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Abstract

Background/ Objectives

The are conflicting results concerning the impact of maternal asthma during pregnancy
on perinatal outcomes. We investigated the associations between maternal asthma during
pregnancy and the risk of a small-for-gestational-age (SGA) infant, a low-birth-weight
(LBW) infant, and preterm birth using a large population-based cohort.

Methods

A population-based cohort of 40,788 pregnancies from asthmatic and non-asthmatic
women was reconstructed through the linking of three Quebec (Canada) administrative
databases between 1990 and 2002. A two-stage sampling cohort design was used to
collect additional information by way of a mailed questionnaire. The generalized
estimation equation models were used to obtain adjusted odds ratios of SGA, LBW and
preterm birth comparing asthmatic and non-asthmatic women.

Results

The cohort included 13,007 pregnancies from asthmatic and 27,781 pregnancies from
non-asthmatic women. Final estimates showed that the risk of SGA (OR: 1.27, 95% CI:
1.14-1.41), LBW (OR: 1.41, 95% CI:1.22-1.63) and preterm delivery (OR: 1.64,
95%CI:1.46-1.83) was significantly higher among asthmatic than non-asthmatic women.
Conclusions

Mothers with asthma during pregnancy have a higher risk of having SGA, LBW, or
preterm birth infants than non-asthmatic women. However, external validity might be an

issue since the cohort under represents women with high socio-economic status.
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Introduction

The prevalence of asthma among pregnant women is between 4 to 7% and is known as
one of the most frequent chronic diseases encountered during pregnancy (1-5). Adverse
perinatal outcomes, such as a preterm birth, a low-birth-weight (LBW) infant and a
small-for-gestational-age (SGA) infant, have been reported to be higher in pregnant
women with asthma when compared to women without asthma in some studies (6-13),
but not in other studies (1, 14-21). In a recent meta-analysis, conducted by Murphy et al.,
asthmatic women with and without asthma exacerbations during pregnancy were
compared to non-asthmatic women for the risk of LBW infant and preterm delivery (22).
The authors found no significant increased risk of preterm delivery among asthmatic
women, but observed a significant increased risk of LBW in women who had an
exacerbation (RR: 2.54) and no significant increased risk in women who did not have an

asthma exacerbation during pregnancy (RR: 1.12) (22).

Methodological differences between studies as well as the lack of power of some of them
due to small sample sizes make it difficult to estimate, with any reasonable degree of
certainty, the risk of adverse perinatal outcomes in pregnant women with asthma.
Moreover, the meta-analysis of Murphy et al. evaluated the association between
exacerbations of asthma during pregnancy rather than asthma per se on adverse perinatal
outcomes (22). To estimate more precisely the risk of SGA infants, LBW infants, and
preterm births associated with maternal asthma and exacerbations of the disease, we
performed a two-stage sampling cohort study based on a cohort of 40,788 pregnancies
from asthmatic and non-asthmatic women reconstructed by the linkage of three

administrative databases from Quebec (Canada) between 1990 and 2002.



Materials and Methods

Source of Data

The data for our study came from three administrative databases of the province of
Quebec; the Régie de I’Assurance Maladie du Quebec (RAMQ), MED-ECHO, and the
Fichier des événements démographiques du Québec (birth and death registries) managed
by the Institut de la statistique du Québec (ISQ). These data were supplemented by a
mailed questionnaire completed by selected mothers. The RAMQ databases provide
information on medical services for all residents of Quebec and on prescribed
medications filled in community pharmacies by residents covered by the RAMQ Public
Drug Insurance Plan. Between 1980 and 1997, only the elderly and social assistance
beneficiaries were covered by the RAMQ Public Drug Insurance Plan. However, since
the enactment of mandatory drug coverage in 1997, the RAMQ Public Drug Insurance
Plan provides coverage for an additional 1.7 million adherents, mainly workers and their
families who have no access to a private drug insurance plan from their workplace(2).
Since 1997, approximately 43% of the population of Quebec is covered by the RAMQ
Public Drug Insurance Plan. The RAMQ Prescription Medications database provides
information on dispensed medications — i.e. date of filling, name, dose, quantity, dosage
form and duration of the prescription — while the RAMQ Medical Services database
provides information on medical services dispensed in a clinic, an emergency department
(ED) or a hospital and includes information pertaining to date, diagnosis coded with
ICD-9, where the service was dispensed, etc. Data recorded in the RAMQ Prescription
Medications database and asthma diagnoses recorded in the RAMQ Medical Services

database have been formally evaluated and found to be valid (3, 4). The MED-ECHO



database is a provincial database which records data on acute care hospitalizations and
covers all residents of Quebec (25). The Fichier des événements démographiques
provides information on all births and stillbirths in the province of Quebec. Some
additional information regarding siblings and maternal life styles during pregnancy
which are not included in the administrative databases were retrieved from a mailed

questionnaire completed by a number of selected women.

Study Design and Population

A two-stage sampling cohort design (balanced selection) was used for this study (26-29).
In our study, the first stage of sampling corresponds to a cohort formed of singleton
pregnancies of asthmatic and non-asthmatic women ending in a delivery (live birth or
stillbirth) between January 1%, 1990 and December 31*, 2002 in the province of Quebec
(Canada). Pregnant women and newborns were identified in the RAMQ database using
diagnostic and act codes related to prenatal care, pregnancy complications, and deliveries
(30). Moreover, to be included in our cohort, a woman must have been between 13-50
years of age at the beginning of her pregnancy as well as being covered by the RAMQ
Public Prescription Drug Insurance Plan for at least one year prior to and throughout the
duration of her pregnancy. Women were considered as having asthma if they had a
diagnosis of asthma (ICD-9 code 493, except 493.2 which corresponds to chronic
obstructive asthma), and one or more prescriptions for an asthma medication dispensed in
the two years prior or during pregnancy. We allowed a maximum of four pregnancies per
woman to enter in the cohort and only the more recent ones were retained. For each
pregnancy, the data from the RAMQ and MED-ECHO databases were obtained one year

before and during pregnancy. The date of the last menstruation was calculated using the



gestational age and date of birth of the infant, obtained from the MED-ECHO and
RAMAQ databases. This mother-child cohort was then linked with the Fichier des
evénements demographiques database to obtain information on socio-demographic

variables for the mothers and the newborns.

At the second stage of sampling, we selected, from the cohort, a sample of women to
whom a questionnaire was sent by mail, using a balance sampling strategy (26, 28). This
strategy oversamples women who had a SGA infant, a LBW infant, or a preterm delivery
in order to increase the statistical power (26). A maximum of two pregnancies per woman
were selected at this stage of sampling to avoid overloading women who had more than
two live deliveries during our study period with questionnaires. Selected women had to
be at least 18 years old at the beginning of their pregnancy to be eligible for the second
stage of sampling due to ethical considerations. For all pregnancies selected at this stage,
the RAMQ provided us with the current postal addresses of the mother as well as their

spoken language.

The questionnaire was used to obtain information pertaining life styles (including
maternal cigarette smoking, maternal alcohol consumption, and paternal cigarette
smoking), maternal characteristics, and pregnancy related variables that are not recorded
in the administrative databases. The questionnaire underwent prior testing by about 40
women for its clarity and also its facility to be understood and answered. By pretesting,
we also assessed the capacity of women to remember the events which happened up to 15
years ago. First, we sent 5,384 questionnaires to selected women. A second questionnaire

was sent a month and half later as a reminder. A 10$ compensation was given to women



who completed the questionnaire. The questionnaires’ data were recorded in a

computerized database, using a double entry method to improve data quality.

The linkage between data obtained from the RAMQ, MED-ECHO and ISQ databases,
and the filled questionnaires as well as the request of the name and the mailing address of
selected women at the second stage of sampling was approved by the Commission
d’acces a l'information du Quebec (CAl). This research project was also approved by the

ethics committee of the Hopital du Sacré-Coeur de Montréal (Montreal, Quebec,

Canada).

Exposure
In this study, the main exposure variable is maternal asthma during pregnancy as
previously defined in the section “Study design and Population”. Women with asthma

during pregnancy were compared to non-asthmatic pregnant women.

Outcomes

The outcomes of interest included SGA infants, preterm births, and LBW infants. SGA
was defined as a birth weight below the 10™ percentile for gestational age and gender,
using new Canadian standards (31, 32). Preterm birth was defined as a birth before 37
weeks of gestation while LBW was defined as birth weight lower than 2,500g. Validated
algorithms based on data recorded in the RAMQ, MED-ECHO or ISQ databases were

used to measure these variables (33).

Confounding Variables



Four categories of variables were considered as potential confounding variables.
Maternal characteristics derived from administrative databases include age at the
beginning of the pregnancy (< 18, 18-34, > 34 years) (34), receiving social assistance
benefits in the year before or during pregnancy (yes/no), urban residency at delivery
(yes/no), and being primiparous (yes/no). Maternal characteristics derived from the
questionnaire include maternal education (highest level reached: elementary school,
high school, college & University), annual family income during pregnancy (<$18,000,
$18,000-$46,000, >$46,000) (34) and birth weight (<2.5, 2.5-5, >5 kg). Pregnancy-
related variables derived from administrative databases include high risk pregnancies
(ICD-9 codes V23 except V238, 6932, 6938, 6939, 6941, 9157 and 9167 recorded in the
RAMQ or MED-ECHO databases) (yes/no), gestational diabetes (yes/no), pregnancy-
induced hypertension (yes/no), a gynecologist or obstetrician visit during pregnancy
(yes/no), and number of prenatal visits (<5, 6-14, >14). Pregnancy-related variables
derived from the questionnaire include maternal weight gain during pregnancy (<8, 8-
16, >16 kg), maternal body mass index (BMI) (<18.5, 18.5-24.9, 25-29.9, >29.9) at
beginning of pregnancy and another preterm or LBW infant prior to the current delivery
(yes/no) (35). Maternal co-morbidities derived from administrative databases
include diabetes mellitus (yes/no) and chronic hypertension (yes/no). Life style habits
derived from the questionnaire include maternal and paternal cigarette smoking during

pregnancy (yes/no) and maternal alcohol consumption during pregnancy (yes/no).

Data Analysis
Descriptive statistics were used to report the characteristics of the asthmatic and non-

asthmatic women included in the cohort (first stage of sampling) and those selected at the
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second stage of sampling. In addition, the asthmatic related characteristics were reported
for the asthmatic women. The maternal asthma severity and control level during
pregnancy were measured with an index that we had previously developed and validated
(36). These indexes are based on dispensed prescriptions of asthma medications as well
as acute care for asthma recorded in the RAMQ and MED-ECHO databases. We also
calculated the distribution of the variables measured at the first stage of sampling for
women who answered the questionnaire and women who did not in order to investigate
whether or not there is any difference between these two groups. The unit of analysis was
the pregnancy, due to the fact that a woman could contribute up to four pregnancies
during the study period at the first stage of sampling and up to two pregnancies at the

second stage of sampling.

We calculated the prevalence of the study outcomes for asthmatic and non-asthmatic
women, separately for the first and second stage of sampling. Crude and adjusted odds
ratios (OR) for SGA infants, LBW infants and preterm births comparing asthmatic to
non-asthmatic women were then estimated for the first stage of sampling using
Generalized Estimation Equation (GEE) models (37). The GEE models can estimate the
effect of independent variables, including the main exposure and confounding variables,
on several types of outcomes, namely dichotomous outcomes such as the presence or the
absence of SGA, LBW or preterm delivery with a logit function as well as take into
account the fact that a woman could contribute more than one pregnancy to the analysis
by estimating the correlation between consecutive pregnancies. The best reduced models

were found using a backward selection strategy, keeping in the model only covariates that
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were found to act as a confounder or those that were significantly associated with the

outcome (p-value < 0.05).

We also obtained adjusted OR estimates for each outcome based on pregnancies selected
at the second stage of sampling and GEE models that adjusted for confounding variables
collected at the first (administrative databases) and second (questionnaire) stages of
sampling. Missing values for variables retrieved from the questionnaire were included in
the reference category for modeling purposes since the proportion of missing values was
low. The final adjusted OR estimates were then obtained by correcting the second stage
adjusted OR with the second stage sampling fractions and the adjusted OR found at the
first stage of sampling using the methodology proposed by Collet et al (26). This
methodology is based on a statistical analysis that takes into account the fact that certain
cells of the outcome/main exposure cross table have been over sampled and provide
unbiased estimates of the association under study.

We also performed an analysis stratified by the presence or the absence of an asthma
exacerbation during pregnancy in order to be able to compare with the results of the
meta-analysis published by Murphy et al. (22). Asthma exacerbations were defined as
either a filled prescription of an oral corticosteroids, an emergency visit for asthma or a
hospitalization for asthma occurring during pregnancy.

Results

At the first stage of sampling, the cohort included 13,007 singleton pregnancies of
asthmatic women and 27,781 singleton pregnancies of non-asthmatic women. At the
second stage of sampling, we sent a total of 5,384 questionnaires to selected asthmatic

(n=3,168) and non-asthmatic (n=2,216) women. We received 2,080 completed
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questionnaires (response rate: 38.6%): 1,274 questionnaires from asthmatic women
(response rate: 40.2%) and 806 questionnaires from non-asthmatic women (response rate:

36.4%).

In Table 1, we present the distribution of the variables retrieved from the administrative
databases for all pregnancies of asthmatic and non-asthmatic women included in the
cohort (first stage of sampling). We found that the prevalence of several characteristics
was higher among the pregnancies of asthmatic than those of non-asthmatic women:
recipients of social assistance (79.5% vs. 57.5%), high risk pregnancies (36.1% vs.
29.3%), gestational diabetes (7.7% vs. 6.8%), pregnancy induced hypertension (6.5% vs.
5.2%), maternal chronic diabetes (2.4% vs. 1.4%), and maternal chronic hypertension
(2.3% vs. 1.3%). Table E2 in the electronic attachment presents the crude associations
(OR and 95% CI) between selected maternal characteristics, the asthmatic status of the

mother and the perinatal outcomes under study.

Table 2 shows the distribution of variables retrieved from the questionnaires among
women selected at the second stage of sampling and who responded to the questionnaire.
In this sample, asthmatic women had a lower education (15.2% vs. 28.0%, for college
and university levels) and a lower annual family income (37.9% vs. 51.3%, for >$
18,000) than non-asthmatic women. However, the prevalence of several other
characteristics was higher among asthmatic than non-asthmatic women: maternal birth
weight <2.5 kg (19.5% vs. 15.4%), maternal weight gain >16 kg (40.6% vs. 30.4%),

maternal BMI pre-pregnancy >29.9 (12.2% vs. 7.6%), preterm birth prior to the current
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delivery (16.5% vs. 13.8%), maternal cigarette smoking (63.2% vs. 49.0%), and paternal

cigarette smoking (50.9% vs. 42.9%).

Furthermore, we found that among asthmatic and non-asthmatic women, respondents
(1,274 vs. 1,894, respectively) and non respondents (806 vs. 1,410) were quite similar
except that there was a lower proportion of women who received social assistance (54.6%
vs. 64.8% for non-asthmatics and 77.2% vs. 84.0% for asthmatics), and lived in an urban
area (71.6% vs. 80.1% for non-asthmatics and 77.2% vs. 83.7% for asthmatics) among

respondents. The details of this analysis are available in the electronic attachment.

In Table 3, we present the distribution of asthma related variables among pregnancies of
asthmatic women included in the first stage of sampling. We found that 82.6%, 12.4%
and 5.0% of pregnancies of asthmatic women included at the first stage of sampling were
from women with mild, moderate and severe asthma, respectively. Among these women,
3.6% used more than 500 pg of inhaled corticosteroids (ICS) per day, 29.5% used more
than three doses of SABA per week during pregnancy and 34.0% filled no asthma

medications during pregnancy.

Table 4 shows the prevalence of SGA infants, LBW infants and preterm deliveries among
pregnancies of asthmatic and non-asthmatic women at the first stage of sampling. In
addition, in this table we present the first stage and the final crude and adjusted estimates
of the ORs and corresponding 95% ClIs for the three perinatal outcomes, comparing

asthmatic to non-asthmatic women. The prevalence of the three perinatal outcomes was
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higher among pregnancies of asthmatic than those of non-asthmatic women (SGA: 14.5%

vs. 10.6%, LBW: 9.2% vs. 5.7% and preterm births: 10.3% vs. 6.7%).

The first stage adjusted ORs showed that the risk of the three adverse perinatal outcomes
was significantly higher among asthmatic than non-asthmatic women. In the final
models, all potential confounding variables were initially included, but only some of
them remained in the final reduced models. The covariables were kept in the GEE models
only if they were found to act as a confounder for the association between asthma and
perinatal outcomes or if they were significantly associated with the outcome under study.
Adjusted final estimates showed that the risk of the three adverse perinatal outcomes was
significantly higher among asthmatic than non-asthmatic women. The risk was OR:1.27
(95% CI: 1.14-1.41) for SGA, OR:1.41 (95% CI: 1.22-1.63) for LBW and OR:1.64 (95%

CI: 1.46-1.83) for preterm births.

The stratified analysis presented in Table 5 shows that asthmatic women who had an
asthma exacerbation during pregnancy were significantly more likely to have a SGA,
LBW or a preterm baby than non-asthmatic women. Similar results, but with lower
magnitude except for preterm birth, were observed when asthmatic women without an

asthma exacerbation during pregnancy were compared with non-asthmatic women.

Discussion
We have found that asthmatic women with low socio-economic status, whether or not
they had an asthma exacerbation during pregnancy, were significantly more at risk of

giving birth to a SGA, LBW and preterm baby. One of the possible mechanism causing
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these adverse outcomes, although not tested in this study, would be the lack of oxygen to
the fetus which can lead to intrauterine growth retardation, preterm birth, or neonatal

hypoxia (38, 39).

Our results support the findings of Demissie et al, Liu et al and Enriquez et al who
reported a significant association between maternal asthma and the risk of SGA infants
with relative risk estimates ranging between 1.16 and 1.20 (6, 7, 13). On the other hand,
our results differ from those of Perlow et al, Bracken et al and Dombrowski et al who
found no significant increased risk of SGA associated with asthma (20, 21, 40). Lack of
adjustment for several potential confounders and lack of power due to small sample sizes

probably explain the differences in results.

Murphy et al. investigated the effect of asthma exacerbation on LBW and preterm births
through a meta-analysis using data from three and four studies, respectively (22). The
authors found no significant increased risk of preterm delivery in women who had (RR:
1.46, 95%CI: 0.77-2.78) and in women who did not have an asthma exacerbation during
pregnancy (RR: 0.93, 95% CI: 0.74-1.17). We found a similar significant OR for women
who had an asthma exacerbation (OR= 1.47, 95% CI: 1.17-1.83), but we found a higher
OR for women who did not have an asthma exacerbation 1.64 (1.44-1.86). For LBW,
Murphy et al. observed a significant increased risk in women who had (RR: 2.54, 95%
CI:1.52-4.25), but no increased risk in women who did not have an asthma exacerbation
during pregnancy (RR: 1.12, 95% CI: 0.89-1.40) (22). We observed ORs that are in the
same direction, but in our study both ORs were statistically significant. The differences

between the two studies could be partly explained by important differences in the study
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sample sizes. In their meta-analysis, Murphy et al compared 855 asthmatic women with
31,662 non-asthmatic women coming from three studies as to their risk of having a LBW
infant. To investigate the impact of asthma on prematurity, Murphy et al. compared 1,312
pregnancies from asthmatic women to 31,899 pregnancies from non-asthmatic women.
The corresponding samples in our study were 13,007 asthmatic women and 27,781 non-

asthmatic women at the first stage of sampling.

The major strength of our study is that it was based on a large cohort of 13,007
pregnancies of asthmatic women and 27,781 pregnancies of non-asthmatic women
selected over a 12-year period. All asthma diagnoses were made by a physician and
asthma diagnoses recorded in the RAMQ database were formally evaluated and found to
be valid (54). We also avoided recall bias in measuring outcomes and the main exposure
since these variables were collected using administrative databases in which data are
prospectively collected. Moreover, the validity of the outcomes; birth weight and length
of gestation have been evaluated by comparing the database values to the woman’s
medical chart values for 728 pregnant women and found to be highly valid (33). Another
strength of the study is the two-stage sample design in which database data were coupled
with questionnaire data in order to obtain information on confounding variables that are
not recorded in the databases. We were thus able to construct models that considered a

large number of variables that may intervene in the development of the fetus.

This study has also some limitations that should be kept in mind while interpreting the
results. Our cohort is less representative of women with higher socio-economic level and

it would be a threat to external validity if, for example, maternal asthma would have a
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stronger effect on perinatal outcomes among poorer women than among richer women.
The possibility of an effect modification of the mother’s socio-economic status cannot be
ruled out completely, but is unlikely since the impact of asthma on perinatal outcomes is
more likely to be physiologic than behavioural. Asking questions related to a pregnancy
that occurred many years ago could result in recall bias. However, Yawn et al. have
shown that “maternal reports of perinatal events in which they directly participated can
be accurately and reliably reported 10 to 15 years after birth” (55). Finally, the response
rate to the questionnaire was 40.2% for asthmatic women and 36.4% for non-asthmatic
women, but it is reassuring to see that the distribution of the databases driven variables

were quite similar between responders and non responders.

As opposed to the latest meta-analysis on the topic which reported that asthmatic
pregnant women who had an asthma exacerbation were only at risk of having a LBW
baby (22), our study showed that asthmatic women, whether or not they had an asthma
exacerbation, were at increased risk of having a LBW, preterm and SGA baby.
Considering the high prevalence of asthma among pregnant women and the fact that
uncontrolled asthma has been associated with adverse perinatal outcomes (12, 20, 40), it
is essential to develop preventive, therapeutic and health care strategies to insure an
optimal treatment of asthma during pregnancy to minimize the adverse perinatal

outcomes of asthma.
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Table 1. Characteristics of all pregnancies of asthmatic and non-asthmatic women

include in the cohort: database driven variables at the first stage of sampling

Pregnancies of
asthmatic women

Pregnancies of
non-asthmatic

(n=13007) women (n=27781)
Number (%)
Maternal socio-demographic variables
Age at beginning of pregnancy (years)
<18 875 (6.7) 987 (3.5)
18 -34 11,333 (87.1) 24,136 (86.9)
>34 799 (6.1) 2658 (9.6)

*Recipient of social assistance

10,346 (79.5)

15,970 (57.5)

Urban residency at delivery

10,528 (80.9)

21,407 (77.1)

Pregnancy related variables

Primiparous 4,191 (32.3) 9,611 (34.8)
High risk pregnancy 4,700 (36.1) 8,131 (29.3)
Gestational diabetes 1,000 (7.7) 1,886 (6.8)
Pregnancy induced hypertension 846 (6.5) 1,437 (5.2)

Gynecologist or obstetrician visit
during pregnancy

10,713 (82.4)

22,453 (80.8)

Number of prenatal visits

<5 2,048 (15.8) 4,831 (17.4)
6-14 9,477 (72.9) 20,577 (74.1)
> 14 1,482 (11.4) 2,373 (8.5)
Maternal co-morbidities
Chronic diabetes 314 (2.4) 381 (1.4)
Chronic hypertension 304 (2.3) 368 (1.3)

*Social assistance status in the year before pregnancy
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Table 2. Characteristics of the pregnancies of asthmatic and non-asthmatic women

selected at the second stage of sampling (n=2080): questionnaire driven variables

Pregnancies of
asthmatic women

Pregnancies of non-
asthmatic women

(n=1274) (n=806)
Number (%)
Maternal characteristics
Highest level of education attained
during pregnancy
Elementary school 105 (8.2) 354.3)
High school 948 (74.4) 527 (65.4)
College & University 194 (15.2) 226 (28.0)
Unknown 27 (2.1) 18 (2.2)
Annual family income during
pregnancy
< $18,000 762 (59.8) 377 (46.8)
$18,001 - $46,000 407 (31.9) 323 (40.1)
> $46,001 76 (6.0) 90 (11.2)
Unknown 29 (2.3) 16 (2.0)
Weight at birth
<2.5kg 248 (19.5) 124 (15.4)
25-50kg 879 (69.0) 548 (68.0)
>5.0kg 16 (1.3) 1114
Unknown 131 (10.3) 123 (15.3)
Pregnancy related variables
Weight gain during pregnancy
<8kg 179 (14.1) 115 (14.3)
8-16kg 531 (41.7) 423 (52.5)
> 16 kg 517 (40.6) 245 (30.4)
Unknown 47 (3.7) 23 (2.8)
BMI pre-pregnancy
<18.5 178 (14.0) 124 (15.4)
18.5-24.9 667 (52.4) 468 (58.1)
24.9-299 231 (18.1) 132 (16.4)
>29.9 155 (12.2) 61 (7.6)
Unknown 42 (3.4) 21 (2.6)
Preterm birth prior to the current
delivery
Yes 210 (16.5) 111 (13.8)
No 1,055 (82.8) 692 (85.9)
Unknown 9 (0.7) 3(0.4)
LBW infant prior to the current
delivery
Yes 192 (15.1) 119 (14.8)
No 1,073 (84.2) 684 (84.9)
Unknown 9 (0.7) 3(0.4)
Life style habits during pregnancy
Maternal cigarette smoking
Yes 805 (63.2) 395 (49.0)
No 462 (36.3) 402 (49.9)
Unknown 7(0.5) 9(1.1)
Paternal cigarette smoking
Yes 648 (50.9) 346 (42.9)
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No 601 (47.2) 451 (56.0)
Unknown 25 (2.0) 9.1
Maternal alcohol consumption
Yes 221 (17.4) 148 (18.4)
No 1,008 (79.1) 619 (76.8)
Unknown 45 (3.9) 39 (4.8)

Table 3. Asthma related characteristics of the pregnancies of asthmatic women

(n=13007)
During pregnancy Number (%)
Mild 10,737 (82.6)
Asthma severity level Moderate 1,618 (12.4)
Severe 652 (5.0)
Controlled 8,331 (64.1)
Asthma control level = " ed 4,676 (35.9)
0 7,729 (59.4)
* Average daily dose of 0-500 4,812 (37.0)
ICS (ng) 500-1000 334 (2.6)
>1000 132 (1.0)
** Average number of 0 4,973 (38.2)
doses of SABA per week > 0-3 4,199 (32.3)
>3 3,835 (29.5)
Leukoteriene-receptor antagonists use 34 (0.3)
Long-acting beta2-agonists use 229 (1.8)
Theophyline use 311 (2.4)
Oral corticosteroids use 980 (7.5)
At least one asthma medication 8,580 (66.0)
> | respiratory physician visit 750 (5.8)
> 1 ED visit for asthma 1,611 (12.4)
> 1 hospitalization for asthma 196 (1.5)

* ICS daily dose in beclomethasone-CFC equivalent
**SABA: short-acting inhaled beta,-agonist
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Table 5. Adjusted odds ratio of adverse perinatal outcomes comparing pregnancies
of women with and without an asthma exacerbation to pregnancies of non-asthmatic

women
Asthmatic women with an Asthmatic women without
exacerbation (n=1970) vs an exacerbation (11 037) vs
Outcomes non- asthmatic women non-asthmatic women
(n=27 781) (n=27 781)
Adjusted final OR* (95%CI) Adjusted final OR*
(95%CI)
SGA 1.41 (1.18-1.68) 1.23 (1.10-1.37)
LBW 1.55 (1.20-2.01) 1.37 (1.18-1.60)
Preterm 1.47 (1.17-1.83) 1.641.44-1.86)

*OR adjusted for all potential confounders
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