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ABSTRACT
Objective: We aimed to examine the prevalence and severity of psychological distress of
women with asthma in both the prenatal and postnatal periods, and to determine whether
asthmatic women with and without mental health problems differ in self-management,
medications knowledge, and asthma symptoms.
Methods: We assessed spirometry performance and asthma symptoms in 120 women
(mean age 29.8 years) before 23weeks gestation, as part of the Breathing for Life Trial (Trial
ID: ACTRN12613000202763). Prenatal depression data was obtained from medical records.
At 6weeks postpartum, we assessed general health, self-reported asthma control, depression
symptoms (with the Edinburgh Postnatal Depression Scale) and adaptive functioning (with
the Achenbach System of Empirically Based Assessment scales).
Results: Twenty percent of our sample reported having a current mental health diagnosis,
14% reported currently receiving mental health care, while 47% reported having received
mental health care in the past (and may/may not have received a diagnosis). The sample
scored high on the Aggressive Behavior, Avoidant Personality, and Attention Deficit/
Hyperactivity scales. Poorer self-reported postnatal asthma control was strongly correlated
with elevated somatic complaints, externalizing problems, antisocial personality problems,
and greater withdrawal. Prenatal spirometry or asthma severity and control were largely not
associated with measures of psychopathology.
Conclusions: These findings indicate that pregnant women with asthma frequently report
issues with psychopathology during the prenatal and postnatal periods, and that the subject-
ive perception of asthma control may be more related to psychopathology than objective
asthma measures. However, due to sample bias, these findings are likely to be understated.
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Introduction

Asthma is one of the most common medical condi-
tions to affect women during pregnancy (1). In
Australia, �12% of pregnant women experience symp-
toms of asthma (2). The global prevalence of asthma
during pregnancy ranges between 4% and 12% (3–5).
Pregnant women with asthma are at risk of experienc-
ing higher frequency and severity of asthma exacerba-
tions, especially amongst more severe asthma cases
(6). Furthermore, asthma and asthma exacerbations

during pregnancy are linked to increased risk of
adverse perinatal outcomes, including pre-eclampsia,
preterm birth, low infant birth weight, and small for
gestational age, compared to non-asthmatic women
(7–10). It is important, therefore, to minimize the
occurrence of asthma exacerbations through active
asthma management (7,11,12). However, adherence to
asthma control plans may be affected by mental
health, an issue particularly salient for asthmatic
women in the perinatal period (13).
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The risk of depression and anxiety in women
increases during prenatal and postpartum periods. A
recent Australian retrospective cohort study reported
rates of depression antenatally at 6.2%, and postnatally
at 3.3% (14). Other Australian studies have reported
antenatal depression rates of 7% (15), 17% (16), and
almost 30% (17), whereas rates of postnatal depression
range from 6% to 12% (16,18). In Australia, depres-
sion affects �5.1% of women in any given 12month
period (19). Worldwide, estimates of postpartum
depression are 6.5%–12.9% (20–22).

Many studies report that poor maternal mental
health perinatally can have long-term negative impacts
on the infant’s development. Maternal antenatal depres-
sion is associated with reduced infant growth rate and
increased risk of diarrhea (23). Postnatal depression has
been associated with impaired mother-child interactions
(24), less efficient parenting (25) and less attention to
infant safety (26), which in turn can lead to behavioral,
cognitive, socio-emotional, and health problems in the
infant (27). Importantly, a recent study indicated that
depressive symptoms experienced by mothers during
the first 6–7 years of their child’s life are associated with
increased incidence of childhood asthma, even when
controlling for a history of maternal asthma (28). Taken
together, these findings clearly indicate the clinical
importance of understanding the nature and prevalence
of perinatal psychopathology in asthmatic mothers.

Poor mental health has been associated with asthma
(29). Adults with asthma have a higher risk of depres-
sion and anxiety compared to the general population
(30). Asthmatic individuals who experience psycho-
logical distress often have less controlled asthma control
and higher rates of hospitalization (31–35). However,
the association between asthma severity and anxiety or
depression, is not robust. While one study reported that
asthma severity was positively correlated with depressive
problems (32), another found no difference in the inci-
dence of reported depression between those with mild
or severe asthma (36). It has been suggested that depres-
sive symptoms such as reduced motivation, energy, and
cognitive functioning may interfere with self-manage-
ment behaviors, leading to poorer asthma outcomes
(31,37). A negatively reinforcing cycle may develop:
depression may increase treatment non-adherence,
which can exacerbate asthma symptoms, and this, in
turn, may increase depressive symptom severity (38,39).

Conversely, the associations between asthma and
poor mental health may reflect the complex, bidirec-
tional interactions between the immune and nervous
systems, particularly through the signaling of G pro-
tein-coupled cell surface receptors, receptor tyrosine

kinases, cytokines, growth factors, and neuropeptides
during inflammation (40). Thoren and Petermann
(41) noted that, in individuals with comorbid asthma
and anxiety, a fear of asthma symptoms would be
expected to increase motivation to effectively manage
and control asthma symptoms. However, they argue
that intense asthma-related anxiety may trigger
asthma symptoms, which may compromise engage-
ment in self-management behaviors and lead to
reduced quality of life. The higher mortality rates
amongst asthmatic adults with a comorbid diagnosis
of depression (42) support this notion.

There is a paucity of research on perinatal mental
health amongst women with asthma. Recent studies
report that the risk for depression and anxiety in
pregnant women ranges from 6.1% (43), to 28% (44)
to 45% (13). Other studies suggest that the risk of
depression during pregnancy may increase with
greater asthma severity and associated exacerbations
(45), and that anxiety may significantly increase the
odds of subsequent exacerbations during pregnancy
(46). This is consistent with the findings of a recent
study showing that uncontrolled asthma was more
common in asthmatic pregnant women who also
experienced anxiety and depression (13).

On the other hand, amongst asthmatic adults, the use
of oral corticosteroids (OCS) to treat asthma exacerba-
tions has been associated with depressive symptoms
(47), and depression was associated with longer duration
of OCS use (48) as well as higher doses of ICS (e.g. (49)).

In summary, there is some evidence that pregnant
women with asthma have heightened risk of depres-
sion and anxiety, which in turn, may impact asthma
exacerbations during pregnancy. However, the mental
health characteristics of asthmatic women in the post-
partum period, which is associated with higher risk of
depression and anxiety, have not been well-character-
ised. The current study has three primary aims: (1) to
examine the prevalence and severity of psychological
distress of women with asthma in both the prenatal
and postnatal periods, (2) to examine whether asth-
matic women with and without mental health prob-
lems differ in self-management, medications
knowledge, and asthma symptoms, and (3) to examine
whether subjective and objective measures of asthma
severity are related to psychological distress.

Methods

Participants

Pregnant women at 12–22weeks gestation were recruited
from the greater Newcastle, Australia area to the current
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study as part of the Breathing for Life Trial (BLT), a large
randomized clinical trial (RCT) examining the effects of
a novel asthma management strategy for pregnant
women (50). The BLT is registered with the Australian
New Zealand Clinical Trials Registry (Trial ID:
ACTRN12613000202763). Participants were included if
they were aged over 18 years, had an asthma diagnosis
from a physician, had symptoms of and/or treatment for
asthma in the last 12months, and reported no additional
lung disease, no drug or alcohol dependence, and no
requirement for OCS use for >14 days in the past
3months. Participants were randomized to either a con-
trol or intervention group, in a 1:1 ratio with block sizes
of four or six. From June 2015 through to September
2017, 259 BLT participants were invited into the current
study, of which 155 were randomized to the active inter-
vention arm of the RCT. As this RCT is ongoing, data
regarding intervention effects is not yet available. A total
of 120 participants (60 from the intervention arm and 60
from the treat-as-usual arm) consented to participate in
the current study (mean age ¼ 29.8 ± 5.4 years). These
participants had been recruited into the BLT study
between November 2014 and March 2017.

Procedure

Consenting participants completed prenatal asthma and
mental health measures (described below) and at 6weeks
postpartum (range 4–8weeks) participants were asked to
complete further ratings of mental health symptoms
along with sociodemographic and medical history ques-
tionnaires. Information collected included maternal
country of birth, age, marital status, current breastfeed-
ing, and/or formula feeding status, primiparity, medical
conditions in addition to asthma, personal, and family
history of psychopathology (current and past presence of
a mental health condition), annual household income
(as an marker of socioeconomic status; SES), medical
history, and maternal education level. Women who
reported experiencing high levels of psychological dis-
tress were offered the services of a clinical psychologist.

Participants were reimbursed $20 for expenses.
This study was approved by the Hunter New England
Human Research Committee and the University of
Newcastle Human Ethics Research Committee (HREC
approval number 15/05/20/4.05).

Measures

Asthma measures

Prenatal data, including body mass index (BMI, kg/
m2), smoking status, weeks gestation, age at asthma

diagnosis, as well as hospital admissions, emergency
department visits, and OCS use for asthma in the pre-
vious year were collected before participants reached
23weeks gestation. Forced expiratory volume in 1 s
(FEV1) and forced vital capacity (FVC) were measured
prenatally using spirometry. Age-adjusted and height-
adjusted % predicted FEV1 and FVC were calculated
in line with the 2012 Global Lung Function equations
[51]. Adherence and self-management skills were also
assessed prenatally. Adherence to inhaled corticoste-
roids was assessed by asking participants “It can be
difficult to remember all of your medicines when
things get busy. How many times in the last week
have you missed a dose of your preventer?”
Participants who had missed more than 20% of their
medication doses were considered to be non-adherent.
Knowledge about preventer and reliever medication
was determined by asking women direct questions
about how each medication worked and when they
were to use each type, and responses were scored by
trained nurses/midwives. Participants were also asked
whether they had a written action plan and to demon-
strate correct use of their inhaler, in accordance with
the technique described in Murphy, Gibson, Talbot,
Kessel, and Clifton (52). At 6weeks postpartum, par-
ticipants completed the Juniper Asthma Control
Questionnaire (ACQ) (53) and women scoring above
1.5 were considered to have uncontrolled asthma (54).
The list of measures completed by women who con-
sented to participate in this study (participants) and
women who only participated in the larger BLT pro-
ject (non-participants) is shown in Table 1.

Asthma severity and control classifications

Prenatally, participants were classified as having mild,
moderate, or severe asthma using criteria from the
Global Initiative for Asthma guidelines (GINA) (55).
In brief, we used treatment step as a surrogate meas-
ure of ‘asthma severity’. Women using step 1 (reliever
alone) or step 2 (low dose inhaled corticosteroid; ICS)
therapy were considered to have mild asthma.
Women using step 3 (low dose ICS/long-acting beta
agonist; LABA or medium/high dose ICS) therapy
were considered to have moderate asthma. Women
using step 4 (medium/high dose ICS/LABA) therapy
were considered to have severe asthma.

‘Asthma control’ was classified as well controlled,
partly controlled or uncontrolled according to an
adaptation of the GINA criteria. Asthma was well
controlled if there were none of the following symp-
toms in the previous week: night waking, activity
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Table 1. Prenatal measures for participants and non-participants of the current study.
Participants Non-participants

N M (±SD) N M (±SD) p < .05
p < .05 after FDR

correction
Prenatal EPDS 102 5.26 (±4.00) 118 6.76 (±4.72) p 5 .013�� p ¼ .091

0–9 (Low risk) 92 (91%) 85 (70%) p 5 .002�� p 5 .028�
10–12 (Medium risk) 3 (3.4%) 17 (16%)
13–30 (High risk) 7 (5.6%) 16 (14%)
BMI 119 30.74 (±7.91) 139 29.83 (±8.54) p ¼ .337 p ¼ .786
Age 119 29.30 (±5.29) 142 29.44 (±5.84) p ¼ .845 p ¼ .845
Asthma control questionnairea 60 1.46 (±1.00) 67 1.63 (±.97) p ¼ .344 p ¼ .602
FEV1FVC % 107 81.97 (±7.51) 124 81.37 (±7.14) p ¼ .534 p ¼ .748
FEV1 % 111 88.21 (±12.38) 124 89.09 (±12.32) p ¼ .588 p ¼ .686
FVC % 108 90.84 (±10.98) 124 92.47 (±10.43) p ¼ .248 p ¼ .868
Smoking status N (%) N (%)
Current 13 11% 36 26% p 5 .018� p ¼ .084
Ex 31 26% 43 30%
Never 74 63% 61 44%
Adherentb (missed <20% of ICS dose) 27 60% 27 53% p ¼ .465 p ¼ .814
History (times in the past year)
Emergency visits p ¼ .735 p ¼ .735
0 103 87% 120 85%
1 or more 16 13% 22 15%
Hospital visits p ¼ .539 p ¼ .686
0 112 93% 134 93%
1 or more 7 6% 8 6%
Missing 1 1% 2 1%

Medication type p ¼ .488 p ¼ .759
ICS 11 9% 18 28%
ICS/LABA 34 29% 33 51%
Other 4 3% 6 9%
SABA 69 59% 8 12%

Correct Knowledge
Action plan 12 48% 4 16% p 5 .013� p ¼ .091
Preventer 2 8% 6 24% p ¼ .076 p ¼ .266
Reliever 11 44% 15 60% p ¼ .662 p ¼ .713

Technique
Preventer (Pressurised metered dose inhaler) p ¼ .103 p ¼ .288
Optimal 32 27% 22 16%
Adequate 7 6% 10 7%
Inadequate 66 55% 81 58%
Missing 14 12% 27 19%
Turbuhaler p ¼ .630 p ¼ .735
Optimal 20 22% 26 18%
Adequate 3 3% 4 3%
Inadequate 1 1% 5 4%
Missing 68 74% 104 75%

Activity limitation (days/week)
0 78 65% 92 68% p ¼ .510 p ¼ .714
1–5 27 23% 24 18%
6–7 14 12% 20 14%
Mornings
0 48 40% 51 40% p ¼ .332 p ¼ .664
1–5 45 38% 38 29%
6–7 26 22% 40 31%
Nights
0 38 32% 34 29% p ¼ .112 p ¼ .261
1–5 54 45% 44 37%
6–7 27 23% 41 34%
GINA Asthma severity and control classifications (during pregnancy)
Asthma severity N (%)
Mild 81 (68.1)
Moderate 10 (8.4)
Severe 28 (23.5)

Asthma control
Uncontrolled 60 (50.4)
Partly controlled 37 (31.1)
Well controlled 22 (18.5)

Asthma severity and control
Mild uncontrolled 36 (30.3)

(Continued)
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limitation, daytime symptoms >2 times per week, or
reliever use >2 times per week. If 1–2 of these symp-
toms were present, asthma was considered to be partly
controlled, and if 3–4 symptoms were present, was
considered to be uncontrolled.

Mental health measures

Participants completed the Edinburgh Postnatal
Depression Scale (EPDS) (56) at their first antenatal
appointment (second trimester of pregnancy) as part
of routine antenatal care. At the postpartum visit, par-
ticipants completed both the EPDS and the Adult Self
Report (ASR) from the Achenbach System of
Empirically Based Assessment (ASEBA) (57).

The EPDS is a brief, 10-item self-report scale that
screens for postpartum depression. Women are asked
to respond in a way that best describes how they have
felt in the past week. Apart from one sleep-related
item, the EPDS excludes somatic complaints such as
fatigue and appetite variations that are typical experien-
ces during the prenatal and postnatal periods. Scores
�10 are recommended for referral for diagnostic evalu-
ation of postpartum depression. The EPDS has been
validated worldwide and demonstrates high test-retest
reliability and internal consistency (56,58–61). It has
also been validated for prenatal depression (62).

The ASR is a standardized self-report questionnaire
designed for adults aged 18–59 years. The ASR
assesses adaptive functioning across a range of
domains (i.e., friends, spouse/partner, family, job; edu-
cation, personal strengths). It generates age and gen-
der normed T-scores across two composite scales
(externalizing/internalizing and total problems) and
syndrome scales (Anxious/Depressed, Withdrawn,
Somatic Complaints, Thought Problems, Attention
Problems, Aggressive Behavior, Rule-breaking
Behavior, and Intrusive problems). It also produces

scores for Diagnostic and Statistical Manual of Mental
Disorders, fifth edition (DSM-5) (63) oriented scales:
depressive, anxiety, somatic, avoidant personality,
attention deficit/hyperactivity, and antisocial personal-
ity problems. Scores between the 93rd and 97th per-
centile are considered borderline clinical, and above
the 97th percentile are in the clinical range, both sig-
naling the need for further assessment and diagnosis.

Analysis

Data were analyzed using the Statistical Package for
the Social Sciences software for Windows, with level
of significance set to a ¼ .05. To investigate sample
bias, demographic, mental health, and asthma data
were compared between participants and non-partici-
pants. Total scores, percentile scores, and T-scores for
DSM-5 oriented scales and syndrome scales of the
ASR were derived and categorized in the normal, bor-
derline, or clinical range for each participant. EPDS
scoring uses clinical brackets: 0–9 is considered low
risk, 10–12 is medium risk, and 13–30 is high risk.
Scores from the EPDS and ASR were used to charac-
terize the nature of psychological distress. We used
multidimensional v2 analyses, and phi (u) to measure
the association between variables (64). To avoid infla-
tion of type 1 error rate as a result of multiple com-
parisons, we used false discovery rate (FDR) corrected
p values. FDR is a well-validated way of controlling
for multiple comparisons and is less conservative than
other Bonferroni-type corrections (65). As many prior
studies do not correct for multiple comparisons, we
report both uncorrected and FDR-corrected p values
for comparability. Further associations between
asthma and psychopathology were determined by
computing odds ratios for the association between
high ASR scores in this sample of asthmatic women,
as compared to normative ASR data. Given that prior

Table 1. Continued.
Participants Non-participants

N M (±SD) N M (±SD) p < .05
p < .05 after FDR

correction
Prenatal EPDS 102 5.26 (±4.00) 118 6.76 (±4.72) p 5 .013�� p ¼ .091

Mild partly controlled and controlled 45 (37.8)
Moderate-severe uncontrolled 24 (20.2)
Moderate-severe controlled 14 (11.8)

For all of the chi-squared analyses, some cells had expected counts <5 so an exact significance test was selected for pearson’s chi square. p values are
bolded if significant after FDR correction.

Abbreviations: FDR¼ False discovery rate; N ¼ sample size; M ¼ sample mean; SD¼ sample standard deviation; % ¼ percent; p¼ p values; FEV1FVC %
¼ Ratio of forced expiratory volume in 1 s and forced vital capacity percentage; FEV1% ¼ Forced expiratory volume in 1 s percentage; FVC % ¼ Forced
vital capacity percentage; ICS¼ Inhaled corticosteroid; LABA¼ Long acting beta agonist; SABA¼ Slow acting beta agonist.�p< .05.��p< .01.

aIntervention participants only.
bCalculated for participants taking ICS/ICS LABA medications only.
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work has found associations between OCS use and
depression, we compared total scores on the EPDS
and relevant ASR scales between participants who
used ICS and those that did not. Multiple regression
was used to determine whether mental health
explained any variance in GINA control or severity
classifications. Specifically, total scores from the DSM-
5 oriented scales and syndrome scales of the ASR,
prenatal and postnatal EPDS total scores, self-reported
presence of mental illness diagnosis (binary yes/no),
current psychiatric care (yes/no), past psychiatric care
(yes/no), maternal age at the time of their infant’s
birth, and breastfeeding status were all entered into
the model as predictors.

Results

Sampling bias

First, we examined whether there were any systematic
differences between the 120 participants and 139 non-
participants from the larger BLT study. The primary
reasons for nonparticipation included: loss to follow-
up, too busy, not interested, or they did not attend
their BLT appointment. Descriptive measures of men-
tal health and asthma status for participants and non-
participants are presented in Table 1. Participants did
not significantly differ from non-participants in age,
BMI, or any asthma-related measures, with the excep-
tion that participants had greater knowledge of their
action plan (which was non-significant after FDR cor-
rection). Non-participants had higher rates of current
smoking, but this did not remain significant after
FDR correction. Information on parity, SES and
GINA asthma severity, and control classifications was
not available for non-participants.

The groups also differed in prenatal mental health
status. Prenatal EPDS scores were lower (less mental
health risk) in participants than non-participants
(t(218) ¼ 2.52, p ¼ .013) but the effect was not sig-
nificant after FDR correction (p ¼ .091). A signifi-
cantly greater percentage of non-participants than
participants scored in the medium and high-risk cate-
gories, (v2(2, N¼ 220) ¼ 12.50, p ¼ .002 FDR-cor-
rected: p ¼ .028). The strength of the association
between EPDS category and group was moderate
(u¼ 0.238) and participation status accounted for
5.66% of the variance in prenatal depression scores.

The current sample

Sociodemographic characteristics of participating
women were obtained at 6 weeks postpartum. The

majority were born in Australia (95%), Caucasian
(83%), well educated (81% completed at least the final
year of high school), primiparous (52%), in a relation-
ship (93%), and represented a diverse range of socio-
economic status (52% reported an annual household
income over $80 001 and 19% under $37 000). Of the
infants, 53% were male and 49% were exclusively
breastfed. Asthma status was assessed prenatally. In
terms of asthma status, 35% of participants were using
ICS or ICS/LABA (median dose 500 mg), 9% were cur-
rent smokers, 12% had at least 1 emergency hospital
visit in the last year for their asthma, 22.5% were able
to demonstrate optimal technique for their inhaler,
and 22.5% were adherent to their asthma medication.

Mental health results

Postnatal EPDS scores, self-reported mental illness
diagnoses, psychotropic medications, past and current
mental health care, and alcohol and drug use are
reported in Table 2. The percentage of participants
scoring in the medium-high categories of the EPDS
(indicating that they should be referred for evaluation
for perinatal depression) rose from 9% prenatally
(n¼ 102; Table 1) to 15.5% postnatally (n¼ 110; Table
2). Total scores for prenatal and postnatal depression
did not significantly differ (t ¼ –0.691, p ¼ .491).
However, there were significant differences in the risk
category proportions between prenatal and postnatal
depression scores v2(4, N¼ 92) ¼ 16.42, p ¼ .003.
Twenty percent of the sample reported a mental
health diagnosis, with 14% currently receiving mental
health care, and 47% of participants having received
mental health care in the past (but did not necessarily
receive a diagnosis of a mental health condition; Table
2). Participants had low rates of current alcohol and
drug use, with 73% reporting that they rarely or never
drank alcohol, and 59% reporting that they have never
used non-prescription drugs (Table 2).

Scores from the internalizing and externalizing
problem scales, syndrome scales, and the DSM-5 ori-
ented subscales, of the ASR are presented in Table 3.
On most subscales, the percentage of women scoring
in the borderline or clinical range (above the 93rd
percentile) was less than the expected 7%. However,
somewhat higher than expected percentages were
found for the Aggressive Behavior Syndrome scale
(9.5%), as well as the Avoidant Personality and
Attention Deficit Hyperactivity Problems DSM-ori-
ented subscales (8.6% and 7.7%, respectively).
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Mental health and asthma results

Postnatal ACQ scores did not significantly correlate
with prenatal or postnatal depression scores from the
EPDS (r ¼ .229, p¼ .14, FDR-corrected p¼ 1.07, r ¼
.294, p¼ .02, FDR-corrected p¼ .38). Table 3 also
shows the bivariate correlation coefficients between
postnatal ACQ scores and ASR-based total scores of
mental health. Postnatal asthma control was moder-
ately correlated with many ASR DSM-5 oriented
scales, syndrome scales, and problem scales. However,
after FDR correction for multiple comparisons, nine
scales remained statistically significant. Specifically, as
shown in Table 3, poorer asthma control was more
strongly associated with higher level of Somatic
Problems and Antisocial Personality Problems on
DSM-5 oriented scales, higher scores on the
Withdrawn, Somatic complaints, Aggressive behavior
and Intrusive Syndrome scales, and more
Internalizing, Externalizing and Total Problems. The
Antisocial Personality scale and Internalizing,

Externalizing and Total Problems scales may receive
contributions from similar ASR items and therefore
share variance. Prenatal spirometry or treatment
adherence did not correlate with either prenatal or
postnatal EPDS or any ASR measures (p ¼ .24 to
p¼ 1.32 FDR corrected). We calculated odds ratios to
examine the incidence of poor mental health in asth-
matic women during the postnatal period, as com-
pared to normative healthy women. There was some
indication that asthma raises the odds of having
poorer postnatal mental health, particularly experienc-
ing aggressive behavior (OR 1.26, 95% CI: 0.35–4.60)
and attention deficit/hyperactivity problems (OR 1.70,
95% CI: 0.52–6.78). However, while these odd ratios
are highly clinically significant, they were not statistic-
ally significant. No significant differences were found
between prenatal or postnatal depression scores, or
DSM-oriented or Syndrome scale scores between par-
ticipants who used ICS and those that did not.

We found significant positive correlations between
prenatal and postnatal EPDS scores (r ¼ .458, FDR-
corrected p < .01). Additionally, modest, positive cor-
relations were found between prenatal EPDS scores
and total scores from the anxious depressed ASR scale
(r ¼ .557, p < .01 FDR), as well as the DSM-oriented
depressive problems scale (r ¼ .471, p < .01 FDR)
and the anxiety problems scale (r ¼ .462, p < .01
FDR). Strong correlations were found between postna-
tal EPDS scores and the anxious depressed scale (r ¼
.657, p < .01 FDR), depressive problems (r ¼ .662, p
< .01 FDR), and anxiety problems (r ¼ .495, p < .01
FDR) scales of the ASR.

GINA severity and control results

One-hundred and nineteen women were classified as
having mild, moderate, or severe prenatal asthma
(Table 1). The majority of women had mild asthma
(68.1%), while approximately half had uncontrolled
asthma (50.4%) at their baseline pregnancy assess-
ment. Univariate ANOVA analyses indicated that
asthma severity status did not significantly influence
prenatal or postnatal depression scores, or total scores
on the DSM-5 oriented or syndrome scales of the
ASR (p ¼ .72 to p¼ 1.69 FDR corrected). Regression
analyses revealed that psychological distress did not
account for any variance in asthma severity and con-
trol groupings. Likewise, results from Chi-Square anal-
yses indicated no differences in asthma severity or
asthma control regardless of depression risk level
either prenatally (severity: v2(4, N¼ 101) ¼ 2.4, p ¼
.664; control: v2(4, N¼ 101) ¼ 8.6, p ¼ .073) or

Table 2. Postnatal measures for participants of the cur-
rent study.

N M (±SD)

Asthma control questionnaire 55 .833 (±1.07)
Postnatal EPDS 110 5.44 (±4.05)
0–9 (Low risk) 93 (84.5%)
10–12 (Medium risk) 10 (9.1%)
13–30 (High risk) 7 (6.4%)

N (%)
Mental health diagnoses 110
Depression 6 (5%)
Anxiety 4 (4%)
Depression and anxiety 6 (5%)
Bipolar disorder 2 (2%)
Depression and Borderline Personality disorder 2 (2%)
Depression, Bipolar disorder and anxiety 1 (1%)
PTSD and anxiety 1 (1%)

Any mental health diagnosis 22 (20%)
Medicated for mental health issuea 16 (15%)
Mental health careb

Currently in (N¼ 118) 16 (14%)
Past (N¼ 114) 54 (47%)

Alcohol use 117
Rarely/never 81 (69%)
Once a month 19 (16%)
1-2 days/week or more 17 (15%)

Illicit drug use 115
Never 68 (59%)
Past use 43 (37%)
Current usec 4 (4%)

Abbreviations: N ¼ sample size; M ¼ sample mean; SD¼ sample standard
deviation; EPDS¼ Edinburgh Postnatal Depression Scale; % ¼ percent;
PTSD¼ Post-traumatic Stress Disorder.

aIncluded any reported psychotropic medication used for the purposes of
treating a mental illness/mood disorder. Two participants were taking
medication for a mental health issue but did not disclose a diagnosis.

bRefers to self-reported visits to a psychologist or Counselor for psycho-
therapy, and does not necessarily reflect a diagnosis of a mental
health disorder.

cPainkillers were reported for current drug use.
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postnatally (severity: v2(4, N¼ 91) ¼ 4.7, p ¼ .326;
control: v2(4, N¼ 91) ¼ 1.8, p ¼ .766). Chi-squared
analyses showed no significant differences in the pro-
portion of asthma severity (v2(2, N¼ 109) ¼ 0.248, p
¼ .883) or asthma control (v2(2, N¼ 109) ¼ 1.364, p
¼ .506) between participants who reported being
diagnosed with a mental health disorder and those
who did not.

Discussion

The present study aimed to characterize the presence
and severity of psychopathology in the prenatal and
postnatal period in asthmatic women, and investigate
whether there is a relationship between psychopath-
ology and severity or control of asthma during and
after pregnancy. We found moderate correlations
between poorer postnatal asthma control and elevated
psychopathology at 6 weeks postpartum—and espe-
cially more somatic complaints, more externalizing
problems and more withdrawn behaviors. Thus,
women who reported poorer psychological well-being
also reported poorer asthma control. In contrast, pre-
natal spirometry, or GINA-classified prenatal asthma
severity and control were not associated with prenatal
depression or postnatal psychological well-being.

These findings provide some evidence for a higher
incidence of prenatal or postnatal psychopathology in

asthmatic women, when compared to non-asthmatic
women. Twenty-two women (20.2%) reported having
had a mental health diagnosis and 47% reported
receiving mental health care in the past. Seventeen
women (15.5%) scored medium to high levels of post-
natal depression on the EPDS. These figures are
within the range of recent estimates (45% (13), 28%
(44), 6.1% (43) of prevalence of self-reported depres-
sion among women with asthma. However, despite
elevated incidence of psychopathology in these women
as compared to normative data from the ASR, odd
ratios did not reach statistical significance.

It is likely that these findings underestimate the
relationship between asthma and mental health con-
cerns, as women from the BLT study who participated
in the current study reported fewer mental illness
symptoms than non-participants. Specifically, prenatal
depression scores were significantly lower in partici-
pants than non-participants, and 31% of non-partici-
pants reported levels of prenatal depression that
warranted further investigation. This is in line with
findings from previous studies showing that women
with asthma are at a somewhat elevated risk of anxiety
and depression (e.g. (66)), including when pregnant
(13,44). In conclusion, it is likely that if all women
had participated in the follow up study, the relation-
ship between asthma severity and control and psycho-
logical distress would have been stronger.

Table 3. Postnatal ASEBA subscale percentiles for participants, odds ratios and the bivariate correlation between ASEBA subscale
total scores and postnatal asthma control questionnaire mean score.

Correlation with postnatal
asthma control

Subscale
Borderline (93rd–97th

percentile) n (%)
Odds
ratio

Clinical (97th– 100th
percentile) n (%) Odds ratio Ra p value

FDR-corrected
p value

DSM-oriented subscales
Depressive problems 2 (1.9%) 0.41 2 (1.9%) 0.54 .201 .146 .166
Anxiety problems 3 (2.9%) 0.61 3 (2.9%) 0.83 .075 .589 .589
Somatic problems 4 (3.8%) 0.83 2 (1.9%) 0.54 .461� <.001 .009
Avoidant personality problems 5 (4.8%) 1.04 4 (3.8%) 1.12 .272 .047 .073
Attention Deficit Hyperactivity problems 2 (1.9%) 0.41 6 (5.8%) 1.70 .282 .039 .066
Antisocial Personality 1 (1.0%) 0.20 2 (1.9%) 0.54 .506�� <.001 .006

Syndrome scales
Anxious/Depressed 4 (3.9%) 0.83 1 (1%) 0.27 .164 .235 .250
Withdrawn 2 (1.9%) 0.41 3 (2.9%) 0.83 .490�� <.001 .004
Somatic complaints 3 (2.9%) 0.61 3 (2.9%) 0.83 .393�� .003 .009
Thought problems 2 (1.9%) 0.41 4 (3.8%) 1.12 .230 .094 .114
Attention problems 4 (3.9%) 0.83 2 (1.9%) 0.54 .271 .047 .067
Aggressive behavior 6 (5.7%) 1.26 4 (3.8%) 1.12 .407�� .002 .007
Rule-breaking behavior 1 (1.0%) 0.20 0 .232 .092 .120
Intrusive 0 2 (1.9%) 0.54 .389� .004 .010

Internalizing problems 1 (1%) 0.20 4 (3.8%) 1.12 .324� .017 .032
Externalizing problems 1 (1%) 0.20 3 (2.9%) 0.83 .430� .001 .017
Total problems 3 (2.9%) 0.61 4 (3.8%) 1.12 .329� .015 .032

Abbreviations: DSM¼Diagnostic and statistical manual of mental disorders; N ¼ sample size; % ¼ percent; R ¼ Pearson correlation coefficient;
FDR¼ False discovery rate.�p< .05.��p< .01.

aR values are bolded if significant after FDR correction.
No odds ratios were statistically significant.
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Previous studies report prevalence estimates of
mental health among pregnant women with asthma,
largely based on a self-reported clinical diagnosis.
Here, we quantified the mental health diagnosis using
self-report measures of adaptive and maladaptive
behavior derived from the ASR scales, as well as the
EPDS. Asthma control was significantly associated
with internalizing problems, including withdrawn
behaviors (e.g. loneliness and problems interacting
with others) and somatic complaints (e.g. reports of
aches, pains and experience of physical health), as
well as externalizing problems, including antisocial
personality features (e.g. arguing, rule-breaking and
irresponsible behavior). These factors suggest a unique
profile of psychopathology in asthmatic women,
including avoidance and withdrawal from responsibil-
ities during a stressful time in life, and/or a perceived
lack of control over their life and asthma. Thus, a
woman’s subjective experience of asthma control in
the early postpartum period appears to be strongly
linked to level of postnatal psychopathology. While
the incidence of poor mental health (specifically
aggressive behavior and attention/deficit hyperactivity
problems) in the sample did not reach statistical sig-
nificance, the higher limit of the odds ratios were
highly clinically significant. These findings need repli-
cation in a larger sample of asthmatic women to clar-
ify the clinical profiles.

Interestingly, in contrast to earlier findings (e.g.
(47)), there were no differences in psychopathology
between women using ICS and those that were not,
and there was no significant correlation between
asthma symptoms and anxiety or depression levels.
Perhaps the EPDS is not sensitive enough for charac-
terizing the distinctive profile of psychopathology in
asthmatic women, as simple anxiety and depression
measures were not associated with either self-report
or objective measures of asthma severity or control.
An asthma-specific tool may be required.

Although self-report measures of psychopathology
were correlated with self-reported asthma control,
they did not correlate with objective measures of
asthma severity, including prenatal spirometry. There
are a number of possible reasons for this. First, it
could be due to the temporal delay between recording
the objective measures (prior to 23weeks gestation)
and the self-reported measures of psychopathology
(6weeks postpartum). Second, asthma severity
(including spirometry) does not necessarily directly
impact subjective experience of asthma severity (67).
Some previous studies have found a relationship
between asthma severity and mental health. For

instance, an early study found that in children, severe
asthma was associated with more depressive symp-
toms (68), and another reported that more severe
depressive symptoms are seen in adults with worse
asthma, poorer asthma related quality of life and
poorer physical health status (32). However, other
studies have reported no association between objective
measures of asthma severity and mental health
(36,69,70). Yet, consistent with the present findings,
studies using subjective measures (e.g. self-report
measures like the ACQ as used here) have found sig-
nificant associations between perceived asthma sever-
ity and depressive symptoms (71,72). Thirdly, the
majority of women in this study had mild asthma
(68.1%), and therefore their spirometry was typically
within the normal range. This suggests that FEV1 may
be an insensitive measure in this population. Taken
together, this suggests that the subjective perception
of one’s level of asthma control may more strongly
impact or be impacted by one’s mental health than
the objective level of asthma severity. Mental health
problems impact one’s perception of how they are
coping more generally, which may translate into how
controlled they perceive their asthma to be, regardless
of whether their asthma is well-controlled or not.
How one perceives their asthma control in the early
postnatal period may be more informative in deter-
mining their mental health postnatally. Last, it is also
possible that this relationship could be due to meas-
urement bias. Given that the source of the self-
reported asthma control and the self-reported mental
health is the same woman, it is possible that factors
including her psychological health status and per-
ceived life stress (e.g. (73)) may be impacting
both measures.

Overall, the current findings, due to sample bias,
are likely to underestimate the presence of mental
health concerns in this population. However, the find-
ings highlight the need to extensively examine the
prevalence of psychiatric comorbidities in this vulner-
able population of women. It is thought that the
symptoms of depression, including low motivation,
low energy, and apathy may reduce health seeking
behaviors, the ability to self-manage and adhere to
asthma medication, which may lead to more severe
asthma symptoms and exacerbations during the preg-
nancy. It has been found that anxiety in asthmatic
women can increase the likelihood of asthma exacer-
bations during pregnancy (46). Future research needs
to consider asthma exacerbations in more detail. The
effect of depression and anxiety treatment, either anti-
depressants or psychotherapy, on asthma outcomes
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during pregnancy is yet to be studied, however, there
is evidence to suggest that progressive muscle relax-
ation can improve lung parameters of asthma, anger
and health related quality of life in asthmatic women
during pregnancy (74).

Conclusion

Mental health screening of women in the perinatal
period is becoming more commonplace. This research
points to a need for mental health screening with
asthma-sensitive tools and specialized mental health
interventions designed for asthmatic women during
this time, as they may be at an elevated risk of
psychopathology.
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