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Clinical Summary
Background Affecting 19% of women, postpartum depression is a major concern to the
& immediate health of mothers and infants. In the long-term, it has been linked to the

. development of early-onset asthma at school entry, but only if the depression persists
Expe” mental beyond the postnatal period. No studies have tested whether associations with postpartum

AI I ergy depressive symptoms and early-onset asthma phenotypes persist into later school age.

Objective To determine associations between maternal postpartum depressive symptoms

and childhood asthma between the ages of 5-10 by using a nested longitudinal design.
Methods Data were drawn from the 1994-2004 administrations of the Canadian National
Longitudinal Survey of Children and Youth, which tracks the health of a nationally repre-
sentative sample of children in Canada. Child asthma was diagnosed by a health profes-
sional, and maternal depressive symptoms were assessed by the Centre for
Epidemiological Studies Depression scale. Analyses were conducted by using a multilevel
modelling approach, in which longitudinal assessments of asthma in 1696 children were
nested within the exposure of postpartum depression.
Results Postpartum depressive symptoms had a 1.5-fold significant association with
childhood asthma between the ages 6-8. This was independent of male sex, maternal
asthma, non-immigrant status, low household socioeconomic status, being firstborn, low
birthweight, low family functioning and urban-rural residence, of which the first 4
covariates elevated the risk of asthma. Statistical significance was lost at age 8 when
maternal prenatal smoking replaced urban—rural residence as a covariate. At ages 9-10,
an association was no longer evident.
Conclusions and Clinical Relevance Women affected by postpartum depressive symptoms
are concerned about long-term health effects of their illness on their infants. Although
postpartum depressive symptoms were associated with school-age asthma at ages 6 and 7,
this association diminished later. Both home and school life stress should be considered in
future studies on asthma development later in childhood.
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Introduction

Affecting approximately 19% of women [1], and a
greater percentage of new immigrant women [2], post-
partum depression is of major concern to women, their
infants and healthcare practitioners. Disturbingly, the
majority of these women do not seek help from a
healthcare practitioner for their symptoms of sadness

and despair, compulsive thoughts and feelings of inade-
quacy towards their infant [3]. Their infants are more
likely to experience colic [4] and sleep-related problems
[5] in the short-term and longer-term, developmental
delays in language and cognitive functioning, and poor
mental health and overweight in adolescence [6-8].
Depressive symptoms are the most common in the 3rd
month after birth, decline slightly in prevalence during
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the 4th month to 7th month postpartum; thereafter, the
rate drops to half of the peak prevalence [1]. Up to 10%
of women with perinatal depression will have problems
with recurrent depression [9].

Even as late as the 1960s [10], asthma has been
viewed as a psychosomatic disease, but the idea that
psychosocial stress could cause asthma to develop has
been tested only in recent decades [11]. The first reports
found caregiver stress and parenting difficulties during
the postnatal time period to elevate risk for wheeze and
asthma in young children with a genetic predisposition
for asthma [12-14]. New evidence from large, general
population cohorts has extended these initial associa-
tions in several ways. First, maternal distress or anxiety
during pregnancy was observed to be associated with
preschool wheeze [15] but also with school-age asthma
[16]. Second, postpartum depression was found to
mediate the association between prenatal distress and
preschool wheeze in girls, but it also had a direct asso-
ciation with wheeze [17]. Lastly, only maternal distress
that persisted beyond the postnatal period has shown to
increase the risk of asthma at 7 years of age [18], and
Giallo et al. [19] found this association to be indepen-
dent of prenatal distress.

Recognizing that most preschool wheeze is transient,
in order to assess potential longlasting effects of early
life stress, researchers have tested associations at the
age of school entry when asthma is likely to persist.
However, studies of older children include early
(infancy) and late-onset asthma (age 4-5 years) pheno-
types, of which late-onset asthma is less influenced
by perinatal exposures [20]. Combining these two
phenotypes may underestimate associations between
postnatal depression and asthma in schoolchildren. As
Caudri et al. [20] have done, testing age-specific asthma
phenotypes in children is the best method to investigate
the impact of perinatal exposures on persistent asthma.
An alternative method is to implement a longitudinal,
repeated measures design, which also has the benefit of
assessing change in association with increasing child
age. Using a multilevel modelling approach, in which
longitudinal assessments of asthma in children are
nested within the exposure of postpartum depression,
we sought to determine age-specific associations
between childhood asthma and maternal postpartum
depressive symptoms (PPDS).

Methods

Ethical approval was obtained from the University of
New Brunswick Research Ethics Board (approval num-
ber: 2010-127). Data were drawn from the Canadian
National Longitudinal Survey of Children and Youth
(NLSCY). The NLSCY, launched in 1994 by Statistics
Canada, tracks the development, health and well-being

© 2016 John Wiley & Sons Ltd, Clinical & Experimental Allergy, 47 : 324-330

of a nationally representative sample of children in
Canada over time [21]. The original cohort of children
was re-interviewed every two years. For this study, six
cycles of NLSCY data were used: Cycle 1 (1994-1995),
Cycle 2 (1996-1997), Cycle 3 (1998-1999), Cycle 4
(2000-2001), Cycle 5 (2002-2003) and Cycle 6 (2004—
2005). Children between the ages O through 18 months
in Cycle 1 of the NLSCY were identified and followed
in subsequent cycles. All information about the child
was provided via computer-assisted telephone or face-
to-face interviews by the person most knowledgeable
about the child (PMK). Written informed consent was
obtained from the PMK. The interview length varied by
cycle and was approximately 1 "2 to 2 h. Among
selected children in Cycle 1, only those, whose PMK
was biological mother, were chosen for this study.
When there was more than one child in a family, the
oldest child in the family was selected, and in the case
of multiple births, one child was selected at random. In
total, 1696 children presented in six cycles were
included in the sample for analysis.

Study measures

Child asthma. The outcome variable for this study was
age-specific child asthma. The child was labelled asth-
matic if he/she had been diagnosed by a health profes-
sional and had at least one of the following: (a) an
attack in the past 12 months, (b) wheezing or whistling
in the chest at any time in the past 12 months or (c)
taking asthma medications on a regular basis. Asthma
status was determined at the following ages in each
cycle of survey administration: Cycle 3 (age 4-5.5),
Cycle 4 (age 6-7.5), Cycle 5 (age 8-9.5) and Cycle 6
(age 10-11.5).

Maternal PPDS. Maternal PPDS was the main predictor
variable, as assessed by the National Institute of Mental
Health’s Centre for Epidemiological Studies Depression
(CESD) scale [22] or maternal report of postpartum
depression (DID YOU/HER/HIS MOTHER SUFFER FROM:
postpartm depression?) on the NLSCY questionnaire.
The CES-D is a widely used self-report scale to measure
levels of depressive symptoms during the perinatal per-
iod in the general population and also has excellent
psychometric properties in both clinical and epidemio-
logical studies with diverse populations [23, 24]. The
full CES-D (20-items; scores range from 0 to 60 and a
score of 16 represents a classification of depression)
was rescaled by Dr. M. Boyle of the Chedoke-McMaster
Hospital of McMaster University to produce a shortened
version of the measure (12-items, with scores ranging
from 0 to 36) with a cut-off proportional to that of the
full CES-D. As such, the cut-off for depression on the
12-item NLSCY Depression Scale was set at 12. The
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Cronbach’s alpha of the 12-item scale was 0.82, slightly
lower than the reliability of the full 20-item scale (0.85)
[25]. The mother was considered to have depressive
symptoms if her responses totaled a score > 12.

Covariates. Child  sex, low  birthweight (birth-
weight < 2500 g), first child (primiparous) status,
urban/rural residence, maternal asthma status (asthma
diagnosed by a health professional), smoking during
pregnancy, single parent status (child living with one
biological parent), family socioecomic status (SES), new
immigrant status (parents or child ever immigrated to
Canada) and family functioning were determined from
NLSCY question responses by the PMK. The derived
SES variable took into account family income, and the
education and occupational status of the mother and
her partner. Composite scores were standardized, such
that the average score among Canadian families was 0,
with a standard deviation of 1. Low SES was repre-
sented by scores below —1 and high SES was repre-
sented by scores above +1. This scoring system has
been used extensively by Statistics Canada with estab-
lished reliability and validity [26, 27].

Since stress in both parents is also associated with
childhood wheeze and paternal mood affects maternal
distress [28], we employed the NLSCY questions on
family functioning that were developed at McMaster
University. They provide a global assessment of family
functioning and the quality of the relationship between
parents or partners. The scale included 12 questions,
each of which contains four response categories, rang-
ing in value from O to 3. The total score varied between
0 and 36, a high score indicating family dysfunction.
Examples of questions included ‘Planning family activi-
ties is difficult because we misunderstand each other’ or
‘In times of crisis we can turn to each other for support’
with response value categories. The non-response rate
for these questions was 1.9%, suggesting that the scale
was acceptable to participants. The Cronbach’s alpha
coefficient for the total scale was 0.88 and for the 12
variables approximately 0.87 [29]. The cut-off value for
low family functioning variable was 12.

Only true confounders were adjusted for in analyses.
Covariates in the pathway between PPDS and child
asthma, such as maternal postnatal smoking or infant
breastfeeding, were not included.

Analysis

The distribution of PPDS and child asthma according to
covariates was conducted to determine a candidate set
of confounding factors. Hierarchical linear modelling
(HLM) was performed as follows, centring on 6 years of
age. The HLM Level 1 growth model for child asthma
was specified by:

Nir = log(@y/(1 — @)

Nit = Boi + Bri(Xie — 6) + P (Xit — 6)2

where ¢;; is the probability of child asthma, n; is the
log of odds of child asthma, X;; represents age in years
for the i™ child at the time t of the measurement, Bo; is
the log odds of asthma for the i child at age 6, that is
odds of having asthma for the i™ child is P, B1 is the
slope of the underlying trajectory (log odds trajectory)
of the i™ child at age 6, and B,; captures the curvature
or acceleration in each growth trajectory.

Between-child differences are specified in the Level 2
model, where the effects of variables on By;, Bi; and By;
are calculated using:

Boi = Yooi + Yo1iPPD + Y021 Zai + - . - + Toi
Bii = Y101 + Y11iPPD + y1piZai + ... + 110
Bai = Ya0i + Y21iPPD + ¥5iZai + ... + 12

where Yoo, Yo1, €tc., are coefficients denoting the effects
of selected predictor variables, PPDS and covariates
included in the model. HLM modelling was performed
in the following steps: an unadjusted model, a model
adjusted for baseline characteristics and a final adjusted
model.

Results

In this NLSCY-based cohort of 1696 children born in
1994/1995, 20.5% of their mothers had PPDS. In total,
19% of these women smoked during pregnancy and
6% percent reported a history of asthma; in 44% of
women, the study child was their firstborn. In terms
of sociodemographic characteristics, 8% of women
were single parents, 5% were low SES, 17% lived in
rural areas, and 14% were new immigrants. The mean
family functioning score for these families was 7.70
out of a total 36 for maximum family dysfunction.
One quarter of families were defined as low function-
ing.

Half of their offspring were female and 6% had been
born low birthweight. Prevalent asthma (weighted esti-
mates from the NLSCY survey) was reported by the pri-
mary caregiver per child age group as follows: 13.4%
at age 5, 14.2% at age 6, 14.6% at ages 7 and 8, 14.1%
at age 9 and 13.3% at age 10.

Postpartum depressive symptoms were crudely asso-
ciated with several covariates (Table 1). They were more
common in women who were primiparous (21.8%), who
were low SES (25%), who were single parents (35.3%)
and who smoked during pregnancy (28%). PPDS tended
to be present more often in new immigrant women
(25.8%) and women with a history of asthma (25.4%).
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A greater proportion of infants born to mothers with
PPDS had low birthweights (31.8%). Child asthma at
age 6 was significantly more common in male children
(14.8%) and those not low birthweight (12.2%), and in
the offspring of mothers who had asthma (25.4%) and
were not new immigrants (13.1%). It also tended to be
higher following a pregnancy with environmental
tobacco smoke exposure (13.6%).

According to the unadjusted HLM model, PPDS were
not associated with prevalent asthma overall (Table S1).
However, the coefficient for acceleration B, (—0.021)
was statistically significant, indicating PPDS had an
impact on the rate of change of the slope or on the
shape of the asthma prevalence trajectory across child
age. The peak age for asthma prevalence in children of
mothers with PPDS was 8.6 years, while that of chil-
dren not exposed to PPDS was 8.75 (Figure S1). An
examination of the slopes for the trajectories indicated
that asthma prevalence peaked sooner and declined

Table 1. Distribution of postpartum depressive symptoms (PPDS) and
child asthma at age 6 by covariates

Child asthma at

PPDS age 6

Covariate N % P-value* % P-value*
Sex

Male 831 20.0 14.8 <0.01

Female 865 19.0 7.6
Low birthweight

No (2500 g or higher) 1608 18.8 <0.01 12.2  <0.01

Yes (<2500 g) 88 31.8 11.3
First child status

No 898 17.4 0.02 10.2

Yes 798 21.8 12.2
Urban/Rural residence

Urban 1217  20.0 11.5

Rural 479 18.0 10.2
Maternal asthma status

No 1578 19.0 0.09 10.1 <0.01

Yes 118 25.4 25.4
Smoking during pregnancy

No 1343 17.2 <0.01 10.5 0.09

Yes 353 28.0 13.6
Socioeconomic status index

Below average 901 25.0 <0.01 11.1

Above average 795 13.2 11.2
Single parent status

No 1540 179 <0.01 11.2

Yes 156 35.3 10.9
Low family functioning

No 1361 19.0 10.9

Yes 335 21.5 11.3
New immigrant status

No 1568 19.0 0.06 13.1 <0.01

Yes 128  25.8 5.5

*P-values > 0.1 not reported.
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faster among children of PPDS mothers than non-PPDS
mothers.

Unadjusted odds ratio equivalents of B2 coefficients
in the HLM model at each age show that PPDS were
associated with child asthma at ages 7 and 8, but not at
younger or older ages (Table 2). The odds ratio for
PPDS and child asthma approached non-significance
with increasing age beyond age 8.

Based on the distribution of covariates in Table 1 and
the literature, a decision was made to adjust a base model
of PPDS and asthma with the following covariates: child
sex, maternal asthma status, urban/rural residence and
new immigrant status. The adjusted HLM model shows
that children of asthmatic mothers were at greater risk of
developing asthma overall (Table S2). Maternal asthma
also impacted the rate of change in asthma prevalence,
such that the odds of child asthma was highest at age 5.7
(with a slight decline afterwards, Figure S2) with a mater-
nal history of asthma relative to no history, but the asso-
ciation remained for all ages. Also, girls were at lesser
overall risk for asthma than boys and this did not change
by age. Finally, children of new immigrant mothers were
also less likely to have asthma at any age than those of
non-immigrant mothers.

Independent of these covariates, the association
between PPDS and child asthma remained at ages 7 and
8, and became statistically evident at age 6 (Table 2).
Additional adjustment of this HLM model for firstborn
status, low birthweight, household socioeconomic status
or the family functioning variable did not alter associa-
tions between PPDS and asthma at ages 6, 7 or 8
(Table 3). High SES lowered the risk for asthma at
lower ages (data not shown). Family dysfunction
altered the shape of asthma trajectory but only mini-
mally. In a final model that included all of these
covariates and maternal smoking during pregnancy in
place of urban—rural residence, the association between
PPDS was retained only at ages 6 and 7. As with previ-
ous models, there was no association between PPDS
and asthma at ages 9 and 10.

Table 2. Odds ratio for postpartum depressive symptoms (PPDS) and
child asthma by age

0dds Ratio (OR), 95% Confidence Interval
(CD

PPDS (yes/no) Unadjusted OR Adjusted OR*

Age 5 1.37 (0.96, 1.96) 1.43 (0.98, 2.08)
6 1.43 (1.00, 2.04) 1.49 (1.02, 2.17)
7 1.43 (1.02, 2.00) 1.49 (1.05, 2.13)
8 1.37 (1.01, 1.86) 1.43 (1.04, 1.97)
9 1.26 (0.95, 1.67) 1.31 (0.97, 1.75)
10 1.11 (0.83, 1.50) 1.15 (0.85, 1.56)

*Adjusted for child sex, maternal asthma, urban/rural residence and
new immigrant status.
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Discussion

In this longitudinal follow-up of 1696 infants born to a
representative sample of Canadian women, PPDS had a
1.5-fold association with childhood asthma between the
ages of 6 and 8 years, independent of well-known pre-
and postnatal risk factors for asthma. By 9 years of
age, the association was no longer present. Asthma at
school age can develop during the first year of life
when mothers manifest PPDS, or after this period [20].
Since the published literature commonly groups these
asthma phenotypes, one cannot deduce whether a null
association with PPDS is due to a ‘waning’ effect of
early life stress or to the inclusion of an asthma pheno-
type that develops after the window of PPDS exposure.
HLM modelling in our study directly tested for a possi-
ble waning phenomenon, as associations with asthma
prevalence were determined at different ages within the
same children. Our findings add to the growing body of
literature on the association between maternal distress
and asthma in young children, but we were unable to
show that PPDS was a significant determinant for
asthma in children beyond the age of 8.

Stress pathways to asthma in younger children may
originate during infancy following impaired interac-
tions with their mothers. Postnatal depression in the
mother affects her ability to be sensitive to her infant’s
cues; less secure mother—infant attachment is observed
more often in children who develop asthma [30, 31]. In
particular, less optimal maternal-infant interactions
have been shown to elevate levels of infant cortisol
[32]. With advancing age, an altered cortisol stress
response has been observed in children with asthma
[33]. Aside from inducing HPA axis changes, stress dur-
ing infancy may affect normal development of the
infant gut microbiome [34].

Table 3. Adjusted odds ratio for postpartum depressive symptoms
(PPDS) and child asthma by age

0dds Ratio (OR), 95% Confidence Interval (CI)

PDDS

(yes/no) ~ OR' OR* OR®

Age 5 1.46 (0.99, 2.14)  1.44 (0.99, 2.07)  1.43 (0.97, 2.11)
6 1.50 (1.03, 2.21)* 1.50 (1.04, 2.15)* 1.48 (1.01, 2.95)*
7 1.48 (1.03, 2.13)* 1.49 (1.05, 2.10)* 1.47 (1.02, 2.11)*
8 1.40 (1.01, 1.94)*  1.42 (1.03, 1.95)*  1.39 (0.99, 1.93)
9 1.25 (0.93, 1.69) 1.29 (0.96, 1.74) 1.25 (0.93, 1.69)
10 1.08 (0.79, 1.46)  1.13 (0.83, 1.55)  1.08 (0.79, 1.47)

+Adjusted for sex, first child, low birthweight, urban/rural, maternal
asthma, immigrant status and SES.

iAdjusted for sex, first child, low birthweight, urban/rural, maternal
asthma, immigrant status and family functioning.

SAdjusted for sex, first child, low birthweight, prenatal smoking,
maternal asthma, immigrant status, SES and family functioning.
*Statistically significant at P < 0.05 level.

The diminishment in impact of early life stress on
later health has also been reported for child mental
health in adolescence [7]. As children grow older, they
encounter stressors in social environments outside of
their homes, primarily in the school environment. Tey-
han et al. [35] reported that 8-year old children in the
ALSPAC cohort with persistent wheeze were more likely
to feel left out of school activities; children with aller-
gic rash were more likely to be bullied. We and others
have found that repeated stressful events or biomarkers
of chronic stress in children predict asthma onset and
persistence in adolescence [36, 37]. Likely, school life
stressors are an important source of psychosocial stress
in later childhood. Continued home life stress may also
continue to play a role, as indicated by studies which
report associations between persistent maternal depres-
sion and child asthma [18, 19]. In this study, we
included a measure of family function, but it was lim-
ited to the postnatal period and was not found to be
associated with childhood asthma independent of PPDS.

Our results are compatible with the lessening effect
of other postnatal exposures, such as maternal smoking,
on asthma in older children [38]. Environmental expo-
sures beyond infancy, for example exposure of toddlers
to house dust mite, may additionally impact lung and
immune function to increase risk for asthma [39]. As
also reported by Caudri et al. [20], the likelihood of
childhood asthma in our study was highest for maternal
history of asthma, although the association was stron-
ger for younger children. Of interest, women with
asthma had a greater tendency for PPDS. In the fully
adjusted model, the PPDS association with childhood
asthma was found to be independent of maternal
asthma and other covariates, including immigration sta-
tus. New immigrant Canadian women were marginally
more likely to experience PPDS, yet much less likely to
have a child with asthma. However, we were unable to
stratify women by number of years since immigration,
which has been reported to be a risk factor for asthma
development [40].

The strength of our study was the HLM technique to
test age-specific associations between postpartum
depressive symptoms and childhood asthma in a repre-
sentative population-based, multi-ethnic cohort that
adjusted for the major determinants of asthma. PPDS
was defined on the basis of maternal self-report or
scores from the validated CES-D scale [22]; our preva-
lence rates for PPDS were comparable to other popula-
tions [1]. We were limited in our inability to define the
period of asthma onset since the first questionnaire was
administered 2 years after birth. Another limitation was
lack of information on the chronicity of depression
before or after maternal report. Although pre-existing
depression is a well-known risk factor for postpartum
depression [9], Gavin et al. [1] reported that up to 15%

© 2016 John Wiley & Sons Ltd, Clinical & Experimental Allergy, 47 : 324-330
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of women will have a new episode of depression during
the first 3 months postpartum, not dissimilar to the
prevalence rate in this study. Further, the main expo-
sure of interest in our study was the presence of depres-
sive symptoms in the mother during critical periods of
infant development, rather than delineating whether
depressive symptoms were de novo or pre-existing.
Indeed, the literature on risk for asthma is in relation to
caregiver stress and more general measures of maternal
distress in the postnatal time period. On the other hand,
we did not delineate women with depressive symptoms
which may have persisted; at most, this would have
accounted for 10% of women with PPDS.

Women with PPDS are concerned about long-lasting
health effects on their infants. While PPDS was associ-
ated with school-age asthma between 6 and 8 years of
age, this association diminished as children grew older.
These findings have application to clinicians and others
providing support to new mothers postnatally. Clini-
cians may be able to reassure mothers, worried over the
impact of their PPDS, that some potential outcomes

diminish with child age. While not often studied,
Youash et al. [41] reported that providing mothers with
information to address medical concerns about their
newborns reduced their depression symptom scores in
the postpartum period. Future studies on risk factors for
asthma development later in childhood should also
include home and school life stressors to define their
role as an additional source of stress for the child.
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Additional Supporting Information may be found online in the supporting information tab for this article:

Table S1. HLM output results for the unadjusted model in Table 2.
Table S2. HLM output results for a model adjusted for child sex, maternal asthma, urban/rural residence and new
immigrant status in Table 2.
Figure S1. Average trajectory for asthma prevalence by child age conditional on PPDS (weighted model).

Figure S2. Average trajectory for conditional odds ratios for maternal asthma and child asthma by child age.
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Table S1. HLM output results for the unadjusted model in Table 2

Fixed Effect

Model 1

Intercept o

Intercept, yoo

-1.883 (0.064)

PPD, yo1 0.354 (0.182)
Slope, p1

Intercept, y10 0.066 (0.007)
PPD, y11 0.020 (0.023)

Acceleration, fp>

Intercept, y20

-0.012 (0.002)

PPD, y21

-0.021 (0.008)



Table S2. HLM output results for a model adjusted for child sex, maternal asthma,

urban/rural residence and new immigrant status in Table 2

Fixed Effect

Model 2

Intercept o

Intercept, yoo

-1.649 (0.102)

Female, yo1

-0.575 (0.129)

Rural, yo2

-0.018 (0.131)

Maternal Asthma, yos

1.075 (0.236)

Immigrant, yos

-0.827 (0.224)

Depression, yos

0.400 (0.192)

Slope p1

Intercept, yio

0.067 (0.012)

Female, y11

-0.001 (0.015)

Rural, y12

0.008 (0.015)

Maternal Asthma, yi3

-0.009 (0.024)

Immigrant, yi4

0.036 (0.019)

Depression, yis

0.022 (0.024)

Acceleration f3>

Intercept, y20

-0.015 (0.003)

Female, y21

0.007 (0.005)

Rural, y22

-0.001 (0.004)

Maternal Asthma, y23

-0.014 (0.006)

Immigrant, y24

0.009 (0.008)

Depression, y25

-0.022 (0.008)

The HLM model indicates that maternal asthma had a larger impact on the growth trajectories of
asthma than other covariates in the model and this varied by child age (see Figure S2). Children
of new immigrant families were less likely to have asthma than children of non-immigrants at all
ages. Also, girls were at less risk of asthma than boys, and there was no evidence that slopes of
growth trajectories differed by sex. Associations between PPD and child asthma are discussed in
the main text.



Figure S1. Average trajectory for asthma prevalence by child age conditional on PPD
(weighted model)
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Figure S2. Average trajectory for conditional odds ratios for maternal asthma and child
asthma by child age
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