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Abstract

Problem/Condition: Certain modifiable maternal behaviors and experiences before, during, and after pregnancy are
associated with adverse health outcomes for the mother and her infant (e.g., physical abuse, insufficient folic acid
consumption, smoking during pregnancy, and improper infant sleep position). Information about these behaviors and
experiences is needed to monitor trends in maternal and infant health, enhance understanding of the relation between
maternal behaviors and infant health outcomes, plan and evaluate maternal and infant health programs, direct policy
decisions, and monitor progress toward achieving the national Healthy People 2010 [HP 2010] objectives (US Depart-
ment of Health and Human Services. Healthy people 2010. 2nd ed. With understanding and improving health and objectives
for improving health [2 vols.]. Washington, DC: US Department of Health and Human Services; 2000).

Reporting Period Covered: 2000–2003.

Description of System: The Pregnancy Risk Assessment Monitoring System (PRAMS) is an ongoing, state- and
population-based surveillance system designed to monitor selected maternal behaviors and experiences that occur
before, during, and after pregnancy among women who deliver live-born infants. PRAMS employs a mixed mode data-
collection methodology; up to three self-administered surveys are mailed to a sample of mothers; nonresponders are
followed up with telephone interviews. Self-reported survey data are linked to selected birth certificate data and weighted
for sample design, nonresponse, and noncoverage to create annual PRAMS analysis data sets that can be used to
produce statewide estimates of perinatal health behaviors and experiences among women delivering live infants. This
report summarizes data for 2000–2003 from 19 states (Alabama, Alaska, Arkansas, Colorado, Florida, Hawaii, Illinois,
Louisiana, Maine, Nebraska, New Mexico, New York, North Carolina, Ohio, Oklahoma, South Carolina, Utah, Wash-
ington, and West Virginia) that measured progress toward achieving HP 2010 objectives for eight perinatal indicators:
1) pregnancy intention, 2) multivitamin use, 3) physical abuse, 4) cigarette smoking during pregnancy, 5) cigarette
smoking cessation, 6) drinking alcohol during pregnancy, 7) breastfeeding initiation, and 8) infant sleep position.

Results: In 2003, prevalence of intended pregnancy among women having a live birth ranged from 48.1% in Louisiana
to 66.5% in Maine; during 2000–2003, no state experienced a statistically significant (p<0.05) increase in prevalence
of intended pregnancy, and one state experienced a significant decrease. In 2003, prevalence of multivitamin use
at least four times per week during the month before pregnancy ranged from 23.0% in Arkansas to 45.2% in Maine;
during 2000–2003, multivitamin use increased significantly in three states (Illinois, North Carolina, and Utah). In
2003, prevalence of physical abuse by a husband or partner during the 12 months before pregnancy ranged from 2.2%
in Maine to 7.6% in New Mexico; during 2000–2003, significant decreases were recorded in three states (Alaska,
Hawaii, and Nebraska). In 2003, prevalence of abstinence from cigarette smoking during the last 3 months of preg-
nancy ranged from 72.5% in West Virginia to 96.1% in Utah; during 2000–2003, a significant increase was recorded in
Utah. In 2003, prevalence of smoking cessation during pregnancy ranged from 30.2% in West Virginia to 65.8% in

Utah; during 2000–2003, a significant increase was recorded
in Utah. In 2003, prevalence of abstinence from alcohol
during the last 3 months of pregnancy ranged from 91.3%
in Colorado to 98.0% in Utah; during 2000–2003, absti-
nence increased significantly in Louisiana and Utah but
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decreased significantly in Florida and Nebraska. In 2003, prevalence of mothers who breastfed their babies in the early
postpartum period ranged from 51.2% in Louisiana to 90.3% in Alaska; during 2000–2003, significant increases were
recorded in six states (Arkansas, Illinois, Louisiana, Nebraska, North Carolina, and South Carolina). In 2003, preva-
lence of healthy full-term infants who were placed to sleep on their backs ranged from 50.0% in Arkansas to 78.7% in
Washington; during 2000–2003, significant increases were recorded in eight states (Alaska, Colorado, Illinois, Louisi-
ana, Maine, Nebraska, North Carolina, and West Virginia). In 2003, all 19 states achieved or exceeded the HP 2010
objective for smoking cessation during pregnancy, and 16 states achieved the HP 2010 objective for abstinence from
alcohol during the last 3 months of pregnancy. In addition, nearly half of the states achieved the objectives for breastfeeding
in the early postpartum period and infant back sleep position. However, no state achieved the HP 2010 objectives for
intended pregnancy, multivitamin use before pregnancy, absence of physical abuse before pregnancy, or abstinence
from smoking during pregnancy.

Interpretation: PRAMS data indicate variability among states regarding progress toward achieving HP 2010 objectives
in the area of maternal and child health. More progress has been made in achieving objectives focused on the period during
and after pregnancy (e.g., smoking cessation and proper infant sleep position); less progress has been made in achieving
objectives related to behaviors and experiences in the preconception period (e.g., pregnancy intention and multivitamin use).

Public Health Action: State maternal and child health programs can use these state- and population-based data to
monitor progress toward achieving HP 2010 objectives, identify indicators to target for intervention, and plan and
evaluate programs that promote positive maternal and infant health behaviors, experiences, and outcomes. These data
also can be used to guide policy decisions that could affect the health of mothers and infants.

Introduction
Healthy People 2010 (HP 2010) serves as the national com-

prehensive guide for disease prevention and health promotion
(1). The objectives outlined in HP 2010 cover a broad spec-
trum of health topics and aim to increase the quality and years
of healthy life and to eliminate health disparities among per-
sons living in the United States. With respect to maternal,
infant, and child health, the overall goal is to improve the health
and well-being of women, infants, children, and families. This
report focuses on perinatal indicators associated with the fol-
lowing eight HP 2010 objectives regarding behaviors and
experiences before, during, and after pregnancy: 1) pregnancy
intention, 2) multivitamin use, 3) physical abuse, 4) cigarette
smoking during pregnancy, 5) cigarette smoking cessation,
6) drinking alcohol during pregnancy, 7) breastfeeding initia-
tion, and 8) infant sleep position (Table 1).

In the preconception period, multiple factors (e.g., preg-
nancy intention, folic acid consumption, and physical abuse)
affect maternal and infant health status during and after preg-
nancy. Women who experience an unintended pregnancy
resulting in a live birth are more likely than those with an
intended pregnancy to delay entry into prenatal care, have
poor maternal nutrition, use alcohol during pregnancy, and
have adverse maternal and infant outcomes (2). Folic acid
consumption before pregnancy reduces the incidence of neu-
ral tube defects (NTDs) (3). NTDs affect an estimated 3,000
pregnancies annually, and 95% of children born with an NTD

are born to couples with no history of these birth defects (4,5).
Folic acid intake of >400 µg daily can reduce the incidence of
NTDs by 50% (6). The U.S. Public Health Service recom-
mends that all women of childbearing age who are capable of
becoming pregnant should consume 400 µg of folic acid daily
through either supplementation or fortified foods (6). Physical
abuse before pregnancy is associated with late entry into prena-
tal care, especially among older women of higher socioeconomic
status (7). Abuse also is related to an increased risk for low
birthweight and to increased mortality and morbidity for moth-
ers and infants (8). Physical abuse before pregnancy often is a
strong predictor of physical abuse during pregnancy (9,10).

Certain maternal behaviors and experiences during preg-
nancy (e.g., cigarette smoking and alcohol consumption) also
affect maternal and infant health outcomes. Smoking during
pregnancy contributes to multiple complications in pregnancy
and poor infant health outcomes, including placenta previa,
abruptio placentae, preterm birth, low birthweight, and sud-
den infant death syndrome (SIDS) (11–13). After delivery,
maternal smoking continues to affect the health of the infant
negatively, and environmental tobacco smoke exposure among
children is associated with an increased risk for respiratory
tract infections (e.g., bronchitis and pneumonia, otitis media,
and childhood asthma) (14). The two causes of infant death
most strongly associated with maternal smoking are respira-
tory infections and SIDS (13–15). Smoking cessation, espe-
cially early in pregnancy, has been determined to improve
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poor infant health outcomes associated with smoking during
pregnancy (16–19). Drinking alcohol during pregnancy is
associated with multiple birth defects, including fetal alcohol
syndrome, mental retardation, neurodevelopment disorders,
and increased spontaneous abortions (20,21). Because no
threshold of alcohol consumption during pregnancy is recog-
nized as safe, and because research indicating that susceptibil-
ity to adverse effects from prenatal alcohol exposure varies
among children, the American Academy of Pediatrics (AAP),
the American College of Obstetricians and Gynecologists, and
the U.S. Surgeon General recommend that pregnant women
abstain from alcohol consumption (22,23).

Certain postpartum maternal behaviors (e.g., breastfeeding
and positioning of an infant during sleep) also can affect infant
health. Breastfeeding, the preferred method of infant feeding
recommended by AAP, is associated with multiple health ben-
efits, including reduced risk for infectious illnesses, reduced
incidence of coughing or wheezing, reduced risk for ear infec-
tions (among those infants without older siblings), and improved
immunity, growth, and cognitive function for the infant
(24–27). In addition, breastfeeding is associated with less post-
partum bleeding and a reduced risk for ovarian and premeno-
pausal breast cancer for the mother (24,28). Infant sleep position
has been recognized as a major modifiable risk factor for SIDS,

a leading cause of infant mortality (29–31). To reduce the risk
for SIDS, AAP recommends that infants be placed to sleep in
the supine position (i.e., on their backs) (31).

Methods

Project Description
The Pregnancy Risk Assessment Monitoring System

(PRAMS) is an ongoing, state- and population-based surveil-
lance system designed to monitor selected self-reported
maternal behaviors and experiences that occur before, dur-
ing, and after pregnancy among women who deliver live-born
infants. PRAMS is administered by CDC in collaboration with
state health departments. The project supports the activities
of CDC’s Safe Motherhood Initiative, which aims to reduce
infant mortality and low infant birthweight. PRAMS data can
be used in planning and evaluating programs, directing policy
decisions, and monitoring progress toward achieving national
health objectives.

PRAMS was developed to monitor low birthweight and
preterm birth and to understand the relation between mater-
nal behaviors and these outcomes, including maternal and
child health and vital statistics. Since its inception in 1987,

TABLE 1. Pregnancy Risk Assessment Monitoring System (PRAMS) indicators and corresponding Healthy People 2010 (HP 2010)
objectives

Objective
Indicator no. HP 2010 objective Analysis definition

9-1

16-16a

15-34

16-17c

27-6

16-17a

16-19a

16-13

70% of all pregnancies are intended

80% of nonpregnant women aged 15–44
years consume >400 µg of folic acid daily

Rate of physical assault by current or
former intimate partners is reduced to 3.3
per 1,000 persons aged >12 years

99% of pregnant women abstain from
cigarette smoking

30% of smokers stop smoking during
pregnancy

94% of all women abstain from drinking
alcohol during pregnancy

75% of women with an infant initiate
breastfeeding in the early postpartum
period

70% of all healthy full-term infants are
placed to sleep on their backs

At time of conception, women wanted to become
pregnant at that time or sooner

Taking a multivitamin at least four times per week
during the month before pregnancy

Having been pushed, hit, slapped, kicked, choked,
or physically hurt in any way by either a husband or
partner at any time during the 12 months before
pregnancy

Report of no smoking during the last 3 months of
pregnancy

Report of any cigarette smoking during the 3 months
before pregnancy, but no cigarette smoking reported
during the last 3 months of pregnancy

Report of no drinking during the last 3 months of
pregnancy

Report of ever breastfed after delivery

Infants with normal birthweight (>2,500 g) and
gestational age of >37 weeks who had not been
placed in the intensive care unit after birth and who
were placed to sleep on their backs the majority of
the time

Intended pregnancy

Multivitamin use

Physical abuse before pregnancy

Abstinence from cigarette smoking
during pregnancy

Cigarette smoking cessation
among smokers during pregnancy

Abstinence from drinking alcohol
during pregnancy

Breastfeeding in early postpartum
period

Infant sleep position on back
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the program has expanded from six sites to 39 participating
health departments (38 states and New York City) (Figure 1).
This represents approximately 75% of all live births in the
United States. An additional eight states (Delaware, Massa-
chusetts, Missouri, Pennsylvania, Tennessee, Virginia, Wis-
consin, and Wyoming) and one tribal area (South Dakota)
were funded in 2006 to begin data collection in 2007.

The PRAMS questionnaire collects information on mul-
tiple maternal behaviors and experiences. This report uses
PRAMS data to assess the status during 2000–2003 of 19
states (Alabama, Alaska, Arkansas, Colorado, Florida, Hawaii,
Illinois, Louisiana, Maine, Nebraska, New Mexico, New York,
North Carolina, Ohio, Oklahoma, South Carolina, Utah,
Washington, and West Virginia) with respect to achieving eight
HP 2010 objectives related to maternal and child health
(Table 1). State trends during 2000–2003 were analyzed to
monitor progress toward achieving these objectives. The
results from this analysis can assist states in setting priorities
for policy and program planning related to making progress
toward achieving the eight HP 2010 objectives.

Data Collection
Consistent with previous and ongoing PRAMS procedure,

all participating health departments use a standardized data
collection method developed by CDC. In each reporting area,
a monthly stratified sample of 100–300 new mothers is

selected from birth certificates. PRAMS employs a
mixed-mode data collection methodology in which a self-
administered survey is mailed to mothers in the sample, typi-
cally 2–3 months after delivery to permit collection of
information about postpartum maternal and infant experi-
ences. Mothers who do not complete the first survey are mailed
a second; if they do not complete the second survey, they are
mailed a third. Mothers who do not complete any of the three
mail surveys are contacted by telephone, for a total data col-
lection period of 95 days. To minimize recall bias, efforts to
contact women end 9 months postpartum. Self-reported sur-
vey data are linked to selected birth certificate data and
weighted for sample design, nonresponse, and noncoverage.
The PRAMS questionnaire is revised periodically to reflect
changing priorities and emerging issues. Each revision is
referred to as a phase, and all new questions are tested thor-
oughly through cognitive interviewing and written feedback
before full-scale implementation. All data highlighted in this
report were collected with the Phase Four version of the ques-
tionnaire, which was implemented with the 2000 birth
cohort and continued through the 2003 cohort. Additional
details regarding the PRAMS methodology have been pub-
lished previously (32).

Data Analysis
This report includes results from 19 states that collected

data during 2000–2003 and achieved weighted response rates
of >70% in 1 year. To prevent nonresponse bias, a threshold
of 70% was determined by an internal working group to
ensure reasonable representativeness of the population of
interest. Those states that did not achieve this threshold were
excluded from the analysis. The weighted response rate indi-
cates the proportion of women sampled who completed a sur-
vey, adjusted for sample design.

Data are presented for eight self-reported maternal behav-
iors and experiences (Table 1). New York data exclude New
York City, which has its own vital records agency separate from
the state’s. The 2003 prevalence estimates are presented by
state together with the corresponding HP 2010 objective
(Table 2). Trend data for 2000–2003 are presented by state
for each indicator.

All tables in this report were produced using weighted
PRAMS data. Percentages were calculated for the characteris-
tic using SUDAAN (33). An estimate is noted when the per-
centage of missing values is >10%. In tables with trend data,
the p value indicates a test for linear trend and was calculated
using SUDAAN (33).

FIGURE 1. States participating in the Pregnancy Risk Assessment
Monitoring System (PRAMS), 2006

* States included in the report achieved weighted response rates of >70%
in each year during 2000–2003.

Included in report* (funded before 2006)

Not included in report (funded before 2006)

Newly funded in 2006

Not participating in PRAMS
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Results

Intended Pregnancy
The HP 2010 objective for this indicator (objective no. 9-1)

is that 70% of all pregnancies will be intended. In 2003, state
prevalence of intended pregnancy among women delivering a
live-born infant ranged from 48.1% in Louisiana to 66.5% in
Maine (Table 2). Although no state achieved the objective for
intended pregnancy, four were within 10% of doing so. Trend
analysis indicated that prevalence of intended pregnancy
declined significantly in Nebraska during 2000–2003; among
the other states, prevalence of intended pregnancy remained
relatively unchanged (Table 3).

Multivitamin Use
The HP 2010 objective for this indicator (objective

no. 16-16a) is that 80% of nonpregnant women aged 15–44
years will consume >400 µg of folic acid daily. Multivitamin
use at least four times per week has been demonstrated to
provide the recommended amount of folic acid (34). In 2003,
state prevalence of multivitamin use at least four times per
week during the month before pregnancy ranged from 23.0%
in Arkansas to 45.2% in Maine, much lower than the 80%
goal for the objective (Table 2). In three states (Illinois,

TABLE 3. Prevalence* of intended pregnancies among women
who had a live birth, by state — 19 states, Pregnancy Risk
Assessment Monitoring System (PRAMS), 2000–2003

2000 2001 2002 2003
State (%) (%) (%) (%)
Alabama 51.9 51.1 52.2 50.6
Alaska 56.8 54.6 54.7 54.6
Arkansas 46.6 47.8 50.0 48.2
Colorado 60.2 60.4 61.1 59.0
Florida 53.6 53.3 53.7 53.5
Hawaii 56.7 54.4 56.8 56.2
Illinois 57.1 53.7 57.0 56.2
Louisiana 48.5 45.2 45.7 48.1
Maine 65.1 63.3 66.7 66.5
Nebraska† 61.0 61.8 57.2 57.9
New Mexico 56.4 57.7 55.8 56.1
New York§ 61.6 66.2 65.3 63.7
North Carolina 54.7 57.4 59.4 57.8
Ohio 57.5 59.3 56.2 53.9
Oklahoma 53.1 47.9 48.5 51.6
South Carolina 52.7 51.8 52.5 50.0
Utah 68.4 65.5 67.5 66.4
Washington 62.1 60.8 60.3 61.4
West Virginia 58.2 53.5 58.3 56.2
* Healthy People 2010 objective: 70%.
† Statistically significant difference (p<0.05).
§Data do not include New York City.

TABLE 2. Prevalence of Healthy People 2010 (HP 2010) objectives achieved among women who had a live birth — 19 states,
Pregnancy Risk Assessment Monitoring System (PRAMS), 2003

Intended Multivitamin Physical abuse Abstinence from Abstinence Mothers Healthy
pregnancy use >4 times by husband or cigarette smoking Smoking from alcohol who breastfed full-term

among per week partner during by pregnant cessation by pregnant their babies infants who
women during the the last 12 women during during the women during in the early were put

HP 2010 objective/ who had a month before months before the last 3 months last 3 months last 3 months postpartum to sleep on
State live birth pregnancy pregnancy of pregnancy of pregnancy  of pregnancy period their backs

Objective (No. of states that)
achieved objective) 70% (0) 80% (0) 0.33% (0) 99% (0) 30% (19) 94% (16) 75% (8) 70% (7)

Alabama 50.6% 27.5% 7.1% 86.7% 44.2% 95.4% 57.9% 54.3%
Alaska 54.6% 31.5% 6.1% 83.3% 46.8% 95.1% 90.3% 72.4%
Arkansas 48.2% 23.0% 7.4% 81.5% 40.3% 96.1% 65.3% 50.0%
Colorado 59.0% 36.0% 3.7% 89.4% 46.0% 91.3% 85.3% 75.9%
Florida 53.5% 31.3% 3.9% 89.4% 51.5% 92.9% 73.3% 59.2%
Hawaii 56.2% 33.7% 3.7% 90.7% 55.6% 95.7% 89.3% 68.8%
Illinois 56.2% 35.7% 5.1% 87.4% 44.5% 94.8% 72.0% 68.6%
Louisiana 48.1% 26.4% 7.0% 85.5% 39.7% 97.1% 51.2% 57.6%
Maine 66.5% 45.2% 2.2% 83.8% 45.5% 93.4% 77.6% 78.0%
Nebraska 57.9% 36.6% 5.4% 87.0% 50.8% 95.4% 76.7% 70.7%
New Mexico 56.1% 29.3% 7.6% 91.8% 56.8% 96.2% 82.5% 68.1%
New York* 63.7% 37.9% 3.1% 85.4% 44.7% 93.8% 71.7% 70.7%
North Carolina 57.8% 34.3% 3.5% 86.8% 45.4% 95.8% 70.1% 68.9%
Ohio 53.9% 33.6% 4.7% 81.0% 41.0% 96.1% 63.0% 65.3%
Oklahoma 51.6% 28.3% 5.3% 83.8% 44.7% 97.5% 68.9% 59.2%
South Carolina 50.0% 32.6% 5.5% 88.6% 49.6% 95.6% 63.1% 59.8%
Utah 66.4% 37.9% 3.0% 96.1% 65.8% 98.0% 88.6% 75.0%
Washington 61.4% 35.5% 5.0% 89.8% 54.1% 94.5% 90.1% 78.7%
West Virginia 56.2% 28.7% 5.8% 72.5% 30.2% 96.6% 56.7% 65.0%

* Data do not include New York City.
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North Carolina, and Utah), prevalence of multivitamin use
increased significantly during 2000–2003 (Table 4); for the
other states, trend analysis indicated that prevalence of multi-
vitamin use before pregnancy remained relatively unchanged.

Physical Abuse
The HP 2010 objective for this indicator (objective no.

15-34) is to reduce to 0.33% the rate of physical assault on
persons aged >12 years by a current or former intimate part-
ner. In 2003, prevalence of physical abuse by a husband or
partner during the 12 months before pregnancy ranged from
2.2% in Maine to 7.6% in New Mexico (Table 2). During
2000–2003, prevalence of physical abuse by a husband or part-
ner during the 12 months before pregnancy decreased signifi-
cantly in three states (Alaska, Hawaii, and Maine) (Table 5);
for the other states, trend analysis indicated that prevalence of
physical abuse during the 12 months before pregnancy
remained relatively unchanged.

Abstinence from Smoking During
Pregnancy

The HP 2010 objective for this indicator (objective no.
16-17c) is that 99% of pregnant women will abstain from
cigarette smoking. Because PRAMS does not collect data on
tobacco use during the first or second trimester of pregnancy,

for this analysis, abstinence from smoking during pregnancy
was defined as abstinence from smoking during the last
3 months of pregnancy. In 2003, prevalence of abstinence
from cigarette smoking during the last 3 months of pregnancy
ranged from 72.5% in West Virginia to 96.1% in Utah
(Table 2). No state achieved the objective for abstinence from
smoking during pregnancy. During 2000–2003, prevalence
of abstinence from cigarette smoking during pregnancy
increased significantly only in Utah (Table 6); for the other
states, prevalence of abstinence from smoking during the
last 3 months of pregnancy remained relatively unchanged.

Smoking Cessation During Pregnancy
The HP 2010 objective for this indicator (objective no. 27-6)

is that 30% of smokers will stop smoking during pregnancy.
For this analysis, smoking cessation was defined as the report
of any cigarette smoking during the 3 months before preg-
nancy but no cigarette smoking reported during the last
3 months of pregnancy. In 2003, prevalence of smoking ces-
sation during pregnancy ranged from 30.2% in West Virginia
to 65.8% in Utah (Table 2). All states achieved the health
objective for smoking cessation. During 2000–2003, preva-
lence of smoking cessation during pregnancy increased
significantly (Table 7) in Utah; for the other states, trend analy-
sis indicated that prevalence of smoking cessation remained
relatively unchanged.

TABLE 4. Prevalence* of multivitamin use† at least four times
per week during the month before pregnancy, by state — 19
states, Pregnancy Risk Assessment Monitoring System
(PRAMS), 2000–2003

2000 2001 2002 2003
State (%) (%) (%) (%)
Alabama 25.9 26.4 25.7 27.5
Alaska 30.9 32.0 31.6 31.5
Arkansas 25.3 24.1 26.5 23.0
Colorado 35.3 34.2 38.3 36.0
Florida 28.6 31.5 30.4 31.3
Hawaii 35.9 32.4 34.4 33.7
Illinois§ 33.5 34.9 40.4 35.7
Louisiana 29.7 28.1 27.5 26.4
Maine 40.7 42.3 37.7 45.2
Nebraska 34.1 35.2 36.8 36.6
New Mexico 28.5 28.0 28.9 29.3
New York¶ 35.5 37.3 37.9 37.9
North Carolina§ 29.6 32.3 35.2 34.3
Ohio 34.7 34.4 32.8 33.6
Oklahoma 25.0 27.8 24.8 28.3
South Carolina 32.7 30.3 33.9 32.6
Utah§ 31.3 35.6 38.6 37.9
Washington 35.1 35.0 37.2 35.5
West Virginia 25.0 27.5 25.2 28.7
* Healthy People 2010 objective: 80%.
† Multivitamin use is used as a measure of folic acid consumption.
§ Statistically significant difference (p<0.05).
¶ Data do not include New York City.

TABLE 5. Prevalence* of physical abuse by husband or partner
during the 12 months before pregnancy, by state — 19 states,
Pregnancy Risk Assessment Monitoring System (PRAMS),
2000–2003

2000 2001 2002 2003
State (%) (%) (%) (%)
Alabama 6.5 7.5 5.8 7.1
Alaska† 8.0 7.4 5.2 6.1
Arkansas 9.0 8.6 8.1 7.4
Colorado 3.2 3.6 2.7 3.7
Florida 4.8 3.9 3.9 3.9
Hawaii† 6.1 5.0 3.8 3.7
Illinois 5.4 5.1 4.1 5.1
Louisiana 6.4 8.2 7.0 7.0
Maine† 4.0 3.4 3.3 2.2
Nebraska 4.2 5.0 4.4 5.4
New Mexico 8.2 6.0 7.6 7.6
New York§ 3.1 3.0 4.8 3.1
North Carolina 4.5 5.1 3.7 3.5
Ohio 4.9 5.4 4.3 4.7
Oklahoma 6.7 5.5 8.3 5.3
South Carolina 3.6 4.9 6.2 5.5
Utah 3.2 4.0 2.9 3.0
Washington 4.6 3.9 3.4 5.0
West Virginia 5.0 6.2 5.4 5.8
* Healthy People 2010 objective: 0.33%.
† Statistically significant difference (p<0.05).
§ Data do not include New York City.
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Abstinence from Alcohol Use During
Pregnancy

The HP 2010 objective for this indicator (objective no.
16-17a) is that 94% of all women will abstain from drinking
alcohol during pregnancy. Because PRAMS does not collect
data on alcohol use during the first or second trimester of
pregnancy, for this analysis, abstinence from alcohol use dur-
ing pregnancy was defined as abstinence from drinking alco-
hol during the last 3 months of pregnancy. In 2003, prevalence
of abstinence from alcohol during the last 3 months of preg-
nancy ranged from 91.3% in Colorado to 98.0% in Utah
(Table 2). Sixteen states achieved the objective for this indica-
tor. During 2000–2003, prevalence of abstinence from alco-
hol during the last 3 months of pregnancy increased
significantly in two states (Louisiana and Utah) and decreased
significantly in two states (Florida and Nebraska) (Table 8);
for the other states, prevalence of abstinence from alcohol
during pregnancy remained relatively unchanged.

Breastfeeding in the Early Postpartum
Period

The HP 2010 objective for this indicator (objective no.
16-19a) is that 75% of women with an infant will initiate
breastfeeding in the early postpartum period. For this analy-
sis, breastfeeding in the early postpartum period was defined
as the report of having ever breastfed after delivery. In 2003,

TABLE 7. Prevalence* of smoking cessation during the last
3 months of pregnancy, by state — 19 states, Pregnancy Risk
Assessment Monitoring System (PRAMS), 2000–2003

2000 2001 2002 2003
State (%) (%) (%) (%)
Alabama 41.7 41.4 41.6 44.2
Alaska 45.7 46.6 46.1 46.8
Arkansas 31.9 37.4 35.6 40.3
Colorado 49.3 47.6 49.3 46.0
Florida 47.8 53.7 49.8 51.5
Hawaii 59.3 56.0 59.1 55.6
Illinois 40.3 41.3 47.4 44.5
Louisiana 44.2 46.2 49.1 39.7
Maine 43.9 41.6 46.6 45.5
Nebraska 43.6 46.5 47.3 50.8
New Mexico 58.6 55.3 58.3 56.8
New York† 37.3 43.4 38.4 44.7
North Carolina 44.5 43.4 50.5 45.4
Ohio 39.7 36.9 34.8 41.0
Oklahoma 46.4 37.6 38.2 44.7
South Carolina 45.6 43.3 44.8 49.6
Utah§ 49.8 45.6 49.7 65.8
Washington 49.7 54.8 49.7 54.1
West Virginia 32.7 32.8 32.8 30.2
* Healthy People 2010 objective: 30%.
† Data do not include New York City.
§ Statistically significant difference (p<0.05).

TABLE 6. Prevalence* of abstinence from cigarette smoking
during the last 3 months of pregnancy, by state — 19 states,
Pregnancy Risk Assessment Monitoring System (PRAMS),
2000–2003

2000 2001 2002 2003
State (%) (%) (%) (%)
Alabama 86.0 84.4 85.6 86.7
Alaska 83.2 85.3 82.3 83.3
Arkansas 79.7 79.9 80.8 81.5
Colorado 89.8 88.6 89.4 89.4
Florida 90.9 90.6 90.0 89.4
Hawaii 91.6 90.5 91.9 90.7
Illinois 87.5 87.4 88.6 87.4
Louisiana 88.1 87.2 88.2 85.5
Maine 82.5 82.7 84.1 83.8
Nebraska 86.0 85.2 85.6 87.0
New Mexico 90.7 89.3 91.8 91.8
New York† 83.0 85.6 85.4 85.4
North Carolina 86.1 87.8 88.3 86.8
Ohio 82.9 79.7 80.0 83.8
Oklahoma 83.1 79.7 80.0 83.8
South Carolina 87.6 87.0 86.9 88.6
Utah§ 92.7 92.3 93.2 96.1
Washington 88.9 90.1 88.2 89.8
West Virginia 75.5 73.9 74.7 72.5
* Healthy People 2010 objective: 99%.
† Data do not include New York City.
§ Statistically significant difference (p<0.05).

TABLE 8. Prevalence* of abstinence from alcohol during the
last 3 months of pregnancy, by state — 19 states, Pregnancy
Risk Assessment Monitoring System (PRAMS), 2000–2003

2000 2001 2002 2003
State (%) (%) (%) (%)
Alabama 97.3 95.4 96.9 95.4
Alaska 94.7 94.9 95.7 95.1
Arkansas 96.2 95.2 94.8 96.1
Colorado 91.0 89.4 90.5 91.3
Florida† 95.3 95.4 94.2 92.9
Hawaii 95.2 95.5 96.4 95.7
Illinois 93.1 94.6 94.0 94.8
Louisiana† 95.3 95.0 95.2 97.1
Maine 94.9 93.7 95.1 93.4
Nebraska† 96.8 96.5 95.7 95.4
New Mexico 94.9 95.7 95.6 96.2
New York§ 93.5 93.3 91.8 93.8
North Carolina 95.0 95.5 94.5 95.8
Ohio 95.3 94.1 94.9 96.1
Oklahoma 96.1 97.1 97.8 97.5
South Carolina 96.8 95.5 96.2 95.6
Utah† 96.4 96.9 97.0 98.0
Washington 94.0 92.9 94.5 94.5
West Virginia 97.9 98.0 98.0 96.6
* Healthy People 2010 objective: 94%.
† Statistically significant difference (p<0.05).
§ Data do not include New York City.
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prevalence of mothers who breastfed their babies in the early
postpartum period ranged from 51.2% in Louisiana to 90.3%
in Alaska (Table 2). Eight states (Alaska, Colorado, Hawaii,
Maine, Nebraska, New Mexico, Utah, and Washington)
achieved the objective for this indicator. During 2000–2003,
prevalence of mothers who breastfeed their babies in the early
postpartum period increased significantly in six states (Arkan-
sas, Illinois, Louisiana, Nebraska, North Carolina, and South
Carolina) (Table 9); for the other states, trend analysis indi-
cated that no change occurred in prevalence of breastfeeding
in the early postpartum period.

Infant Sleep Position
The HP 2010 objective for this indicator (objective no.

16-13) is that 70% of all healthy full-term infants are placed
to sleep on their backs. In 2003, prevalence of healthy full-
term infants who were placed to sleep on their backs ranged
from 50.0% in Arkansas to 78.7% in Washington (Table 2).
Seven states (Alaska, Colorado, Maine, Nebraska, New York,
Utah, and Washington) have achieved the objective for infant
sleep position. During 2000–2003, prevalence of mothers who
placed their healthy full-term infants to sleep on their backs a
majority of the time increased significantly in eight states
(Alaska, Colorado, Illinois, Louisiana, Maine, Nebraska, North
Carolina and West Virginia) (Table 10); for the other states,

trend analysis indicated that prevalence of infants who were
placed to sleep on their backs a majority of the time remained
relatively unchanged.

Summary
No state achieved the HP 2010 objectives for three indica-

tors in the preconception period that affect maternal and child
health outcomes (intended pregnancy, multivitamin use dur-
ing the month before pregnancy, and physical abuse during
the 12 months before pregnancy). For behaviors in the prena-
tal period, results were mixed. No state achieved the objective
for abstinence from smoking during pregnancy. However, all
states included in this analysis achieved the objective for smok-
ing cessation during pregnancy, and more than three fourths
have achieved or exceeded the objective for abstinence from
alcohol during pregnancy. Nearly half of the states in this analy-
sis achieved the objective for breastfeeding in the early post-
partum period, and slightly more than one third achieved the
objective for infant sleep position (Figure 2).

Discussion
The 19 states included in this report have made progress in

achieving certain maternal and child health HP 2010
objectives. However, increased efforts are needed for states to

TABLE 9. Prevalence* of mothers who breastfed their babies
in the early postpartum period, by state — 19 states,
Pregnancy Risk Assessment Monitoring System (PRAMS),
2000–2003

2000 2001 2002 2003
State (%) (%) (%) (%)
Alabama 55.3 54.2 57.5 57.9
Alaska 88.9 90.6 90.5 90.3
Arkansas† 60.1 61.6 61.8 65.3
Colorado 85.5 84.3 85.5 85.3
Florida 77.2 75.9 77.5 73.3
Hawaii 89.3 89.8 89.3 89.3
Illinois† 69.0 68.6 73.8 72.0
Louisiana† 46.1 50.4 50.3 51.2
Maine 75.6 77.4 71.9 77.6
Nebraska† 71.9 75.2 76.5 76.7
New Mexico 80.0 80.2 82.1 82.5
New York§ 69.3 68.7 72.0 71.7
North Carolina† 63.1 67.8 70.3 70.1
Ohio 63.1 62.4 65.9 63.0
Oklahoma 68.1 70.7 68.0 68.9
South Carolina† 52.6 57.4 58.6 63.1
Utah 87.7 88.3 91.0 88.6
Washington 88.4 90.4 90.3 90.1
West Virginia 53.5 55.8 55.4 56.7
* Healthy People 2010 objective: 75%.
† Statistically significant difference (p<0.05).
§ Data do not include New York City.

TABLE 10. Prevalence* of healthy full-term infants who were
placed to sleep on their backs, by state — 19 states, Pregnancy
Risk Assessment Monitoring System (PRAMS), 2000–2003

2000 2001 2002 2003
State (%) (%) (%) (%)
Alabama 51.8 49.1 51.9 54.3
Alaska† 66.2 70.0 69.2 72.4
Arkansas 49.0 52.7 50.3 50.0
Colorado† 68.0 74.6 72.0 75.9
Florida 53.5 58.2 56.7¶ 59.2
Hawaii 66.5 69.1¶ 71.4 68.8
Illinois† 63.7 69.0 69.2 68.6
Louisiana† 42.6 43.7 49.9 57.6
Maine† 72.7 76.8 78.0 78.0
Nebraska† 66.7 70.2 74.2 70.7
New Mexico 64.2 68.1 68.2 68.1
New York§ 65.9 69.7 70.3 70.7
North Carolina† 56.4 61.1 64.4 68.9
Ohio 66.9 66.8 65.2 65.3
Oklahoma 55.2 54.7 55.1 59.2
South Carolina 59.2¶ 53.3 58.3 59.8
Utah 75.6 76.7 76.9 75.0
Washington 75.4 76.3 76.9 78.7
West Virginia† 56.1 63.3 62.3 65.0
* Healthy People 2010 objective: 70%.
† Statistically significant difference (p<0.05).
§ Data do not include New York City.
¶ Missing >10% of data.
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achieve all eight HP 2010 objectives examined in this report.
More progress has been made in the health indicators related
to maternal behaviors during pregnancy (e.g., smoking cessa-
tion and abstinence from tobacco and alcohol) and after preg-
nancy (e.g., breastfeeding in the early postpartum period and
infant sleep position) than for those related to behaviors before
pregnancy (e.g., pregnancy intention and multivitamin use)
(Figure 2). The preconception period is an important area of
focus for future maternal and child health efforts. Recent rec-
ommendations for the preconception period include chang-
ing consumer knowledge about the importance of
preconception health behaviors and services, improving clini-
cal practice, developing and improving public health programs,
improving health-care financing, and using data and research
to identify new strategies for improvement and to monitor
progress (35).

Although PRAMS data are useful for assessing progress
toward achieving the HP 2010 objectives, they cannot be used
to determine causal agents or explain why certain intervention
programs were more successful than others. Few published stud-
ies evaluate state level interventions specific to these objectives
and offer concrete examples of ways to improve health out-
comes. However, certain initiatives have proven successful in
improving indicators discussed in this report. For example,
effective interventions have been developed to encourage
breastfeeding and placing infants to sleep on their backs.

The Baby-Friendly Hospital Initiative, launched by the World
Health Organization and the United Nations Children’s Emer-
gency Fund, improves breastfeeding rates in hospitals through
a 10-step program to encourage successful breastfeeding. These
steps include having a written breastfeeding policy, training staff
in the skills needed to implement the policy, informing new
mothers about the benefits of breastfeeding, helping new moth-
ers initiate breastfeeding, allowing mothers and infants to
remain together 24 hours a day, and fostering the development
of support for breastfeeding after mothers leave the hospital
(36). In one study, the Baby-Friendly Hospital Initiative
improved breastfeeding initiation rates absolutely during a four-
year period, from 58% to 86.5% (37).

In 1992, AAP recommended that all healthy infants be
placed to sleep on their backs to reduce the risk for SIDS
(38). National and federal agencies joined together to launch
the Back to Sleep campaign to educate parents and infant care
givers about the importance of infants sleeping on their backs
(39). An evaluation of that campaign, using PRAMS data for
1996–1998 from 15 states, determined that a significant
reduction had occurred in prevalence of prone infant sleeping
(40). As of 2003, seven PRAMS states had achieved the HP
2010 objective for infant sleep position. During 2000–2003,
four other states made significant progress toward achieving
the goal; seven states made no progress. Additional educa-
tional efforts might help the remaining states achieve the
HP 2010 objective.

FIGURE 2. Number of states that have achieved or made progress toward achieving Healthy People 2010 (HP 2010) maternal
and infant health objectives, by indicator — Pregnancy Risk Assessment Monitoring System (PRAMS), 2003
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Limitations
The findings in this report are subject to at least five limita-

tions. First, PRAMS data are not generalizable to other states,
the entire United States, or all pregnant women, only those
who delivered live-born infants. Second, because PRAMS
reports only on unintended pregnancies resulting in a live birth,
prevalence of unintended pregnancies is probably underesti-
mated. Third, because PRAMS does not collect data on alco-
hol or tobacco use during the first or second trimesters of
pregnancy, estimates do not capture prevalence of women who
used alcohol or tobacco in early pregnancy. Fourth, smoking
estimates are based on self-reported data, which likely under-
estimated the true rate of smoking (41). Finally, the
indicator for folic acid consumption, multivitamin use, does
not capture women’s consumption for folic acid precisely, and
PRAMS data therefore might not accurately reflect prevalence
of women achieving this objective.

Conclusions
PRAMS was established to provide state-level data on

women’s health before, during, and shortly after pregnancy to
assist health agencies and researchers to monitor trends in
maternal and infant health indicators. This report provides a
snapshot of how PRAMS data can be used to monitor state
progress toward achieving maternal and child HP 2010 ob-
jectives. Continued use of PRAMS data to monitor these ma-
ternal behaviors is important for implementing, evaluating,
and setting priorities for future initiatives at the state level.
PRAMS data can be used to gain support for specific pro-
grams and initiatives aimed at improving the health of women
and infants (42). In April 2006, PRAMS added nine addi-
tional sites; the total number of sites collecting PRAMS data
is 39 (38 states and New York City), representing approxi-
mately 75% of all U.S. live births. This expansion brings
PRAMS closer to the goal of a nationwide maternal and child
health surveillance system and provides the opportunity for
more states to monitor progress toward achieving HP
2010 objectives.
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