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Maternal Smoking
Introduction:

The adverse reproductive effects of prenatal tobacco use
for both mother and baby are well documented in medical
literature. Tobacco use during pregnancy remains one of
the single most important preventable causes of poor birth
outcomes. Women who use tobacco during pregnancy are
more likely to experience pregnancy complications such
as placenta previa and abruption, miscarriage, ectopic
pregnancy, and premature rupture of membranes (PROM).
The causal link between tobacco use during pregnancy and
poor infant outcomes is even stronger, with higher rates of
preterm delivery, low birth weight, stillbirth, and neonatal
and perinatal mortality. It is also well established that sec-
ond-hand smoke can exacerbate many common childhood
illnesses including otitis media, new and complicated cases
of asthma, bronchitis, pneumonia, wheezing, and lower
respiratory illness.'

The economic impact of prenatal tobacco use on the cost
of health care is immense. The costs of neonatal conditions
in Oklahoma attributable to tobacco use during pregnancy
have been estimated at $5.7 million per year, mostly due to
increased need for Neonatal Intensive Care Unit (NICU)
services.? Additionally, there are the indirect costs in terms
of years of life lost due to infant mortality and loss of
productivity of the mother. Over 1,150 years of potential
life are lost each year in Oklahoma due to smoking during
pregnancy. Estimates show that tobacco use costs about
$908 million, about half of which is paid for by Oklahoma
taxpayers.” Countering that burden with treatment for
nicotine addiction has been shown to be cost effective: for
every dollar spent on tobacco cessation intervention, three
dollars are saved in medical costs.?

Pregnancy presents an opportunity to intervene with
women who use tobacco because they are generally more
motivated to quit smoking for the sake of their babies’
health. Providers are able to reach smokers more easily
during this time period because most pregnant women and
their families have regular contact with the health care
system.

This PRAMSGRAM will examine maternal smoking in
Oklahoma and its relationship with low birth weight and
will offer recommendations for actions to be taken to im-
prove cessation efforts in the state.

In Oklahoma
* Approximately 30.4% of Oklahoma mothers
smoked during the three months prior to

pregnancy.

« Eighteen percent of women in Oklahoma
smoked during the last three months of their

pregnancy.

* Those mothers most likely to continue smoking
during pregnancy were Non-Hispanic, white,
American Indian, had less than a high school
education, or received Medicaid-funded
maternity services.

» Mothers who smoked during pregnancy were
twice as likely to have a low birth weight infant
as mothers who did not smoke.

« Fifty-nine percent of women who quit during
pregnancy began smoking again postpartum.

Methods:

PRAMS data for years 2000-2003 were examined. Popu-
lation estimates, 95% confidence intervals, and logistic
regressions were produced using SUDAAN statistical
software. Results were said to be statistically significant

at p <.05. Multivariate logistic regression analyses were
used to assess smoking behavior (smoker vs. non-smoker)
during the third trimester and birth weight (low <2,500gms
vs. normal > 2,500gms) among mothers having singleton
births. The effects of covariates like age, race, education,
marital status, adequacy of prenatal care (using the Kotel-
chuck Index), stress levels, participation in WIC (the Spe-
cial Supplemental Nutrition Program for Women, Infants,
and Children), key morbid conditions, smoking and federal
poverty level were assessed. Morbidity included conditions
like high blood pressure (including preeclampsia or tox-
emia) or retained water (edema), vaginal bleeding, prob-
lems with placenta (such as abruption placentae, placenta
previa) and premature rupture of membranes (PROM).

The logistic regression models were selected by backward
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Mothers who were not married (OR=2.00) or who were
recipients of Medicaid benefits during their pregnancies
(OR=1.68) experienced comparatively higher odds than
did their respective counterparts. Stressors in a woman’s
life may also impact the likelihood of smoking while preg-
nant. A gradient of higher odds for prenatal smoking was
observed among mothers experiencing two or more
stressors compared to mothers reporting no stress during
the time of pregnancy.

Maternal age, WIC program participation, pregnancy
intendedness, and levels of prenatal care were not found
to be associated with smoking during the third trimester of
pregnancy. Hosmer-Lemeshow goodness-of-fit tests were
not significant indicating an adequate model fit to the data.

Among all women, those that reported smoking before

or during pregnancy were more likely to give birth to a
low birth weight baby than non-smokers (8.9% vs. 6.0%).
Figure 1 displays the percentage of mothers who delivered
a low birth weight infant for each pre-delivery period for
which smoking behavior was measured.

Figure 1. Low birth weight among women who smoked
before and during pregnancy: Oklahoma PRAMS 2000-2003
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A logistic regression was performed to predict the proba-
bility of delivering a low birth weight infant. Only single-
ton births were included. This regression model included
variables for age, race, education, marital status, ethnicity,
WIC participation, Medicaid status, pregnancy intended-
ness, adequacy of prenatal care, presence of morbid condi-
tions, and smoking before or during pregnancy.

Five factors appear to influence the probability of deliver-
ing an infant weighing less than 2,500 grams in Oklahoma;
maternal smoking, maternal morbidity, race, education,
and level of prenatal care. Controlling for possible con-
founding variables, smoking either before or during preg-
nancy was found to be associated with low birth weight

Table 3. Low Birth Weight among Oklahoma mothers deliver-
ing a singleton birth: Oklahoma PRAMS 2000-2003

Characteristic Odds Ratio (OR) 95% CI
Age
21-24 0.81 (0.65, 1.00)
25-29 0.81 (0.66, 1.00)
30 or older reference
Race
African American 222 (1.64,2.99)
American Indian 1.03 (0.77,1.38)
Other 1.99 (1.23,3.22)
White reference
Education
<HS 1.66 (1.26,2.18)
HS 1.24 (1.03, 1.50)
>HS reference
Not Married 1.14 (0.92,1.41)
Hispanic 1.20 (0.89, 1.63)
WIC Participant 0.83 (0.67,1.02)
Medicaid Recipient 1.15 (0.94,1.41)
Unintended Pregnancy 1.06 (0.89, 1.26)
Kotelchuck Index
Intermediate/Inadequate 1.39 (1.12,1.72)
Adequate reference
Adequate Plus 2.89 (241, 3.46)
Presence of Morbid Conditions 4.30 (3.67,5.03)
Smoker 1.60 (1.32,1.94)

Hosmer-Lemeshow p>.05

(OR=1.60; Table 3). Mothers who reported experiencing
one or more morbidity conditions were shown to have an
odds ratio more than four times higher (OR=4.30) than
mothers not reporting these conditions. Several of these
morbidity conditions (placenta previa and abruption,
PROM) have been linked to maternal smoking in re-
search'. African American women, women with less than a
high school education, women with inadequate/interme-
diate and adequate plus levels of prenatal care were also at
higher risk for delivering a low birth weight infant. Hos-
mer-Lemeshow goodness-of-fit tests were not significant
indicating an acceptable model fit to the data.

Discussion:

Maternal tobacco use adversely impacts the health of
mother, fetus and infant. Nationwide, the percentage of
women who smoke while pregnant is 11%'. In spite of
the known health risks, approximately one out of every
five pregnant women in Oklahoma smoked during their
third trimester. And, although many women quit smoking
while they were pregnant, 59% of those who quit resumed
their cigarette use between 2-6 months postpartum.

Women who smoked before or during pregnancy were at a
higher risk for delivering a low birth weight infant com-
pared to nonsmokers. Quitting at any time during preg-
nancy, even after the first trimester, can improve the baby’s
growth and lower that risk'. Cessation interventions
provide financial benefit in addition to creating a healthier
maternal and child population. Research indicates that
smoking cessation programs targeted at pregnant women
can save as much as $6 for each $1 spent.*

Brief cessation counseling sessions delivered by a trained
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