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Pre-pregnancy Obesity and Infant
Mortality, MI PRAMS 2001-2008

Maternal obesity has been
implicated as a cause of many
adverse perinatal outcomes,
such as preeclampsia, gesta-
tional diabetes mellitus, post-
partum weight retention, intra-
uterine growth retardation,
macrosomnia, and childhood
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Since attempting weight
loss during pregnancy is not
recommended and can actually
increase negative outcomes,?
both public health and clinical
experts are focusing on the
preconception period as the

optimal time for maternal
obesity intervention.34

Further highlighting the
importance of preconception
intervention, data from the Ml
Behavioral Risk Factor Surveil-
lance System (BRFSS) revealed
that the prevalence of obesity

for women of reproductive age
rose 33% from 2004 to 2010.5

This issue of the Ml PRAMS
Delivery reports recent trends
and characteristics of pre-preg-
nancy obesity in Michigan and
tests the association between
obesity and infant mortality.

Trends of Pre-pregnancy Normal Weight, Overweight, and
Obesity, MI PRAMS 2001-2008

The MI PRAMS survey asked
respondents to fill in both their
height and pre-pregnancy
weight, from which BMI groups
were calculated according to
the World Health Organization's
(WHO) guidelines.¢

The prevalence of pre-preg-
nancy normal weight (18.5 <

BMI < 25.0) did exhibit a linear
decrease from 2001 (53.6%) to
2008 (51.2%), but the trend did
not reach significance (p-value
for trend = 0.06, Figure 1).

The prevalence of over-
weight (25.0 < BMI < 30.0) did
not demonstrate a change in
either direction during the

same time period (p-value for
trend = 0.36).

However, pre-pregnancy
obesity (BMI > 30.0) did show a
general increasing trend from
2001 (18.8%) to 2008 (22.7%), and
this rise was statistically
significant (p-value for trend =
0.0005). ¢

Figure 1: Trends of Pre-pregnancy Body Mass Index (BMI) Groups, MI PRAMS 2001-2008
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Demographic Characteristics of Pre-pregnancy Obesity

Figure 2: Prevalence of Pre-pregnancy Obesity by Age and Race/Ethnicity, MI PRAMS
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About MI PRAMS

The Pregnancy Risk
Assessment Monitoring System
(PRAMS), a population-based
survey, is a CDC initiative to
reduce infant mortality and low
birth weight.

It is a combination mail/
telephone survey designed to
monitor selected self-reported
maternal behaviors and exper-
iences of women who delivered a
live infant in Michigan that occur
before and during pregnancy, as
well as early post-partum periods.
Information regarding the health
of the infant is also collected for
analysis.

Annually, over 2,000 mothers
are selected at random to
participate from a frame of eligible
birth certificates. Women who
delivered a low birth weight infant
were over-sampled in order to
ensure adequate representation.
The results are weighted to
represent the entire cohort of
women who delivered during
each year. ¢

Hispanic

Between 2001 and 2008, the
prevalence of pre-pregnancy
obesity in Michigan among
women who gave birth was
higher among specific demo-
graphic groups.

(For a detailed description
of the rationale behind com-
bining years of data for analysis,
see the Epi Corner on page 4.)
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As shown in Figure 2, 30%
of non-Hispanic black and 26%
of Hispanic moms were obese,
roughly seven to ten percen-
tage points higher than their
non-Hispanic white counter-
parts. Further, a smaller pro-
portion of teen mothers were
obese than moms in the older
age groups.

Figure 3 highlights
important socioeconomic
differences in the prevalence
of pre-pregnancy obesity.
Twenty-three percent of
mothers with a high school
education or less were obese,
compared to only 19% of
those with at least a college
degree.

Likewise, 28% of women
who received Medicaid
during the preconception
period were obese, while only
about 20% of privately
insured women were obese
before pregnancy. Women
with no preconception health
insurance exihibited a prev-
alence similar to that of
privately insured women.

More research is neces-
sary to eludicate the causes
of these disparities in precon-
ception obesity and to iden-
tify effective clinical and
public health intervention
strategies to reduce obesity. ¢

Figure 3: Prevalence of Pre-pregnancy Obesity by Education and Pre-pregnancy
Insurance Status, MI PRAMS 2001-2008
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Association Between Pre-pregnancy Obesity and Infant
Mortality

Michigan PRAMS data from
2001-2008 was used to construct
a multivariate logistic regression
model, in order to assess the
relationship between pre-preg-
nancy obesity and infant mortal-
ity after adjustment for con-
founding factors.

Before any analysis was con-
ducted, records with birth de-
fects reported on the birth certifi-
cate were excluded from the
dataset. This was done because
obese women are more likely to
deliver an infant with a congeni-
tal abnormality,” which was the
second leading cause of infant
mortality in Michigan between
2001 and 2008, at 18.5% of
deaths.8 Therefore, these records
were excluded in order to ex-
plore the association between
obesity and infant mortality that
may exist outside this potential
causal pathway.

Information on infant mortal-
ity was collected from the survey
question: “Is your baby alive
now?” Possible confounders
considered for analysis were
maternal age, race, education,
marital status, parity, trimester of
entry into prenatal care, preg-
nancy intention, and whether
the delivery was paid for by
Medicaid.

Those variables that were
significantly associated with
infant mortality in a bivariate
anlaysis were entered into the
full logistic regression model.
Only maternal race/ethnicity
remained significant and was
included in the final regression
model.

Table 1 displays the logistic
regression results for the
association bethween pre-

pregnancy obesity and infant
mortality, after adjustment for
confounding by race/ethnicity.
Compared to women within the
normal BMI range before preg-
nancy, those who were obese
were more than twice as likely to
report that their infant was no
longer living at the time of
survey (OR =2.1;95% Cl: 1.1-4.0).

Also of note is that the risk of
infant mortality was not elevated
among overweight mothers,
when compared to those with a
normal pre-pregnancy weight
(OR=1.0; 95% Cl: 0.5-1.9).

Finally, non-Hispanic black
race was also an independent
predictor of infant mortality.
When holding BMI values con-
stant, black mothers were 2.6
times more likely to experience
infant mortality (95% ClI: 1.4-4.6)
than white moms.

The elevated risk of infant
mortality among obese women
shown in Table 1 is similar in
magnitude to results reproted by
researchers in Kalamazoo
County, who investigated the
risk factors of fetal-infant
mortality in Kalamazoo County
from 2004-2005.° The study
found that women with pre-
pregnancy obesity were 2.8
times more likely to experience
fetal-infant mortality than
women in the normal BMI range
(95% CI: 1.1-6.8).

Although the Kalamazoo
County study measured mor-
tality differently than PRAMS and
did not exclude infants with
reported congenital abnormal-
ities, the results of both anlayses
add to the knowledge base on
the perinatal risks of maternal
obesity. ¢

Table 1: Association Between Pre-pregnancy Obesity

and Infant Mortality, MI PRAMS 2001-2008

95% Confidence

Factor Odds Ratio
Interval
Normal weight 1.0 Reference
Overweight 1.0 (0.5-1.9)
Obese 2.1 (1.1-4.0)
Non-Hispanic White 1.0 Reference
Non-Hispanic Black 2.6 (1.4 - 4.6)
Hispanic 0.9 (0.4-2.0)

References

. National Research Council and Institute of Medicine. Influ-

ence of Pregnancy Weight on Maternal and Child Health:
Workshop Report (2009). Washington, DC: The National
Academic Press.

. National Research Council and Institute of Medicine.

Weight Gain During Pregnancy: Reexamining the Guide-
lines (2009). Washington, DC: The National Academic Press.

. Centers for Disease Control and Prevention. Recommenda-

tions to Improve Preconception Health and Health Care—
United States: A Report of the CDC/ATSDR Preconception
Care Workgroup and Select Panel on Preconception Care.
MMWR 2006;55(RR6):11-12.

. American College of Obstetricians and Gynecologists. The

Importance of Preconception Care in the Continuum of
Women'’s Health Care. ACOG Committee Opinion. 2005;313.

. Michigan Department of Community Health (MVDCH).

Michigan Behavioral Risk Factor Surveillance System Data.
Lansing, MI: MDCH, Division of Genomics, Perinatal Health,
and Chronic Disease Epidemiology, 2004-10.

. World Health Organization. BMI Classification. http://

apps.who.int/bmi/index.jsp?introPage=intro _3.html Ac-
cessed June 24, 2011.

. Stothard KJ, Tennant PW, Bell R, Rankin J. Maternal Over-

weight and Obesity and the Risk of Congenital Abnormali-
ties. JAMA 2009;301(6):636-50.

. Michigan Department of Community Health. Number of

Infant Deaths by Cause of Death, 1980-2009, Michigan
Residents. Division for Vital Records and Health Statistics.
http://www.mdch.state.mi.us/pha/osr/InDxMain/
InfantDeathsByCause.asp Accessed June 24, 2011.

. Kothari CL, Wendt A, Liggins O, Overton J, Sweezy LC. As-

sessing Maternal Risk for Fetal-Infant Mortality: A Popula-
tion-Based Study to Prioritize Risk Reduction in a Health
Start Community. Matern Child Health J 2011;15:68-76.


http://apps.who.int/bmi/index.jsp?introPage=intro_3.html�
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html�
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html�
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html�
http://www.mdch.state.mi.us/pha/osr/InDxMain/InfantDeathsByCause.asp�
http://www.mdch.state.mi.us/pha/osr/InDxMain/InfantDeathsByCause.asp�
http://www.mdch.state.mi.us/pha/osr/InDxMain/InfantDeathsByCause.asp�
http://www.mdch.state.mi.us/pha/osr/InDxMain/InfantDeathsByCause.asp�

Page 4

Volume 10, Issue 3

Past and future editions of
the MI PRAMS Delivery
newsletter are available
electronically at:

www.michigan.gov/prams

Suggested
Citation

Larder C, Grigorescu V. Michigan
Department of Community
Health; “Pre-pregnancy Obesity
and Infant Mortality, MI PRAMS
2001-2008.” MI PRAMS Deliv-
ery, Volume 10, Issue 3. Michigan
Department of Community
Health. July 2011.

Michi Department
of Cogn?;;lunilzy Health

Rick Snyder, Governor
Olga Dazzo, Director

For More

Information Contact:

PRAMS,
Division of Genomics,
Perinatal Health, & Chronic

Disease Epidemiology, Bureau

of Epidemiology,
Michigan Department of
Community Health

201 Townsend Street
P.O. Box 30195
Lansing, MI 48909

Phone: 517-335-9509
Fax: 517-335-9195
E-mail:
larderc@michigan.gov

Epi Corner: Combining Years of Data

There are several issues
Epidemiologists must consider
before choosing which years of
data to combine for different
types of analysis.

Linear trend analysis
examines the changes in
prevalence between each year
and provides a summary
statistic for the overall trend, so
combining many years of data
is relatively straightforward.

However, if the prevalence
of a variable changes over
time, as was observed with
obesity in this issue, informa-
tion may be lost when data
from the entire time period of
interest is lumped together for

the purpose of examining
demographic characteristics.
Specifically, Figure 2 shows the
prevalence of obesity, strat-
ified by race/ethnicity and age,
for the combined years 2001-
2008, but it doesn't reflect the
overall increase in obesity
depicted in Figure 1.

Combining all eight years
of data does have advantages,
though: using the years 2001-
2008 provided a large enough
sample size to report the prev-
alence of obesity among the
subgroup of Hispanic moms.

The advanced statistical

methodology of logistic re-
gression deals with this issue in

MDCH is an Equal Opportunity Employer, Services, and Programs Provider.
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a different way: an interaction
term between BMI and year of
birth can control for the effect of
time. An interaction term was
added to the full logistic regres-
sion model described on page 3,
but it did not reach statistical
signficance, so It was not inclu-
ded in the results of Table 1. ¢
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