http://dx.doi.org/10.1016/j.chiabu.2011.10.006
http://dx.doi.org/10.1007/s10896-009-9247-2
http://dx.doi.org/10.1542/peds.2005-2452
http://dx.doi.org/10.1038/mp.2013.54
http://dx.doi.org/10.1073/pnas.0610362104
http://dx.doi.org/10.1016/j.jadohealth.2010.07.004
http://dx.doi.org/10.1111/j.1540-5834.2011.00666.x
http://dx.doi.org/10.1378/chest.08-1869
http://dx.doi.org/10.1378/chest.08-1869
http://dx.doi.org/10.1016/j.anai.2014.07.001
http://dx.doi.org/10.1111/j.1398-9995.2008.01948.x
http://dx.doi.org/10.1111/j.1398-9995.2008.01948.x
http://dx.doi.org/10.1136/thx.53.12.1066
http://dx.doi.org/10.1016/j.jaci.2014.07.005
http://dx.doi.org/10.1289/ehp.11349
http://dx.doi.org/10.1289/ehp.11770
http://dx.doi.org/10.1093/jpepsy/jsj123
http://dx.doi.org/10.1093/jpepsy/jsj123
http://dx.doi.org/10.1080/02770900601180610
http://dx.doi.org/10.1111/ina.12009
http://dx.doi.org/10.1016/j.socscimed.2006.05.006
http://dx.doi.org/10.1513/AnnalsATS.201402-077OC
http://dx.doi.org/10.1007/s10464-013-9580-8
http://dx.doi.org/10.1378/chest.129.3.661
http://dx.doi.org/10.1378/chest.129.3.661
http://dx.doi.org/10.1016/j.jadohealth.2005.10.012
http://dx.doi.org/10.1016/j.jadohealth.2005.10.012
http://dx.doi.org/10.1016/j.avb.2006.03.006


47. Kelleher K, Chaffin M, Hollenberg J, Fischer E. Alcohol and drug disorders
among physically abusive and neglectful parents in a community-based
sample. Am J Public Health. 1994;84(10):1586–90.

48. Mullick M, Miller LJ, Jacobsen T. Insight into mental illness and child
maltreatment risk among mothers with major psychiatric disorders.
Psychiatr Serv. 2014;52(4):488–92. doi:10.1176/appi.ps.52.4.488.

49. Walsh C, MacMillan HL, Jamieson E. The relationship between parental
substance abuse and child maltreatment: findings from the Ontario Health
Supplement. Child Abuse Neglect. 2003;27(12):1409–25. doi:10.1016/j.chiabu.
2003.07.002.

50. Taha F, Galea S, Hien D, Goodwin RD. Childhood maltreatment and the
persistence of smoking: a longitudinal study among adults in the US. Child
Abuse Neglect. 2014;38(12):1995–2006. doi:10.1016/j.chiabu.2014.10.022.

51. McLeish AC, Zvolensky MJ. Asthma and cigarette smoking: a review of
the empirical literature. J Asthma. 2010;47(4):345–61. doi:10.3109/
02770900903556413.

52. Raj D, Kabra SK, Lodha R. Childhood obesity and risk of allergy or asthma.
Immunol Allergy Clin. 2014;34(4):753–65. doi:10.1016/j.iac.2014.07.001.

53. Lehrer P, Feldman J, Giardino N, Song H-S, Schmaling K. Psychological
aspects of asthma. J Consult Clin Psychol. 2002;70(3):691–711. doi:10.1037//
0022-006X.70.3.691.

54. Lehrer PM. Emotionally triggered asthma: a review of research literature and
some hypotheses for self-regulation therapies. Appl Psychophysiol
Biofeedback. 1998;23(1):13–41.

55. Bussing R, Burket RC, Kelleher ET. Prevalence of anxiety disorders in a clinic-
based sample of pediatric asthma patients. Psychosomatics. 1996;37(2):108–
15. doi:10.1016/S0033-3182(96)71576-1.

56. Weil CM, Wade SL, Bauman LJ, Lynn H, Mitchell H, Lavigne J. The
relationship between psychosocial factors and asthma morbidity in
inner-city children with asthma. Pediatrics. 1999;104(6):1274–80. doi:10.
1542/peds.104.6.1274.

57. Newcomb MD, Munoz DT, Carmona JV. Child sexual abuse consequences in
community samples of Latino and European American adolescents. Child
Abuse Neglect. 2009;33(8):533-44. doi:10.1016/j.chiabu.2008.09.014

58. Lansford JE, Dodge KA, Pettit GS, Bates JE, Crozier J, Kaplow J. A 12-year
prospective study of the long-term effects of early child physical
maltreatment on psychological, behavioral, and academic problems in
adolescence. Arch Pediatr Adolesc Med. 2002;156(8):824–30.

59. Turner HA, Finkelhor D, Ormrod R. The effect of lifetime victimization on the
mental health of children and adolescents. Soc Sci Med. 2006;62(1):13–27.
doi:10.1016/j.socscimed.2005.05.030.

60. Lopez-Duran NL, Kovacs M, George CJ. Hypothalamic–pituitary–adrenal
axis dysregulation in depressed children and adolescents: a meta-
analysis. Psychoneuroendocrinology. 2009;34(9):1272–83. doi:10.1016/j.
psyneuen.2009.03.016.

61. Miller GE, Cole SW. Clustering of depression and inflammation in
adolescents previously exposed to childhood adversity. Biol Psychiatr. 2012;
72(1):34–40. doi:10.1016/j.biopsych.2012.02.034.

62. Maguire SA, Williams B, Naughton AM, et al. A systematic review of the
emotional, behavioural and cognitive features exhibited by school-aged
children experiencing neglect or emotional abuse. Child Care Health Dev.
2015;41(5):641–53. doi:10.1111/cch.12227.

63. Dunn EC, McLaughlin KA, Slopen N, Rosand J, Smoller JW.
Developmental timing of child maltreatment and symptoms of
depression and suicidal ideation in young adulthood: results from the
National Longitudinal Study of Adolescent Health. Depress Anxiety.
2013;30(10):955–64. doi:10.1002/da.22102.

64. Harpur LJ, Polek E, van Harmelen A-L. The role of timing of maltreatment
and child intelligence in pathways to low symptoms of depression and
anxiety in adolescence. Child Abuse Neglect. 2015;47:24–37. doi:10.1016/j.
chiabu.2015.05.019.

65. Jaffee SR, Maikovich-Fong AK. Effects of chronic maltreatment and
maltreatment timing on children’s behavior and cognitive abilities. J Child
Psychol Psychiatr. 2010;52(2):184–94. doi:10.1111/j.1469-7610.2010.02304.x.

66. Manly JT, Kim JE, Rogosch FA, Cicchetti D. Dimensions of child
maltreatment and children’s adjustment: contributions of developmental
timing and subtype. Dev Psychopathol. 2001;13(4):759–82.

67. Kang DH, Coe CL, McCarthy DO. Academic examinations significantly
impact immune responses, but not lung function, in healthy and well-
managed asthmatic adolescents. Brain Behav Immun. 1996;10(2):164–81.
doi:10.1006/brbi.1996.0015.

68. Chen E, Chim LS, Strunk RC, Miller GE. The role of the social environment in
children and adolescents with asthma. Am J Respir Crit Care Med. 2007;
176(7):644–9. doi:10.1164/rccm.200610-1473OC.

69. Coelho R, Viola TW, Walss-Bass C, Brietzke E, Grassi-Oliveira R. Childhood
maltreatment and inflammatory markers: a systematic review. Acta Psychiatr
Scand. 2013;129(3):180–92. doi:10.1111/acps.12217.

70. Danese A, Caspi A, Williams B, et al. Biological embedding of stress
through inflammation processes in childhood. Mol Psychiatry. 2010;
16(3):244–6. doi:10.1038/mp.2010.5.

71. Chen E, Hanson MD, Paterson LQ, Griffin MJ, Walker HA, Miller GE.
Socioeconomic status and inflammatory processes in childhood asthma: the
role of psychological stress. J Allergy Clin Immunol. 2006;117(5):1014–20.
doi:10.1016/j.jaci.2006.01.036.

72. Marin TJ, Chen E, Munch JA, Miller GE. Double-exposure to acute stress and
chronic family stress is associated with immune changes in children with
asthma. Psychosom Med. 2009;71(4):378–84. doi:10.1097/PSY.
0b013e318199dbc3.

73. Cohen S, Janicki-Deverts D, Doyle WJ, et al. Chronic stress, glucocorticoid
receptor resistance, inflammation, and disease risk. Proc Natl Acad Sci U S A.
2012;109(16):5995–9. doi:10.1073/pnas.1118355109.

74. Silverman MN, Sternberg EM. Glucocorticoid regulation of inflammation and
its functional correlates: from HPA axis to glucocorticoid receptor
dysfunction. Annals NY Acad Sci. 2012;1261(1):55–63. doi:10.1111/j.1749-
6632.2012.06633.x.

75. Miller GE, Chen E. Life stress and diminished expression of genes
encoding glucocorticoid receptor and β2-adrenergic receptor in
children with asthma. Proc Natl Acad Sci U S A. 2006;103(14):5496–501.
doi:10.1073/pnas.0506312103.

76. Miller GE, Gaudin A, Zysk E, Chen E. Parental support and cytokine activity in
childhood asthma: the role of glucocorticoid sensitivity. J Allergy Clin
Immunol. 2009;123(4):824–30. doi:10.1016/j.jaci.2008.12.019.

77. Cohen RT, Canino GJ, Bird HR, Celedón JC. Violence, abuse, and asthma in
Puerto Rican children. Am J Respir Crit Care Med. 2008;178(5):453–9. doi:10.
1164/rccm.200711-1629OC.

78. Bonfim CB, Santos dos DN, Barreto ML. The association of intrafamilial
violence against children with symptoms of atopic and non-atopic asthma:
A cross-sectional study in Salvador, Brazil. Child Abuse Neglect. July 2015:1-
10. doi:10.1016/j.chiabu.2015.05.021.

79. Graham-Bermann SA, Seng J. Violence exposure and traumatic stress
symptoms as additional predictors of health problems in high-risk children.
J Pediatrics. 2005;146(3):349–54. doi:10.1016/j.jpeds.2004.10.065.

80. Haavet OR, Straand J, Saugstad OD, Grünfeld B. Illness and exposure to
negative life experiences in adolescence: two sides of the same coin? A
study of 15-year-olds in Oslo, Norway. Acta Paediatrica. 2004;93(3):405–11.
doi:10.1080/08035250410023584.

81. Scott KM, Smith DAR, Ellis PM. A population study of childhood
maltreatment and asthma diagnosis. Psychosom Med. 2012;74(8):817–23.
doi:10.1097/PSY.0b013e3182648de4.

82. Clark DB, Thatcher DL, Martin CS. Child abuse and other traumatic experiences,
alcohol use disorders, and health problems in adolescence and young
adulthood. J Pediatr Psychol. 2010;35(5):499–510. doi:10.1093/jpepsy/jsp117.

83. Lanier P, Jonson-Reid M, Stahlschmidt MJ, Drake B, Constantino J. Child
maltreatment and pediatric health outcomes: a longitudinal study of Low-
income children. J Pediatr Psychol. 2010;35(5):511–22. doi:10.1093/jpepsy/jsp086.

84. Turyk ME, Hernandez E, Wright RJ, et al. Stressful life events and asthma in
adolescents. Pediatr Allergy Immunol. 2008;19(3):255–63. doi:10.1111/j.1399-
3038.2007.00603.x.

85. MacMillan HL, Tanaka M, Duku E, Vaillancourt T, Boyle MH. Child
physical and sexual abuse in a community sample of young adults:
results from the Ontario child health study. Child Abuse Neglect. 2013;
37(1):14–21. doi:10.1016/j.chiabu.2012.06.005.

86. Schumacher JA, Slep A, Heyman RE. Risk factors for child neglect. Aggr
Violent Beh. 2001;6(2-3):231–54. doi:10.1016/S1359-1789(00)00024-0.

87. Laskey AM, Stump TE, Perkins SM, Zimet GD, Sherman SJ, Downs SM.
Influence of race and socioeconomic status on the diagnosis of child
abuse: a randomized study. J Pediatrics. 2012;160(6):1003–1008.e1.
doi:10.1016/j.jpeds.2011.11.042.

88. Zielinski DS. Child maltreatment and adult socioeconomic well-being. Child
Abuse Neglect. 2009;33(10):666–78. doi:10.1016/j.chiabu.2009.09.001.

89. Covey HC, Menard S, Franzese RJ. Effects of adolescent physical abuse,
exposure to neighborhood violence, and witnessing parental violence on

Schreier et al. Asthma Research and Practice  (2016) 2:7 Page 9 of 10

http://dx.doi.org/10.1176/appi.ps.52.4.488
http://dx.doi.org/10.1016/j.chiabu.2003.07.002
http://dx.doi.org/10.1016/j.chiabu.2003.07.002
http://dx.doi.org/10.1016/j.chiabu.2014.10.022
http://dx.doi.org/10.3109/02770900903556413
http://dx.doi.org/10.3109/02770900903556413
http://dx.doi.org/10.1016/j.iac.2014.07.001
http://dx.doi.org/10.1037//0022-006X.70.3.691
http://dx.doi.org/10.1037//0022-006X.70.3.691
http://dx.doi.org/10.1016/S0033-3182(96)71576-1
http://dx.doi.org/10.1542/peds.104.6.1274
http://dx.doi.org/10.1542/peds.104.6.1274
http://dx.doi.org/10.1016/j.chiabu.2008.09.014
http://dx.doi.org/10.1016/j.socscimed.2005.05.030
http://dx.doi.org/10.1016/j.psyneuen.2009.03.016
http://dx.doi.org/10.1016/j.psyneuen.2009.03.016
http://dx.doi.org/10.1016/j.biopsych.2012.02.034
http://dx.doi.org/10.1111/cch.12227
http://dx.doi.org/10.1002/da.22102
http://dx.doi.org/10.1016/j.chiabu.2015.05.019
http://dx.doi.org/10.1016/j.chiabu.2015.05.019
http://dx.doi.org/10.1111/j.1469-7610.2010.02304.x
http://dx.doi.org/10.1006/brbi.1996.0015
http://dx.doi.org/10.1164/rccm.200610-1473OC
http://dx.doi.org/10.1111/acps.12217
http://dx.doi.org/10.1038/mp.2010.5
http://dx.doi.org/10.1016/j.jaci.2006.01.036
http://dx.doi.org/10.1097/PSY.0b013e318199dbc3
http://dx.doi.org/10.1097/PSY.0b013e318199dbc3
http://dx.doi.org/10.1073/pnas.1118355109
http://dx.doi.org/10.1111/j.1749-6632.2012.06633.x
http://dx.doi.org/10.1111/j.1749-6632.2012.06633.x
http://dx.doi.org/10.1073/pnas.0506312103
http://dx.doi.org/10.1016/j.jaci.2008.12.019
http://dx.doi.org/10.1164/rccm.200711-1629OC
http://dx.doi.org/10.1164/rccm.200711-1629OC
http://dx.doi.org/10.1016/j.chiabu.2015.05.021
http://dx.doi.org/10.1016/j.jpeds.2004.10.065
http://dx.doi.org/10.1080/08035250410023584
http://dx.doi.org/10.1097/PSY.0b013e3182648de4
http://dx.doi.org/10.1093/jpepsy/jsp117
http://dx.doi.org/10.1093/jpepsy/jsp086
http://dx.doi.org/10.1111/j.1399-3038.2007.00603.x
http://dx.doi.org/10.1111/j.1399-3038.2007.00603.x
http://dx.doi.org/10.1016/j.chiabu.2012.06.005
http://dx.doi.org/10.1016/S1359-1789(00)00024-0
http://dx.doi.org/10.1016/j.jpeds.2011.11.042
http://dx.doi.org/10.1016/j.chiabu.2009.09.001


adult socioeconomic status. Child Maltreat. 2013;18(2):85–97. doi:10.1177/
1077559513477914.

90. Jud A, Landolt MA, Tatalias A, Lach LM, Lips U. Health-related quality of life
in the aftermath of child maltreatment: follow-up study of a hospital
sample. Qual Life Res. 2012;22(6):1361–9. doi:10.1007/s11136-012-0262-z.

91. Trickett PK, Aber JL, Carlson V, Cicchetti D. Relationship of socioeconomic
status to the etiology and developmental sequelae of physical child abuse.
Develop Psychol. 1991;27(1):148–58. doi:10.1037/0012-1649.27.1.148.

92. Stein REK, Hurlburt MS, Heneghan AM, et al. Chronic conditions among
children investigated by child welfare: a national sample. Pediatrics. 2013;
131(3):455–62. doi:10.1542/peds.2012-1774.

93. Jaudes PK, Mackey-Bilaver L. Do chronic conditions increase young
children’s risk of being maltreated? Child Abuse Neglect. 2008;32(7):671–81.
doi:10.1016/j.chiabu.2007.08.007.

94. Hibbard RA, Desch LW, the Committee on Child Abuse and Neglect, and
Council on Children With Disabilities. Maltreatment of children with
disabilities. Pediatrics. 2007;119(5):1018–25. doi:10.1542/peds.2007-0565.

95. Svensson B, Bornehag C-G, Janson S. Chronic conditions in children
increase the risk for physical abuse - but vary with socio-economic
circumstances. Acta Paediatr. 2010;100(3):407–12. doi:10.1111/j.1651-2227.
2010.02029.x.

96. Kuh D. Life course epidemiology. J Epidemiol Community Health. 2003;
57(10):778–83. doi:10.1136/jech.57.10.778.

97. Andersen SL, Teicher MH. Stress, sensitive periods and maturational events
in adolescent depression. Trends Neurosci. 2008;31(4):183–91. doi:10.1016/j.
tins.2008.01.004.

98. Paus T, Keshavan M, Giedd JN. Why do many psychiatric disorders emerge
during adolescence? Nat Rev Neurosci. 2008;9(12):947–57. doi:10.1038/nrn2513.

99. Widom CS, Czaja SJ, Bentley T, Johnson MS. A prospective investigation of
physical health outcomes in abused and neglected children: new findings
from a 30-year follow-up. Am J Public Health. 2012;102(6):1135–44. doi:10.
2105/AJPH.2011.300636.

100. Coogan PF, Wise LA, O’Connor GT, Brown TA, Palmer JR, Rosenberg L.
Abuse during childhood and adolescence and risk of adult-onset asthma in
African American women. J Allergy Clin Immunol. 2013;131(4):1058–63. doi:
10.1016/j.jaci.2012.10.023.

101. Bhan N, Glymour MM, Kawachi I, Subramanian SV. Childhood adversity and
asthma prevalence: evidence from 10 US states (2009-2011). BMJ Open
Respir Res. 2014;1(1):e000016. doi:10.1136/bmjresp-2013-000016.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Schreier et al. Asthma Research and Practice  (2016) 2:7 Page 10 of 10

http://dx.doi.org/10.1177/1077559513477914
http://dx.doi.org/10.1177/1077559513477914
http://dx.doi.org/10.1007/s11136-012-0262-z
http://dx.doi.org/10.1037/0012-1649.27.1.148
http://dx.doi.org/10.1542/peds.2012-1774
http://dx.doi.org/10.1016/j.chiabu.2007.08.007
http://dx.doi.org/10.1542/peds.2007-0565
http://dx.doi.org/10.1111/j.1651-2227.2010.02029.x
http://dx.doi.org/10.1111/j.1651-2227.2010.02029.x
http://dx.doi.org/10.1136/jech.57.10.778
http://dx.doi.org/10.1016/j.tins.2008.01.004
http://dx.doi.org/10.1016/j.tins.2008.01.004
http://dx.doi.org/10.1038/nrn2513
http://dx.doi.org/10.2105/AJPH.2011.300636
http://dx.doi.org/10.2105/AJPH.2011.300636
http://dx.doi.org/10.1016/j.jaci.2012.10.023
http://dx.doi.org/10.1136/bmjresp-2013-000016

	Abstract
	Background
	Main
	Conclusion

	Background
	Potential pathways connecting child maltreatment and pediatric asthma
	The physical home environment
	Health behaviors and asthma management
	Psychological sequelae of child maltreatment
	Physiological pathways

	Review
	Existing studies linking child maltreatment history and pediatric asthma
	Limitations of research to date
	Additional important considerations
	The role of socioeconomic status
	Reverse causality

	Recommendations for future research

	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



