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Objective To examine prospective relationships between caregiver’s depressive symptoms and child asthma
morbidity among inner-city African American families. Methods Phone surveys were conducted 6 months
apart with 262 African American mothers of children with asthma. Cross-lagged structural path analysis was

used for data analyses. Results Using goodness-of-fit indices, the final model for asthma symptoms had a
good fit to the data. Time 1 (T1) maternal depressive symptoms predicted T2 child asthma symptoms (f =16,

p <.01); however, T1 asthma symptoms did not predict T2 maternal depressive symptoms (f =.03, non-

significant). In contrast, in the final model for emergency department (ED) visits there was no predictive

association between maternal depressive symptoms and ED visits. Conclusion Maternal depressive

symptoms may have a detrimental effect on child asthma morbidity among inner-city African American families,

rather than vice versa. Ameliorating maternal depressive symptoms may result in better asthma outcomes

for inner-city children.
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Asthma is a major cause of childhood morbidity and
mortality in the USA, and ethnic minority and inner-city
children with asthma are disproportionately affected by
adverse asthma outcomes. African American children are
2.6 times more likely to visit the emergency department
(ED), 2.5 times more likely to be hospitalized, and 5 times
more likely to die as a result of asthma compared to their
non-Hispanic White counterparts (Akinbami, 2006).
Latino children as a whole are twice as likely to visit the
ED (Akinbami, Moorman, Garbe, & Sondik, 2009) due to
asthma as non-Hispanic White children.

To reduce asthma disparities among children, it is
critical to identify the modifiable factors associated with
asthma morbidity among inner-city ethnic minority
children. Studies have identified environmental, cultural,
and psychosocial factors that may contribute to inner-city
asthma disparities. Environmental factors linked to an
increase in asthma morbidity include inadequate access
and quality medical care (Lara et al., 2002), exposure to
secondhand smoke (U.S. Department of Health and

Human Services, 2006), and indoor asthma allergen expo-
sures due to poor housing stock (Rosenstreich et al., 1997;
Eggleston, 2000).

Culturally specific asthma beliefs and treatment prac-
tices (Koinis-Mitchell et al., 2008) and stress associated
with adapting to the language and mainstream American
cultural norms (Koinis-Mitchell et al., 2007) may pose
additional barriers in reducing asthma disparities among
ethnic minority families. For example, African American
and Latino families are more likely to use complementary
and alternative therapies (CAM) to treat asthma than White
families; however the type of CAM used varies by ethnic
group (Adams, Murdock, & McQuaid, 2007). Aggregating
findings across ethnic groups could potentially mask
distinct predictors of child asthma morbidity. Thus, it is
critical to understand culturally specific predictors of
asthma morbidity within the unique sociocultural context
of an ethnic group.

Psychosocial stressors such as maternal depression
(Shalowitz et al., 2006), lack of social support
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(Wade et al., 1997), stressful life events (Turyk et al.,
2008), and exposure to neighborhood violence (Wright
et al., 2004) have been linked to asthma disparities.
Given that low-income minority families experience these
risk factors at higher rates than other populations, they are
important to consider when evaluating asthma disparities
in these high-risk populations. Thus, our study focused on
the prospective relationships between maternal depressive
symptoms and child asthma morbidity among African
American inner-city families.

Maternal Depressive Symptoms and Pediatric
Asthma Morbidity

Mothers of children with asthma experience higher rates of
depressive symptoms than mothers of children without
asthma (Shalowitz et al., 2006). The rate of clinically sig-
nificant levels of depressive symptoms ranges from 34%
(Siefert, Finlayson, Williams, Delva, & Ismail, 2007)
among inner-city mothers in general to 47% among
mothers of children with asthma (Bartlett et al., 2001).
This is noteworthy, given that mothers as primary care-
givers play an important role in managing pediatric
asthma (Kaugars, Klinnert, & Bender, 2004). Moreover,
in the National Cooperative Inner-City Asthma Study, the
caregiver’s mental health status was the strongest predictor
of asthma hospitalizations (Wade et al., 1997). Thus, ma-
ternal depressive symptoms among caregivers of children
with asthma are important factors to consider when
discussing asthma management and increased asthma
morbidity among at-risk children.

Several studies have demonstrated an association
between maternal depressive symptoms and increased
child asthma morbidity (Weil et al., 1999; Bartlett et al.,
2001; Shalowitz, Berry, Quinn, & Wolf, 2001; Brown
et al.,, 2006). However, the directionality of this relation-
ship remains unknown. The presence of depressive symp-
toms may impair a mother’s ability to adhere to treatment
(Bartlett et al., 2004) and make appropriate decisions
about seeking medical care (Bartlett et al., 2001), which
may negatively impact the child’s asthma morbidity (Weil
et al., 1999; Kaugars et al.,, 2004). In contrast, having
a child with high asthma morbidity may contribute to a
caregiver’s distress and risk of mental illness (Shalowitz et
al., 2001; Bartlett et al., 2004) due to the additional
burden of existing social stressors from living in the
inner city (Shalowitz et al., 2006). Finally, a reciprocal
relationship between a mother’s depressive symptoms
and child asthma morbidity may exist whereby maternal
depressive symptoms lead to increased child asthma
morbidity, while concurrently high asthma morbidity
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perpetuates and potentially exacerbates the maternal
depressive symptoms.

Although several prospective studies have been
conducted in this area, no studies explicitly tested the
reciprocity and/or the directionality of the relationship
between maternal depressive symptoms and child asthma
morbidity among inner-city families. Understanding reci-
procity or the directionality of the relationship between
depressive symptoms and asthma morbidity is critical to
identifying targets of intervention to reduce asthma dispa-
rities. For instance, if the influence of maternal depressive
symptoms on child asthma morbidity is confirmed, pedi-
atric psychologists could help reduce asthma morbidity
among inner-city children by targeting maternal depressive
symptoms. Alternatively, if the influence of child asthma
morbidity on maternal depressive symptoms is confirmed,
effective management of the child’s asthma could reduce
maternal depressive symptoms. It may, however, be neces-
sary to address both maternal depressive symptoms and
child asthma management concurrently or sequentially to
have a lasting impact on asthma morbidity. To address this
gap in knowledge, we examined the potential reciprocal
relationship between maternal depressive symptoms and
child asthma morbidity with a sample of inner-city
African American children with asthma in a prospective
cohort study.

Hypotheses

We tested four competing models to determine the direc-
tionality of the relationship between maternal depressive
symptoms and child asthma morbidity. In all of the
models, we statistically controlled for stability of the
constructs over time (“stability coefficients model”).
First, the “reciprocal effects model” specified that both
maternal depressive symptoms and child asthma morbidity
at Time 1 (T1) would simultaneously predict subsequent
(T2) child asthma morbidity and maternal depressive
symptoms, respectively (Figure 1). Second, the “depressive
symptoms effect model” specified that only maternal
depressive symptoms would predict subsequent child
asthma morbidity. Third, the “asthma morbidity effects
model” specified that only child asthma morbidity would
predict subsequent maternal depressive symptoms.
We hypothesized that for each outcome the reciprocal
effects model would provide a better fit to the data than
either depressive symptoms effects alone or asthma
morbidity effects alone. We repeated the tests of these
models separately for two morbidity outcomes: frequency
of asthma symptoms (Hypothesis 1) and ED visits
(Hypothesis 2).
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Figure 1. Full analytic model for the longitudinal relationship between
maternal depressive symptoms and child asthma morbidity.

Methods

Procedures

This study is based on the secondary analysis of a dataset
from a randomized control trial to reduce ED use among
high-risk inner-city children with asthma. The intervention
and the outcomes of this study are described elsewhere
(Otsuki et al., in press). The aim of this randomized
controlled trial was to test the efficacy of asthma education
combined with medication adherence feedback interven-
tion and an asthma education alone in reducing asthma
morbidity, compared to usual care among inner-city
children with asthma who were recruited from the
Pediatric ED. All participants completed surveys at baseline
and 6 months after randomization. We obtained informed
consent from eligible mothers who completed phone sur-
veys at a baseline assessment (T1) and 6 months later (T2).
The selection of the observation period (6 months) was
chosen to permit sufficient time to administer the inter-
vention and allow for increased medication adherence to
have an effect on symptoms. The 6-month observation
period also allowed for sufficient time to document
changes in healthcare utilization. The Johns Hopkins
Medical Institutions Institutional Review Board reviewed
and approved the study.

Participants

We recruited children with asthma from a large mid-
Atlantic urban pediatric ED by weekly review of ED records
between January 2001 and March 2003. Children were
eligible to participate in the study if they had physician-
diagnosed asthma, had two ED visits or one hospitalization
due to asthma in the preceding 6 months, and were
between the ages of 2 and 12 years. Study design consid-
erations, recruitment procedures, intervention, and partici-
pant characteristics are described elsewhere (Otsuki et al.,
in press). Of the 377 families (65% of those eligible) who
completed the Tl survey, 302 (80%) completed T2
surveys. Of these, 262 (87%) had both surveys completed

Table I. Demographic Characteristics (N =262)

Characteristic n (%)
Child age in years, M (SD) 6.68 (3.38)
Child gender, percentage male 162 (61.8)
Child ethnicity, percentage African American 262 (100.0)
Health insurance type, percentage Medicaid 221 (84.49)
Maternal age in years, M (SD) 30.17 (7.35)
Maternal education, percentage completed 180 (68.7)
high school or beyond
Household income
<$10,000 102 (40.3)
$10-19,999 58 (22.9)
$20-29,999 42 (16.6)
$30-39,999 26 (10.3)
>$40,000 25(9.9)
NAEPP guideline-based severity
Mild-intermittent 116 (44.3)
Mild-persistent 20 (7.6)
Moderate—severe persistent 126 (48.1)

by the child’s mother and were included in the final ana-
lyses. Demographic characteristics of the participants are
summarized in Table I.

Measures

Asthma Morbidity

We calculated the number of asthma symptoms per month
by averaging the caregiver-reported number of days of
restricted activity due to asthma and number of nights
with asthma symptoms in the past 6 months; this
method is described in detail elsewhere (Bartlett et al.,
2001). Asthma severity levels were derived from the
2007 NAEPP guideline criteria (National Heart &
National Asthma Educationand Prevention Program,
2007) using daytime and nighttime asthma symptoms
frequency. Caregivers also reported the number of ED
visits in the past 6 months due to a child’s asthma. Prior
research has found that maternal recall of their child’s
acute healthcare events within the last 12 months was
high: 75-96% agreement with medical record information
and was not associated with maternal depression
(D’Souza-Vazirani, Minkovitz, & Strobino, 2005).

Maternal Depressive Symptoms

We assessed maternal depressive symptoms using
an abridged, 1l-item version of the Center for
Epidemiological Studies Depression (CES-D) Scale, as
described elsewhere (Bartlett et al., 2001; Smith et al.,
2006). The CES-D is widely used in general and psychiatric
populations and the abridged version has been found to



have reliability and validity comparable to the full scale
(Irwin, Artin, & Oxman, 1999; Bartlett et al., 2001). The
internal consistency for the current study was satisfactory
(0=.82 at T1; o =.79 at T2).

Statistical Analyses

The objective of this study was to investigate the relation-
ship between maternal depressive symptoms and asthma
morbidity, as measured by the number of asthma
symptoms per month and ED visits in the last 6 months.
Cross-lagged path models were specified to examine this
prospective relationship using AMOS 6.0 (Arbuckle,
2005). We used separate models to estimate asthma
symptoms and ED visits because these variables were
correlated.

Nested model comparisons were used to evaluate the
model fit. First, we specified the hypothesized full recipro-
cal-effect model with one degree of freedom. Then, we
compared the alternative models (one removing the path
from T1 child asthma morbidity to T2 maternal depressive
symptoms, and the other removing the path from T1 ma-
ternal depressive symptoms to T2 child asthma morbidity)
against the full model. Finally, the model without cross-
lags (i.e. stability coefficients only) was compared to one of
the alternative models that provided a better fit to the data.
We used the following criteria to examine model fit:
significant > values indicating poor model fit; Tucker-
Index (TLD) (Tucker & Lewis, 1973) and
Index (CFI) (Bentler, 1990) with
values > .95 representing a good fit (Hu & Bentler,
1999); root mean square error of approximation
(RMSEA) with values <.05 indicating a good fit (Browne
& Cudeck, 1992);
Information Criterion (AIC) (Akaike, 1987) representing
a good fit.

Because half of our participants received an asthma
self-management educational intervention, we used multi-

Lewis
Comparative Fit

and smaller values on Akaike’s

group analysis (Bollen, 1989) to explore whether the
final models were equivalent across intervention and
non-intervention groups. The final best-fit models were
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simultaneously fit for intervention and non-intervention
groups, while all path coefficients were constrained to be
equal across these groups; then we estimated the
unconstrained model allowing all the estimates to be
different for each group (Bollen, 1989)

To reduce potential bias in the findings due to incom-
plete data, we conducted all path analyses using the
full-information maximum likelihood estimation method.
However, listwise deletion for missing data was used when
conducting t-tests. With respect to statistical power, Kline
(2005) recommends 10 times as many cases as freely esti-
mated parameters. The maximum numbers of parameters
estimated in this study were 13. Given the final sample size
(N =262), the ratios between the maximum numbers of
parameter estimates were 20:1 for nested model com-
parisons, representing sufficient power to produce reliable
estimates.

Results
Descriptive Statistics

Table II presents correlations, item means, and standard
deviations for study variables. Maternal depressive symp-
toms, asthma symptoms, and ED visits decreased
significantly over time, t(256) =4.41, t(261) =4.13, and
t(252)=10.70, p <.001, respectively. However, these
variables were moderately stable over time, suggesting
that rank-ordering of the individuals on these variables
did not vary. Cross-sectional correlations showed that
maternal depressive symptoms were associated with child
asthma symptoms and ED visits at T2 but not at TI1.
Correlations between T1 and T2 variables indicated
that maternal depressive symptoms were significantly asso-
ciated with subsequent asthma symptoms, but not with
ED visits. Neither frequency of asthma symptoms nor ED
visits were prospectively associated with maternal depres-
sive symptoms. Table III shows the relationship between
demographic variables and the variables included in
the model; as expected lower socioeconomic status

Table II. Intercorrelations and Descriptive Statistics for Study Variables (N =262)

1 2 3 4 5 M SD Range
1. T1 maternal depressive symptoms - 17.80 11.79 0.00-49.14
2. T1 asthma symptoms per month -0.03 — 6.57 7.16 0.00-30.33
3. T1 ED visits in the last 6 months 0.04 0.26%** - 2.54 1.97 0.00-10.00
4. T2 maternal depressive symptoms 0.51%** -0.01 0.03 - 14.63 10.61 0.00-54.60
5. T2 asthma symptoms per month 0.14* 0.38%** 0.33%** 0.24%%* - 4.72 5.73 0.00-30.33
6. T2 ED visits in the last 6 months 0.06 0.15*% 0.43%%* 0.14* 0.427%%* 1.35 1.65 0.00-10.00

*p <.05; **p <.01; ***p <.001.
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Table Illl. Descriptive Statistics for the Study Variables by the Baseline Demographic Variables and Randomized Groups

T1 Depression T1 Symptoms T1 ED visits T2 Depression T2 Symptoms T2 ED visits
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

Age

2-5 (n=124) 19.62 (11.63) 6.70 (7.12) 2,95 2.12) 15.19 (9.96) 4.81 (5.75) 1.62 (1.82)

6-12 (n=138) 16.16 (11.74) 6.46 (7.22) 2.16 (1.76) 1412 (11.17) 4.64 (5.73) 1.12 (1.44)

p-value .02 .62 .001 42 97 .01
Gender

Male (n=162) 17.49 (11.57) 6.41 (7.17) 2.67 (2.06) 14.76 (10.20) 5.13 (5.76) 1.48 (1.80)

Female (n=100) 18.32 (12.20) 6.84 (7.18) 2.32 (1.82) 14.41 (11.29) 4.04 (5.660) 1.15 (1.34)

p-value .58 .56 .16 .80 .07 .16
Income

<$10,000 (n=102) 20.34 (11.62) 6.74 (7.16) 2.51 (1.76) 16.89 (11.87) 5.29 (6.57) 1.46 (1.69)

>$10,000 (h=151) 15.77 (11.45) 6.45 (7.21) 2.54 2.1D 13.09 (9.60) 4.23 (5.02) 1.25 (1.61)

p-value .002 57 54 .006 35 35
Caregiver education

<High school (n=82) 2232 (11.27) 6.40 (7.15) 2.54 (1.77) 18.11 (11.62) 5.74 (6.65) 1.44 (1.43)

>High school (n=180) 15.76 (11.49) 6.65 (7.18) 2.54 (2.06) 13.04 (9.75) 425 (5.21) 131 (1.749)

p-value .001 75 .61 .0001 A3 33
Intervention group

No intervention (n=128) 17.71 (11.46) 5.82(7.22) 2.30 (1.61) 14.91 (10.60) 4.69 (5.49) 1.31 (1.549)

Intervention (n=134) 17.89 (12.16) 7.30 (7.06) 2.76 2.25) 14.36 (10.65) 4.74 (5.98) 1.48 (1.75)

p-value .90 .09 .06 .68 .93 .66

Table IV. Nested Model Comparison Results for Asthma Symptoms and ED Visits (N =262)

Model v Number of parameters L CFI RMSEA (90% Cl) AIC Comparison  Ay?  df p
Asthma symptoms
Reciprocal effects 25 13 1.06  1.00 .00 (.00-.13) 26.25 - - 1 .62
Asthma morbidity effects 27 12 1.07  1.00 .00 (.00-.06) 2427 M2-M1 02 2 .99
Depressive symptoms effect ~ 7.23 12 0.79  0.96 .10 (03-.18) 31.23 M3-M1 698 2 .008
Stability coefficients 7.25 11 0.89  0.97 .07 (.00-.14) 29.25 M4-M2 698 3 .008
ED visits
Reciprocal effects 22 13 1.06  1.00 .00 (.00-.13) 26.22 - - 1 .64
Asthma morbidity effects 27 12 1.07  1.00 .00 (.00-.06) 24.26 M2-M1 05 2 .82
Depressive symptoms effect ~ 1.36 12 1.03  0.99 .00 (.00-.11) 25.36 M3-M1 1.14 2 28
Stability coefficients 1.40 11 1.04  1.00 .00 (.00-.08) 23.40 M4-M2 113 3 .29

M1: Model 1.

(i.e. lower income and maternal education) was significant-
ly associated with maternal depressive symptoms.

Path Analyses

The results of nested model comparisons for models
for asthma symptoms and ED visits are summarized in
Table IV. Because the covariances between T1 depressive
symptoms and T1 asthma morbidity (asthma symptoms or
ED visits) were not statistically significant, they were
removed from specifying the models for both asthma
symptoms and ED visits.

Test of Hypothesis 1: Asthma Symptoms

We constructed the full model with cross-lags (represent-
ing the reciprocal effects model, or Model 1) for asthma
symptoms, and found that all paths were significant except
the path linking T1 child asthma symptoms and T2
maternal depressive symptoms (B=.01). To test for the
most parsimonious model fit, alternative models were con-
structed. In Model 2, the path from T1 child asthma symp-
toms to T2 caregiver depressive symptoms (representing
asthma morbidity effect) was removed. Statistically non-
significant chi-square test of difference suggested that we



should not include this path in further model testing. In
Model 3, the path from T1 caregiver depressive symptoms
to T2 child asthma symptoms (representing depressive
symptoms effect) was removed while keeping the path
from T1 asthma symptoms to T2 depressive symptoms
in the model. Chi-square test comparing Model 1 and
Model 3 was statistically significant, suggesting that
Model 3 is a worse fit to the data. Thus, Model 2 was
considered to provide a better fit to the data. Finally, in
Model 4, both cross-lag paths were removed and only sta-
bility paths remained in the model. The statistically signifi-
cant chi-square difference test comparing the Model 4 and
Model 2 suggested that the path from T1 caregiver depres-
sive symptoms and T2 child asthma symptoms should be
kept in the final model. In the final model (Model 2), T1
maternal depressive symptoms predicted T2 child asthma
symptoms (B=.15, p<.01) above and beyond the
stability of both maternal depressive symptoms and child
asthma symptoms (Figure 2a).

Test of Hypothesis 2: ED Visits

In the full model with cross-lags for ED visits, both stability
coefficients were statistically significant. The paths linking
(a) T1 depressive symptoms and T2 ED visits and (b) T1
ED visits and T2 depressive symptoms were not significant
(B=.06 and .01, respectively). We followed the same
procedure described above to test the final model.
Neither the depressive symptoms effect only model
(Model 2) nor the asthma morbidity effect model

(@)

T1 Maternal § s T2 Maternal 5
Depressive - Depressive ~ |R“=.26
Symptoms Symptoms

5% <:
2Dk
T1 Child N T2 Child R2=17
Asthma Symptoms 3g#k+  |Asthma Symptoms |
(b)
T1 Maternal T2 Maternal
>k sk
Depressive S0P, Depressive R?=25
Symptoms Symptoms
3%
T1 Child T2 Child
o > iy R2=23
ED Visits 4Gk ED Visits :

Figure 2. (a) Final prospective path model with standardized path
coefficients and correlations for the significant paths between maternal
depressive symptoms and child asthma symptoms. (b) Final
prospective path model with standardized path coefficients and
correlations for the significant paths between maternal depressive
symptoms and child ED visits. ¥p <.05; **p<.01; *** p<.001.
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(Model 3) had significantly better model fit than the recip-
rocal effect model (Model 1). Removing both cross-lags
(Model 4) did not worsen the model fit. Thus, when
using ED visits as a measure of asthma morbidity, only
stability coefficients (Model 4) were statistically significant
(Figure 2b).

Testing the Moderating Effect of Exposure to
Intervention

As described above we tested whether the final models
were equivalent between the intervention and non-
intervention groups using a multigroup analysis. For the
asthma symptoms final model, the fit indices were as
follows: (a) constrained model: %*(3)=1.93, p=.96;
CFI=1.00, TLI=1.12, RMSEA (90% CD=.00
(.00-.04), AIC=43.93; and (b) unconstrained model:
Y’4=.38, p=.98, CFI=1.00, TLI=1.15, RMSEA
©0% CI)=.00 (.00-.04), AIC=48.38. Therefore, the
unconstrained model did not provide superior fit to the
data than the constrained model, Ax2(3) =1.55,p=.67,
indicating that the final asthma symptoms models were
equivalent across the intervention and non-intervention
groups. Similarly, for the ED visits final model, the
unconstrained model—y*(6) =3.27, p=.77;, CF1=1.00,
TLI=1.08, RMSEA (90% CD=.00 (00-.05),
AIC=47.27—did not provide significantly better fit to
the data than did the constrained model—y*(8) = 4.04,
p=.85; CFI=1.00, TLI=1.09, RMSEA (90% CI)=.00
(.00-.04), AIC=44.04; Ay*QQ)=.77, p=.68—indicat-
ing that the final ED visits models were equivalent across
intervention and non-intervention groups. In summary,
final models did not differ between intervention and
non-intervention groups, and thus treating these groups
as a single sample was warranted.

Discussion

This study is the first to examine the reciprocal relationship
between maternal depressive symptoms and child asthma
morbidity. Previous research has investigated the relation-
ship from only one direction Bartlett et al., 2001; Shalowitz
et al., 2001; Bartlett et al., 2004; Shalowitz et al., 2006;
Wolf, Miller, & Chen, 2008), prohibiting evaluation of the
reciprocal relationship. Understanding the directionality of
the relationship between maternal depressive symptoms
and child asthma morbidity is critical to identify patients
who may be at risk for increased asthma morbidity or
mothers who may need additional support to manage
their child’s asthma due to their depressive symptoms.
In this study, maternal depressive symptoms prospectively
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predicted child asthma symptoms above and beyond the
stability of these constructs over time among high-risk
inner-city African American children. In contrast, maternal
depressive symptoms did not prospectively predict child
asthma ED visits beyond the stability of these constructs.
We failed to find a prospective association between mater-
nal depressive symptoms and child asthma ED visits,
perhaps because we recruited participants during a
period of high asthma morbidity (i.e. soon after an ED
visit). Other studies that recruited participants from the
community rather than the ED have found mixed results
between maternal depressive symptoms and asthma ED
visits, with some studies finding a prospective association
(Bartlett et al., 2004; Minkovitz et al., 2005; Logan, Riley,
& Barker, 2008), while others did not (Bender & Zhang,
2008).

Contrary to our hypothesis, neither child asthma
symptoms nor ED visits predicted maternal depressive
symptoms. Again, because of our recruitment approach,
it is unclear if the reciprocal relationship between asthma
symptoms and maternal depressive symptoms differs
among children with stable asthma. Interestingly, our
results were not moderated by the provision of an
asthma self-management intervention, suggesting that the
relationship between maternal depression and child
asthma symptoms did not change by the receipt of an
intervention.

These findings indicate that among this sample of
children recruited after seeking care for asthma in an ED,
maternal depressive symptoms are more likely to influence
a child’s asthma symptoms than the child’s asthma is to
influence the caregiver’s mental health over time. One
possible explanation for this finding is that depressed
mothers may have more difficulty managing their chil-
dren’s asthma appropriately. Daily asthma management
requires caregivers to recognize and appropriately treat
the symptoms of an asthma attack and to ensure that
their child adheres to the prescribed medication regimen,
attends follow-up clinic visits, and avoid asthma triggers.
Indeed, depressive symptoms have been associated with
lower rates of adherence to asthma medications (Smith
et al., 2006; Bender & Zhang, 2008).

Alternatively, as predicted by the depression—
distortion hypothesis (De Los Reyes A. & Kazdin, 2005),
our findings may indicate that mothers with depressive
symptoms have heightened sensitivity to negative events
and therefore inaccurate recall. A recent study indicated
that increased symptoms reporting was linked to negative
affect but not related to medication adherence, suggesting
that the subjective report of asthma symptoms may be
influenced by the emotional state of the respondent

(Bender & Zhang, 2008). Support for the depression—
distortion hypothesis is mixed, with some studies finding
that depressed mothers provide distorted reports of
subjective events, such as child psychiatric symptoms
(Hood, 2009) but accurate reports of objective events,
such as healthcare utilization (D’Souza-Vazirani et al.,
2005). Further studies are needed to clarify the type of
events that are prone to depression distortion.

Despite the limitation of parental report of asthma
morbidity, there is growing evidence that treating maternal
depression may not only benefit the mother’s psychologic-
al well-being, but may also indirectly improve child health
outcomes. Beyond the health benefit to the child, it may
be economically advantageous to treat maternal depres-
sion. Using Medicaid claims, Perry (2008) found that
6 months following the initiation of maternal depression
treatment, there was a net average reduction in asthma

spending of $798 per child.

Limitations

Limitations of our study include the reliance on a self-
report by the mother of both her own depressive symptoms
and the child’s asthma symptoms and ED visits. Future
studies would be strengthened by including alternate
informant reports of symptom control and objective mea-
sures, such as archival medical record data for healthcare
utilization and asthma control data. Additionally, this
study only used two time points. This relationship
should be examined at multiple time points to better
understand the potentially cyclical and dynamic relation-
ship between maternal depression and asthma outcomes.
This would also aid in addressing the seasonal nature of
asthma, which could have an impact on morbidity meas-
ure, and which were not accounted for in our analyses.
We had a restricted range of asthma morbidity in our
sample and therefore the results may not generalize to
children with stable asthma. The 11-item version of the
CES-D does not have an established cutpoint for clinically
significant depressive symptoms; therefore we cannot
comment on the prevalence of depression in our sample.
Finally, we included only urban African American children
in our sample so the results may not generalize to other
ethnic groups or children living in suburban or rural areas.
However, our sample of predominantly low-income minor-
ity children recruited from the ED represents a high-risk
group that is often targeted for specialized intervention to
reduce known health disparities.

Clinical Implications

Previous research has shown that providing case manage-
ment, education, and self-management training to parents



improves their children’s asthma morbidity (Evans, III,
et al., 1999). What is unknown is whether children of
depressed mothers benefit equally from asthma manage-
ment interventions. Although emerging evidence suggests
that treating maternal depression is associated with
improved pediatric asthma outcomes (Perry, 2008), the
mechanism of this association needs further investigation.

Healthcare teams have long been encouraged to
integrate mental health treatment for families into their
care of children with chronic illnesses (Zimmer &
Minkovitz, 2003). However, a recent study found that
only 57% of pediatricians felt responsible for diagnosing
maternal depression and only 45% reported that they felt
confident in their ability to diagnose it (Olson et al., 2002).
At minimum, these results argue for the need to focus on
family-based intervention to address maternal depressive
symptoms as a barrier for optimal pediatric asthma
management. This is particularly important for inner-city
mothers, who often lack their own source of regular
primary care and the pediatrician is often the mother’s
most frequent contact with the healthcare system (Pascoe
& Stolfi, 2004). Pediatric psychologists are uniquely
positioned to raise the healthcare teams’ awareness of
the impact of maternal depression on child health
outcomes, provide training in assessing maternal psycho-
logical well-being, and assist their physician colleagues in
developing a cost-effective strategy for identifying maternal
depression during clinic visits and establishing links to
appropriate referral sources.

Future Directions

In light of these results and previous research linking
maternal depressive symptoms, asthma morbidity, and
medication non-adherence, research is needed to assess
the value and cost-effectiveness of incorporating pediatri-
cian assessment of maternal depressive symptoms and
provision of adequate treatment referrals into standard
pediatric primary care. Clinical trials are needed to assess
the added value of integrating maternal depression assess-
ments and intervention into more traditional asthma self-
management and education interventions to improve child
asthma outcomes. This may not only improve the mother’s
well-being, but may also decrease the child’s asthma
morbidity.
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