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Children’s perceptions of caregivers as a secure base have been linked with socioemotional outcomes, but little
is known about connections to physical health. We examined whether secure base representations are associ-
ated with children’s symptoms, family management strategies, and inflammatory processes in children with
asthma. Participants included 308 children (ages 8–17) and one parent. Children completed a blood draw to
measure asthma-related immune functions and reported on perceptions of their mothers as a secure base and
their asthma symptoms. Dyads completed interviews about asthma management. Analyses revealed that chil-
dren’s secure base perceptions were associated with better family asthma management and lower Type 2 T-
helper cell cytokine production. These findings suggest that secure base representations may be protective for
children with asthma.

The availability of a responsive and dependable
caregiver is critical to healthy development across
the life span (Bowlby, 1969/1982, 1973). Bowlby
(1982) proposed that children develop experience-
based mental representations of their caregivers’
availability and responsiveness during times of
need. These representations, or “internal working
models,” develop in the first year of life and reflect
the extent to which the child perceives the parent
as a “secure base” from which to explore and as a
“safe haven” to which to return in times of threat
or distress (Bowlby, 1988). Over time, children
develop regulatory strategies for managing their
own emotions but continue to seek comfort from
attachment figures when distressed. Access to a
secure base enables children to explore the world
and seek help or comfort when confronted with
threat (Bowlby, 1973). Further, within close relation-
ships, secure individuals are able to engage in
open, flexible expression of emotions (Kobak &
Duemmler, 1994; Oppenheim, Koren-Karie, &

Sagi-Schwartz, 2007), thus allowing for negative
feelings to be expressed and mitigated. In contrast,
individuals lacking confidence in a secure base
have not had the experience of being able to rely
on a consistent caregiver to meet their emotional
needs. As a result, these individuals struggle to
manage their negative emotions and have difficulty
communicating their needs within the context of
close relationships (Cassidy & Kobak, 1988; Kobak,
Cole, Ferenz-Gillies, Fleming, & Gamble, 1993).

To date, the majority of research on outcomes
associated with children’s attachment experiences
has focused on how attachment is linked with chil-
dren’s social and emotional functioning (e.g., Groh,
Fearon, van IJzendoorn, Bakermans-Kranenburg, &
Roisman, 2017). In the last several decades, how-
ever, attachment research has expanded beyond
studies of socioemotional outcomes to include stud-
ies on attachment-related links to neurobiological
development (e.g., Schore, 2001), physiological
stress reactivity (e.g., Nachmias, Gunnar, Mangels-
dorf, Parritz, & Buss, 1996), and autonomic nervous
system activity (e.g., Diamond & Hicks, 2005).
Recently, there has been interest in examining
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potential links between indicators of attachment
security and measures of physical health (e.g., Jones
et al., 2017; Puig, Englund, Simpson, & Collins,
2013; see also Ehrlich, Miller, Jones, & Cassidy,
2016; Pietromonaco, Uchino, & Dunkel Schetter,
2013, for reviews). One example comes from the
Minnesota Longitudinal Study of Parents and Chil-
dren, a study that has followed children for over
30 years (Puig et al., 2013). In this sample, individ-
uals who were securely attached in infancy
reported fewer inflammation-based illnesses com-
pared with adults who were classified as insecurely
attached in infancy. Additional evidence comes
from Jones et al. (2017), who examined the prospec-
tive association between adolescents’ perceptions of
parents as a secure base and C-reactive protein
(CRP)—an indicator of low-grade chronic inflam-
mation—in adulthood. Adolescent perceptions of
having a parent they could depend on in adoles-
cence were associated with lower levels of CRP
20 years later, even after controlling for possible
inflammation-related confounds, including cigarette
use and body mass index.

These studies of attachment have examined
health-related outcomes in early and middle adult-
hood—a phase of life when research can measure
biomarkers (e.g., high blood pressure, low-grade
inflammation) that reliably forecast later health
problems (e.g., diabetes, heart attacks, strokes). But
studies linking attachment and health in childhood
and adolescence are often difficult to conduct
because few youth have overt disease, and the
validity of biomarkers is less well established. One
way to circumvent this constraint is to study a sam-
ple of children who have a chronic disease, such as
asthma and Type 1 diabetes. There are two key
advantages to this disease-centered approach: First,
it allows researchers to examine whether children’s
attachment is associated with clinically relevant out-
comes, such as illness symptoms and functional
limitations; and second, it permits a focus on bio-
logical processes that are known to contribute to
the disease’s underlying pathophysiology (Miller,
Chen, & Cole, 2009). Both of these features enhance
the clinical relevance of this research.

Asthma is a particularly suitable disease to study
in this context because it is the most common
chronic disease in childhood, affecting over 7 mil-
lion children in the United States (Bloom, Jones, &
Freeman, 2013). Asthma is a respiratory disease that
includes inflammation and obstruction of the
airways (Busse & Lemanske, 2001). Cells of the
immune system play a key role in these pro-
cesses: Following exposure to allergens, pollutants,

infections, and other stimuli, these cells launch an
inflammatory response in the airways that results
in mucus production, airway constriction, and diffi-
culties breathing. T-helper lymphocytes are a key
cellular player in the airway inflammatory
response, which they coordinate through signaling
molecules known as cytokines. Broadly speaking,
these molecules can be grouped into Type 1
T-helper cell (Th1) cytokines (e.g., interferon [IFN]-
c, interleukin [IL]-2), which mobilize responses
against intracellular pathogens, and Type 2 T-helper
cell (Th2) cytokines (e.g., IL-4, IL-5, IL-10, IL-13),
which mobilize responses against extra-cellular
pathogens. Both kinds of responses are dysregu-
lated in asthma, although Th2 cytokines are
thought to be especially involved in recruiting cells
to the airways, and activating them in ways that
promote excessive mucus production and airway
constriction.

A growing body of literature has identified vari-
ous psychosocial factors, including family experi-
ences, that are associated with asthma symptoms
(e.g., Chen & Schreier, 2008; Kaugars, Klinnert, &
Bender, 2004; Shalowitz, Berry, Quinn, & Wolf,
2001). Only two studies have explored connections
between children’s attachment and asthma, how-
ever. Both Mrazek, Casey, and Anderson (1987)
and Cassibba, van IJzendoorn, Bruno, and Coppola
(2004) found that children with asthma were more
likely to be insecurely attached compared with chil-
dren without asthma. These studies highlight the
possibility that asthma symptoms (e.g., difficulties
with breathing, chest tightness) can be frightening
for children and parents alike, and these worries
might encourage parents to be overprotective and
anxious; such parenting behaviors, in turn, might
inhibit children’s exploration of the environment
and foster insecure-ambivalent attachments for chil-
dren. These studies were designed to consider
attachment differences between healthy children
and children with asthma, so it is unclear how
attachment representations within a sample of chil-
dren with asthma might predict variations in chil-
dren’s asthma symptoms.

We propose that children who perceive their par-
ent as a secure base have confidence in their care-
giver’s ability to help them manage a complicated,
multifactorial illness like asthma. Such confidence
likely reflects parents’ superior strategies in manag-
ing children’s asthma (e.g., preventing exposure to
triggers, closely monitoring symptoms, adhering to
medication routines, and taking appropriate actions
when asthma flare-ups arise). Given these manage-
ment strategies, children may experience fewer
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symptoms and have fewer limitations as a result of
their asthma. These patterns may emerge because
children who have a secure base have confidence
that their symptom distress will be attended to and
resolved rather than minimized or exaggerated.

We also suggest that individual differences in
children’s ability to use their parent as a secure
base may correspond to differences in inflammatory
processes thought to underlie asthma. Previous
studies have identified links between family experi-
ences and children’s asthma-related inflammatory
processes (e.g., Chen et al., 2006; Ehrlich, Miller, &
Chen, 2015; Schreier & Chen, 2010; Tobin et al.,
2015). For example, chronic family stress has been
associated with higher in vitro production of the
Th2 cytokines IL-5 and IL-13 (Chen et al., 2006),
and family routines have been shown to be protec-
tive against these apparently excessive responses
(Schreier & Chen, 2010). Similarly, Tobin et al.
(2015) found that observations of maternal respon-
siveness (measured via naturalistic observations
using the Electronically Activated Recorder) were
negatively associated with IL-5 and IL-13. Confi-
dence in the availability of a caregiver may pro-
mote a variety of health benefits for children with
asthma. As described earlier, children who have
confidence in receiving support from a caregiver
may use better behavioral strategies (e.g., monitor-
ing symptoms, using medication appropriately, ask-
ing for help), all of which could help prevent
exacerbations in inflammatory processes that lead
to worsening asthma symptoms.

In the present study, we addressed three research
aims. Our first aim was to investigate the association
between children’s perceptions of their mothers as a
secure base and their asthma symptoms. We
hypothesized that perceptions of mothers as a
secure base would be negatively associated with
children’s asthma symptoms. Second, we examined
the connections between secure base representations
and family asthma management behaviors. We uti-
lized interviewer ratings of eight domains of family
asthma management. We hypothesized that secure
base use would be associated with some, but not all,
aspects of family management of asthma. For exam-
ple, children who perceive their parents as a secure
base should take more proactive and appropriate
steps to monitor and treat their asthma symptoms,
which could include seeking help from their parents
to control their symptoms. In contrast, we did not
expect secure base representations to be associated
with ratings of exposure to environmental triggers—
a measure that reflects the family’s attempts to
minimize dust and allergens in the home. (In other

words, we did not expect the cleanliness of the
home to vary as a function of children’s secure
base representations.) Finally, our third aim was
to explore the associations between children’s
perceptions of their mothers as a secure base and
children’s asthma-relevant inflammatory processes
by examining how aggressively children’s cells
respond with Th-2 and Th-1 cytokines when expo-
sed to mitogens in vitro.

Method

Participants

Participants included 308 children ages 8–17 who
were physician-diagnosed with asthma (Mage = 13.0,
SDage = 2.5; 54.7% male). Families were recruited
through one health care system (NorthShore
University HealthSystem) and one federally quali-
fied health center (Erie Family Health Center) in the
greater Chicago area. Children came to the labora-
tory with one parent (88.0% mothers, 11.7% fathers)
and completed the measures described in the fol-
lowing section. Families were required to be fluent
in English, and children had to be free of acute res-
piratory illness at the time of the visit and have no
other chronic physical illnesses other than asthma.
Among children, 60.4% were White, 25.6% were
Black/African American, 12.0% were Asian, and
16.6% were Hispanic. (Participants were allowed to
select more than one ethnic/racial category.) Most
parents (75.0%) were married and living with their
spouse, with remaining parents reporting that they
were single (12.3%) or separated/divorced (11.0%).
There was considerable variability in the socioeco-
nomic status of families in this study. Although the
median household income was $100,000, approxi-
mately a quarter of the families (24.1%) received
government assistance (primarily Medicaid and
Supplemental Nutrition Assistance Program bene-
fits). Most parents (84.4%) reported some college
education.

This study was approved by the Northwestern
University, NorthShore, and Erie Institutional
Review Boards. Data were collected between July
2013 and June 2016. Parents and children each
received $80 for participating in the study visit.

Measures

Children’s Perceptions of Mothers as a Secure Base

Children completed the 13-item Parent as a
Secure Base Scale-Revised (Cassidy & Woodhouse,
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2003; Woodhouse, Dykas, & Cassidy, 2009). Chil-
dren completed the measure about their perceptions
of their mothers as an available, responsive, and
sensitive secure base (a = .90) using a 1–5 scale,
with higher ratings indicating greater secure base
provision. Sample items include “My mother is
someone I can count on when I need help” and
“my mother is there for me in times of trouble.”
Previous use with this scale has shown that scores
correlate with adolescent perceptions of parental
warmth and understanding (Cassidy, Ziv, Roden-
berg, & Woodhouse, 2003; Dykas, Ziv, Woodhouse,
& Cassidy, 2007) as well as mothers’ and fathers’
self-reported depressive symptoms (Woodhouse,
Ramos-Marcuse, Ehrlich, Warner, & Cassidy, 2010).

Self-Reported Asthma Symptoms

Children completed the Asthma Control Test
(ACT), which is a five-item questionnaire that
assesses asthma symptoms, use of rescue medica-
tions, and the effects of asthma on children’s daily
functioning over the past 4 weeks (Nathan et al.,
2004; Schatz et al., 2006). Scores on this measure
can range from 5 to 25, with higher scores indicat-
ing well-controlled asthma (a = .84). Children also
completed the Pediatric Asthma Quality of Life
Questionnaire (AQL; Juniper et al., 1996), a 23-item
measure with three subscales that tap children’s
asthma symptoms, activity limitations, and emo-
tional functioning (as ranging from .85 to .94). The
asthma symptoms subscale includes 10 items that
assess frequency of cough, wheezing, and waking
at night due to asthma symptoms. The activity limi-
tations subscale includes five items that tap limita-
tions in sports and daily activities. Finally, the
emotional functioning subscale assesses children’s
negative emotions related to asthma symptoms
(e.g., fear, frustration, irritability). Higher scores on
these subscales indicate fewer symptoms and
limitations.

Family Asthma Management

Parents and children were interviewed together
about asthma management knowledge, beliefs, and
behaviors in the past 6 months using the semistruc-
tured Family Asthma Management System Scale
(McQuaid, Walders, Kopel, Fritz, & Klinnert, 2005).
Families were subsequently rated by interviewers
on eight domains using a 1–9 scale, with higher rat-
ings indicating better asthma management. Five
percent of interviews were coded by 6–8 coders,
and reliability was assessed throughout the study

period. Intraclass correlation coefficients ranged
from .71 to .98. The eight scales capture a compre-
hensive picture of the family’s knowledge about
asthma, and their attempts to manage children’s
symptoms, minimize exposure to triggers, and bal-
ance asthma management with demands of daily
life. For each of the scales below, higher scores indi-
cate better knowledge or family management.

Specifically, the asthma knowledge scale reflects
families’ understanding about the biology of
asthma and how medications function to treat
asthma symptoms. For the knowledge and assessment
of symptoms scale, interviewers probe for details
about the extent to which families are able to
describe the course of children’s symptoms, trig-
gers, seasonal patterns, and early warning signs.
The child’s response to symptoms and exacerbations
scale assesses children’s plans for monitoring and
managing symptoms, particularly when away from
immediate family members. The family’s response to
symptoms and exacerbations scale measures how the
family collectively responds to children’s asthma
symptoms (e.g., monitoring symptoms, using medi-
cation, seeking additional help if symptoms do not
subside). Interviewers assess strategies that families
use to reduce children’s exposure to asthma triggers
using the environmental control scale, which includes
questions about smoke exposure and additional
preventive strategies to limit exposure (e.g., air fil-
ters, washing sheets frequently). Ratings also reflect
whether there are pets that have free access
throughout the home (including bedrooms). Parents
and children answer questions about compliance
with children’s asthma medication, whether chil-
dren have access to rescue medications at all times,
and any strategies they use to remember to take
medications, all of which contribute to scores on
the adherence with asthma medications scale. In addi-
tion, as part of the collaborative relationship with pro-
vider scale, parents and children report about their
frequency of visiting their doctor, their comfort
with asking questions, and whether they have had
any discussions with their provider about a treat-
ment plan for asthma. Finally, interviewers rate the
family on their balanced integration of asthma into
family life. Ratings for this scale are based on the
family’s descriptions of the extent to which asthma
limits activities, interferes with routines, and creates
complications in their life.

Cytokine Production

We measured stimulated cytokine secretion by
peripheral blood mononuclear cells (PBMCs).
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Antecubital blood was drawn into BD Cell Prepa-
ration Tubes (Becton Dickinson, Franklin Lakes,
NJ) containing sodium heparin. PBMCs were then
isolated by density-gradient centrifugation accord-
ing to manufacturer instructions and dispensed
into the wells of culture plates containing a com-
mon mitogen known to generate Th1 and Th2
cytokine release. We incubated 0.5 9 106 PBMCs
with 25 ng/ml of phorbol 12-myristate 13-acetate
(PMA; Sigma-Aldrich, St. Louis, MO) + 1 lg/ml of
ionomycin (INO; Sigma-Aldrich) for 24 hr at 37�C
in 5% CO2 (see Chen et al., 2017). We included an
unstimulated well on the same plate with the
same number of PBMCs with no mitogen. At the
end of the incubation, supernatants were har-
vested by centrifugation and frozen at �80�C until
assayed in batch via electrochemiluminescence on
a SECTOR Imager 2400A (Meso Scale Discovery
[MSD], Rockville, MD). This instrument gives
accurate, sensitive multiplex readouts across a
wide range (Chowdhury, Williams, & Johnson,
2009). We used MSD’s Human Th1/Th2 7-Plex
Tissue Culture Kit, which measures both Th2
(IL-4, IL-5, IL-10, and IL-13) and Th1 (IFN-c, IL-2)
cytokines. Mean intra-assay coefficients of varia-
tion ranged from 1.97% to 4.14%. Cytokine
responses were quantified by subtracting values in
the unstimulated well from those in the PMA/
INO well.

Potential Covariates

Variables used as covariates in statistical analy-
ses included asthma severity, determined from the
National Asthma Education and Prevention Pro-
gram/Expert Panel Report 2 guidelines based on
the higher of symptom frequency and medication
use (Bacharier et al., 2004). Children also brought
in their asthma medications to the laboratory, and
researchers probed families for information
regarding the number of days (0–7) children used
inhaled corticosteroid and beta-agonist medica-
tions in the past week. Children self-reported
their depressive symptoms using the 13-item anx-
ious/depressed scale from the Youth Self-Report
(Achenbach & Rescorla, 2001; a = .84). Children
reported on the frequency of parental hostil-
ity using a 14-item scale developed by Brody
et al. (2001). Higher scores indicate less
parental hostility. In addition, we included demo-
graphic characteristics in all analyses, which
include age, ethnicity (White/non-White), gender,
and parental education (measured as total years
of education).

Results

Preliminary Analyses

Intercorrelations of principal variables are pre-
sented in Table 1. Because of significant skew on
the parent as a secure base scale, we performed a
log transformation prior to running analyses. In
addition, four participants with extreme values
(� 3 SD from the mean) for the cytokine stimula-
tion data were removed prior to analysis.

Data Reduction

In order to reduce the number of outcome vari-
ables, we conducted three series of principal com-
ponents analyses (PCAs). First, we subjected
children’s reports on the ACT and AQL symptom
scales to a PCA with varimax rotation. All scales
loaded onto a single Asthma Symptoms factor, which
accounted for 78.5% of the variance (all loadings
> .83). Higher scores on this factor reflect fewer
symptoms and limitations.

Second, we reduced the asthma management
outcomes with the same PCA approach. The first
component, which explained 44.7% of the variance,
reflected Asthma Knowledge and included inter-
viewer ratings on the asthma knowledge, knowl-
edge of symptoms, child’s response to symptoms,
and family’s response to symptoms (all loadings
> .64). The second component, which explained
16.0% of the variance, included ratings for chil-
dren’s adherence with asthma medications, collabo-
rative relationship with provider, and balanced
integration of asthma (all loadings > .74), so we
labeled this component Living With Asthma. The
environmental control rating did not load well onto
either factor and was kept separate. As with the
self-reported composite score calculation noted ear-
lier, for each composite score, we first standardized
individual scales on each factor and then calculated
a mean factor score.

Finally, we conducted PCAs to aggregate cytokine
responses to PMA/INO stimulation (see Chen et al.,
2017). Prior to the running the PCAs, we first log-
transformed all cytokine variables that had skewness
values of 2.0 or greater. In each PCA, cytokines
loaded onto Th2 (IL-4, IL-5, IL-10, and IL-13) and
Th1 (IFN-c, IL-2) factors, as expected. The Th2 factor
accounted for 68.1% of the variance, and cytokine
loadings ranged from .87 to .97. The PMA/INO Th1
factor accounted for 19.4% of the variance and had
cytokine factor loadings of .73 and .97. Based on this
PCA, we created separate Th1 and Th2 cytokine fac-
tors by first standardizing each cytokine value
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(original or log-transformed, as appropriate) and
then averaging the standardized scores.

Perceptions of Mothers as a Secure Base and Child
Report of Symptoms

Our initial analysis examined whether children’s
perceptions of their mothers as a secure base were
associated with child reports of symptoms and daily
functioning in relation to asthma. As shown in
Table 2, children’s perceptions of their mothers as a
secure base were associated with fewer asthma symp-
toms. In Step 2, we included children’s depressive

symptoms and child-reported parental hostility as
additional predictors; children’s depressive symp-
toms and child-reported hostility were associated
with children’s self-reported asthma symptoms.

Perceptions of Mothers as a Secure Base and Family
Asthma Management

Next, we examined the relation between percep-
tions of mothers as a secure base and the composite
asthma management factors (described earlier). As
shown in Table 3, perceptions of mothers as a secure
base were marginally associated with the Asthma
Knowledge factor and were significantly associated
with the Living With Asthma factor. In contrast,
secure base provision was not associated with envi-
ronmental control. Children’s depressive symptoms
and child-reported parental hostility were not associ-
ated with the asthma management factors, however.

Perceptions of Mothers as a Secure Base and Cytokine
Production

Finally, our last analysis examined the relation
between children’s perceptions of their mothers as
a secure base and cytokine production following
exposure to PMA/INO (Table 4). Analyses revealed
that perceptions of mothers as a secure base were
associated with lower Th2 cytokine responses to
PMA/INO but not Th1 cytokine responses. Chil-
dren’s depressive symptoms and child-reported
parental hostility were not associated with Th2 or
Th1 cytokine responses.

Discussion

The present study is the first to demonstrate that
individual differences in children’s perceptions of

Table 1
Correlations Among Principal Variables in the Present Study

Variable 1 2 3 4 5 6 7

1. Child secure base perceptions —

2. Child-reported asthma symptoms .12* —

3. FAMSS asthma knowledge .13* .00 —

4. FAMSS living with asthma .22*** .21*** .48*** —

5. FAMSS environmental control .00 .08 .00 .14* —

6. PMA/INO Th1 cytokines �.07 �.10 �.10 �.11 .00 —

7. PMA/INO Th2 cytokines �.17** .05 �.06 �.14* .10 .33*** —

Note. Higher factor scores indicate better knowledge, management, or environmental control. FAMSS = Family Asthma Management
System Scale; PMA = phorbol 12-myristate 13-acetate; INO = ionomycin; Th1 = Type 1 T-helper cell; Th2 = Type 2 T-helper cell.
*p < .05. **p < .01. ***p < .001.

Table 2
Perceptions of Mothers as a Secure Base and Child Report of
Symptoms

Predictors b p

Step 1
Child age .16 .004
Child race �.10 .07
Child gender .19 < .001
Parent education .11 .04
Child inhaled corticosteroid use .04 .44
Child beta antagonist use �.29 < .001
Child secure base perceptions .14 .008

Step 2
Child age .16 .002
Child race �.11 .04
Child gender .12 .02
Parent education .11 .03
Child inhaled corticosteroid use .03 .53
Child beta antagonist use �.28 < .001
Child depressive symptoms �.32 < .001
Child-reported parental hostility .15 .01
Child secure base perceptions �.08 .23

Note. Higher scores on the outcome measure indicate fewer
symptoms and better functioning. Race coded as 1 = White,
2 = non-White. Gender coded as 0 = female, 1 = male.
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their mothers as a secure base are associated with
interviewer ratings of families’ management of
children’s asthma and children’s Th2 cytokine
production. These findings are in line with a
growing body of research showing that family
experiences are linked with children’s asthma
symptoms and lung function (e.g., Chen, Bloom-
berg, Fisher, & Strunk, 2003), and cytokine pro-
duction (Tobin et al., 2015) and fit within the
broader framework of attachment theory, suggest-
ing that children’s abilities to depend on their
caregivers may influence not only their socioemo-
tional well-being but also their physical health

(Ehrlich et al., 2016; Jones et al., 2017; Puig et al.,
2013).

We found that children who had greater percep-
tions of their mothers as a secure base reported
fewer self-reported asthma symptoms and limita-
tions, although these effects were no longer signifi-
cant after adjusting for children’s depressive
symptoms and reports of parental hostility. Clini-
cians and researchers often rely on children’s
reports of their asthma symptoms over other infor-
mant reports (e.g., parents) because other reporters
often observe only a portion of children’s asthma-
related experiences, which can vary substantially
across contexts. One question that arises from the
pattern of findings reported in this study is whether
children who perceive their mothers as a secure
base actually exhibit fewer asthma symptoms or if
they are simply less distressed by symptoms that
might be more worrisome for children who lack a
secure base—in other words, do children with a
secure base underreport their symptoms? Given the

Table 3
Perceptions of Mothers as a Secure Base and FAMSS Factor Scores

Predictors

Asthma
Knowl-
edge

Living With
Asthma

Environ-
mental
control

b p b p b p

Step 1
Child age .02 .41 �.07 .19 �.16 .006
Child race .00 .99 �.12 .02 .13 .04
Child gender �.07 .20 .06 .22 .07 .20
Parent education .20 .001 .19 < .001 .14 .02
Child inhaled
corticosteroid use

.13 .03 .37 < .001 .07 .27

Child beta antagonist
use

.08 .17 .00 .99 �.05 .40

Child asthma
severity

.02 .80 �.14 .008 �.09 .12

Child secure base
perceptions

.10 .07 .14 .008 �.03 .59

Step 2
Child age .03 .62 �.07 .20 �.17 .005
Child race .01 .83 �.12 .03 .12 .05
Child gender �.04 .48 .07 .18 .06 .31
Parent education .20 .001 .19 < .001 .14 .02
Child inhaled
corticosteroid use

.13 .03 .37 < .001 .07 .25

Child beta antagonist
use

.09 .15 .00 .98 �.05 .39

Child asthma
severity

.01 .83 �.15 .008 �.10 .12

Child depressive
symptoms

.11 .09 .03 .57 �.04 .51

Child-reported
parental hostility

.05 .44 .01 .87 �.06 .41

Child secure base
perceptions

.12 .09 .15 .02 �.02 .81

Note. Higher factor scores indicate better knowledge, manage-
ment, or environmental control. Race coded as 1 = White,
2 = non-White. Gender coded as 0 = female, 1 = male.
FAMSS = Family Asthma Management System Scale.

Table 4
Perceptions of Mothers as a Secure Base and Stimulated Cytokine
Responses

Predictors

PMA/INO
Th1 cytoki-

nes

PMA/INO
Th2 cytoki-

nes

b p b p

Step 1
Child age �.17 .009 .08 .20
Child race .17 .007 .16 .01
Child gender .00 .96 .02 .74
Parent education .007 .92 .03 .66
Child inhaled corticosteroid use �.04 .51 �.13 .04
Child beta antagonist use .08 .22 �.07 .28
Child asthma severity �.08 .24 �.002 .98
Child secure base perceptions �.09 .15 �.12 .05

Step 2
Child age �.17 .008 .07 .24
Child race .17 .009 .15 .02
Child gender .01 .93 �.01 .86
Parent education .006 .93 .03 .64
Child inhaled corticosteroid use �.04 .56 �.13 .04
Child beta antagonist use .08 .24 �.07 .29
Child asthma severity �.08 .22 .01 .90
Child depressive symptoms .02 .79 �.11 .11
Child-reported parental hostility �.06 .41 �.01 .85
Child secure base perceptions �.05 .54 �.16 .03

Note. Race coded as 1 = White, 2 = non-White. Gender coded as
0 = female, 1 = male. PMA = phorbol 12-myristate 13-acetate;
INO = ionomycin; Th1 = Type 1 T-helper cell; Th2 = Type 2 T-
helper cell.
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corresponding findings with secure base representa-
tions and interviewer ratings of family asthma man-
agement and biological measures of asthma-
relevant inflammatory processes, it is unlikely that
the observed effects are entirely the result of report-
ing biases. Nevertheless, this question about attach-
ment-related reporting biases of asthma symptoms
should be considered in future research.

In addition, we found that children’s perceptions
of their mothers as a secure base were associated
with several aspects of interviewer ratings of family
management of children’s asthma. Specifically, chil-
dren’s secure base perceptions were marginally
associated with composite scores reflecting asthma
knowledge and were significantly associated with
scores that reflect how well they are doing living
with asthma. These findings are notable because
the interviewer ratings for these composite scores
reflect the family’s responses to children’s symp-
toms, their medication adherence, and their integra-
tion of asthma into daily life—all behaviors one
would expect from a sensitive parent. In other
words, these parents monitor their child’s symp-
toms proactively instead of reactively, help their
child keep a strict medication schedule to minimize
exacerbations, and recognize that the child has a
multifaceted life and needs to balance asthma man-
agement with other demands (e.g., sports, activities
with friends). These proactive strategies to manage
children’s asthma may partially account for the
findings (described earlier) that secure base repre-
sentations were negatively associated with chil-
dren’s asthma symptoms.

In contrast, we found no association between
children’s perception of their mothers as a secure
base and environmental control. On one hand,
given the finding that secure base perceptions were
associated with better knowledge about asthma,
one might have expected that parents would also
be similarly attuned to efforts to minimize environ-
mental exposures that could exacerbate children’s
asthma symptoms. On the other hand, parents may
have an awareness about environmental exposures
but might have difficulty successfully executing
some of the preventive strategies that lead to high
scores on this scale. For instance, families will
receive high scores on the environmental control
scale if they remove carpeting (which traps aller-
gens) and invest in air filters, special bedding, and
thorough deep cleaning. But these strategies,
although often effective at reducing children’s
symptoms, can be expensive, time intensive, and
even impossible (e.g., renters may not be allowed
to remove carpets from the home). Thus, although

we expect that parents whose children view them
as a secure base would have good intentions for
minimizing environmental exposures, we would
not necessarily expect them to have the ability to be
more effective than other parents at controlling the
environment.

Our use of a cell stimulation paradigm to exam-
ine children’s inflammatory processes is an impor-
tant strength of the study that merits some
discussion. By using a cell stimulation paradigm in
the present study, we were able to observe cellular
function—that is, we could examine the extent to
which cells mounted an inflammatory response (by
secreting cytokines) when exposed to mitogen. This
stringent study design includes important controls
across participants, including controlling the num-
ber of cells exposed to the mitogen and accounting
for spontaneous cytokine production during the
incubation period, thereby minimizing possible
alternative explanations for differences in cytokine
production across participants. In addition, we
assessed disease-relevant cytokines by assaying
both Th2 and Th1 cytokine production following
exposure to mitogen. These proteins play an impor-
tant role in the signaling cascade that leads to
asthma symptoms (e.g., bronchoconstriction,
mucus, wheezing) and thus represent a distinct
approach from measures of systemic inflammation.

Our analyses suggested that representations of
mothers as a secure base were associated with Th2
cytokine production but not Th1 cytokine produc-
tion when cells were stimulated with PMA/INO.
Although secure base perceptions significantly pre-
dicted Th2 but not Th1 cytokines, effect sizes were
not substantially different across models, so we are
reluctant to draw firm conclusions about specificity
here; such inferences will have to await findings in
other samples. Of note is that Th2 cytokines are
particularly relevant in the signaling cascade identi-
fied in the pathophysiology of asthma (e.g., Barnes,
2008; Romagnani, 2000). However, we should note
that other studies have found links among psy-
chosocial factors and both Th2 and Th1 cytokines
(e.g., Marin, Chen, Munch & Miller, 2009), which is
consistent with the fact that Th1 cytokines, particu-
larly IFN-c, are upregulated to suppress the pro-
duction of Th2 cytokines (Barnes, 2001). Future
research should continue to explore the correlates
of secure base representations and children’s adap-
tive cytokine responses.

Notably, although children’s perceptions of their
mothers as a secure base were significantly corre-
lated with their reports of parental hostility
(r = .57) and depressive symptoms (r = �.41),
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secure base perceptions continued to predict family
asthma management and cytokine production when
these variables were included as potential covari-
ates. In contrast, once we accounted for depressive
symptoms and perceived parental hostility, secure
base perceptions were no longer significantly asso-
ciated with self-reported symptoms. Depressive
symptoms and perceived parental hostility could be
important mechanisms that explain the link
between secure base perceptions and asthma symp-
toms—a model that should be tested in future
research with longitudinal studies.

Although these findings provide insight into the
ways in which parent–child relationships are associ-
ated with children’s asthma, several limitations will
be important to address in future research. First,
our cross-sectional study design prohibits any tests
that can evaluate questions about causality or direc-
tionality of effects. Longitudinal studies will be
important for addressing questions about the inter-
relations of secure base use and asthma symptoms
and inflammatory processes. For example, given
evidence that inflammatory processes can shape
perceptions of social connectedness (Eisenberger,
Inagaki, Mashal, & Irwin, 2010), it may be that pro-
inflammatory states in children shape their attach-
ment representations. Similarly, longitudinal studies
could address questions about whether changes in
children’s representations of parents forecast
changes in asthma outcomes. In addition, longitudi-
nal studies will allow for examination of possible
mechanisms (e.g., medication adherence, stress reg-
ulation) that can help shed light on why children’s
perceptions of their parent as a secure base is asso-
ciated with asthma outcomes.

Second, due to time constraints, children in our
study only reported about their representations of
their mothers as a secure base, and we do not know
how representations of fathers or other caregivers
might be similarly or uniquely associated with
symptoms and inflammatory processes. Further, an
important question to address in future research
will be to consider family systems effects—that is,
to what extent can a supportive parent offset detri-
mental outcomes associated with an unsupportive
parent in the home? Although children often
demonstrate consistency in representations of their
mothers and fathers as secure bases (e.g., Wood-
house et al., 2010), some children can rely on one
parent but not another, and these children may be
buffered by the supportive caregiving provided by
the dependable parent. Indeed, children may only
need one supportive caregiver, who can help moni-
tor children’s symptoms, ensure compliance with

medications, and work to maintain a balanced life
despite limitations due to asthma. Alternatively, a
harsh and unsupportive parent in the home, inde-
pendent of a supportive caregiver, might create
chaos and instability, thus fostering a family emo-
tional climate that disrupts children’s abilities to
manage their asthma effectively. These possibilities
should be considered in future research.

We also note that across analyses, our observed
effect sizes were small, so it is likely that additional
factors, both social and biological, may explain vari-
ation in asthma symptoms, management, and
underlying inflammatory processes. Researchers
who are exploring the correlates of asthma func-
tioning in children should consider additional pro-
tective factors, such as facets of children’s
temperament or environmental and contextual fac-
tors (e.g., neighborhood pollution, strong commu-
nity support). These efforts will help inform the
development of interventions and prevention pro-
grams for children with asthma.

In summary, our study highlights the significance
of representations of mothers as a secure base for
children with asthma. Decades of research have shed
light on the links between attachment and children’s
social and emotional development, and our findings
suggest that attachment representations may also
play an important role in health outcomes as well,
including children’s asthma symptoms, management
of asthma, and inflammatory processes.
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