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Summary

Maternal health behaviors, including
nutrition practices, contribute to
pregnancy outcome and maternal and
infant well-being. The leading causes

of low birthweight, infant morbidity,

and infant mortality are closely associated
with behavioral choices. Nutrition-related
factors that affect maternal and infant
health include quality of maternal diet,
prepregnancy weight, weight gain during
pregnancy, anemia, and infant-feeding
method. Other influential behavioral
factors include alcohol use, tobacco use,
and time of entry to prenatal care.
Participation in food assistance programs,
such as the Special Supplemental
Nutrition Program for Women, Infants,
and Children (WIC program), has a
positive effect on pregnancy outcome.

In addition, birthweight is affected by
many sociodemographic factors, including
maternal race or ethnicity, socioeconomic

status, age, and marital status.

Few national data are continuously
collected on the distribution of these
factors among pregnant women in the
general population. The CDC Pregnancy
Nutrition Surveillance System (PNSS) has

monitored behavioral and nutritional risk

factors among low-income pregnant
women enrolled in public health programs
in participating states since 1979. This
report presents 1996 data and highlights
trends from 1989 to 1996. The states
contributing to the system have varied
over this period. In 1996, the 24 states
that participated in the surveillance system
contributed over 552,000 records. Data
were complete for many data elements

but incomplete for others (such as
smoking status and alcohol use).

Caution is recommended in interpreting

the results for these data elements.

In the 1996 PNSS, 26% of mothers were
teenagers. About 75% of mothers enrolled
in the WIC program while pregnant; the
proportion entering the program in the
first trimester of pregnancy increased from
1989 to 1996. Prepregnancy body mass
index (BMI) changed markedly during
the surveillance period; the prevalence of
overweight (BMI>26.0) steadily increased
from 1989 to 1996. In the 1996 PNSS,
16% of women were underweight when
they became pregnant, and 32% gained
less weight during pregnancy than is
recommended. Both of these factors

were associated with risk for having a
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low-birthweight infant. In 1996, 8%,
12%, and 29% of women had anemia in
the first, second, and third trimesters,
respectively. These findings may indicate
the need for improved iron nutrition
among low-income women. About 23%
of women smoked during pregnancy.
Rates of maternal behavioral and
nutritional risk factors varied widely

by state.

In 1996, just over 8% of infants born to
women in the PNSS were low birthweight
(<2,500 g) and about 9% were high birth-
weight (4,000 g). The proportion of
low-birthweight infants remained quite
steady during the surveillance period.
About 47% of infants in the 1996 PNSS
were breastfed in the early postpartum

period.

A comparison of the PNSS data with the
year 2000 national health objectives shows
that the objective for decreasing the
incidence of very low birthweight babies
has nearly been met in the PNSS popu-
lation. However, objectives pertaining

to teenage pregnancy, prepregnancy
overweight among women aged 20 years
or older, minimum recommended weight
gain during pregnancy, prevention of
anemia among black women in the third
trimester, smoking cessation during
pregnancy, decreased incidence of low
birthweight, and increased breastfeeding
have not been achieved. To meet the
nation’s objectives for maternal and child
nutrition, concerted efforts are needed to
convey nutrition and health promotion
messages to women and to strengthen

delivery of support services.

Summary



Introduction

Features of the System

The CDC Pregnancy Nutrition Surveil-
lance System (PNSS) monitors the
prevalence of nutrition problems and
behavioral risk factors among women

at high risk for adverse pregnancy
outcomes who are enrolled in public
health programs in participating states.
The PNSS collects prenatal and
postpartum information about these
women and outcome information about
their infants. These data are contributed
by public health programs (such as the
Special Supplemental Nutrition Program
for Women, Infants, and Children [ WIC
program] and prenatal clinics funded

by the Maternal and Child Health
Services Block Grant) to state or tribal
governments, which in turn aggregate
the data and submit them to CDC
quarterly. Women in these programs
have a family income near the poverty
level, as established by federal and state

governments.

The PNSS was enhanced in 1989 when

several variables were added to the system.

The demographic data collected include
maternal birth date, race or ethnicity,
marital status, and educational level.

Information about monthly income,

household size, and participation in

food and medical assistance programs
(e.g., Food Stamp Program or Medicaid)
may be collected as optional items. Other
data collected include mother’s height and
prepregnancy weight, hemoglobin or
hematocrit level, total weight gain during
pregnancy, parity, and estimated initiation
of prenatal care. Information is collected
on smoking and alcohol consumption
three months before, during, and after
pregnancy. Data collected about infants
include date of birth, birthweight, number
of siblings during same birth, sex, status at
birth and at the postpartum visit, breast-
feeding status, and age at introduction to
formula (1). These maternal and infant
data are used for monitoring progress
toward achieving year 2000 national

health objectives.

During 1996, 21 states, the District of
Columbia, and two tribal governments
participated in the PNSS. An additional
eight states, one tribal government, Puerto
Rico, and American Samoa have since
begun implementing the PNSS (Figure 1).
All contributors are hereafter referred to

as “states.”
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Figure 1.

Contributors to the Pregnancy Nutrition
Surveillance System (PNSS), 1996

M Current contributors (includes Washington D.C., the Inter Tribal Council of
Arizona, and the Chickasaw Nation).

Expected contributors now implementing the PNSS (inlcudes the Navajo Nation,
Puerto Rico, and American Samoa).

Table 1.
Number of records in the 1996 PNSS,
by state
State Total
Arizona 16,429
Chickasaw Nation 463
Florida 40,019
Georgia 53,702
Hawaii 9,053
Idaho 7,722
lllinois 73,616
Indiana 40,341
ITCA* 2,460
lowa 14,061
Kansas 13,849
Massachusetts 32,889
Michigan 58,819
Minnesota ' 20,930
Missouri 43,299
Montana 3,580
Nebraska 7,358
North Carolina 51,547
North Dakota 2,639
Utah 16,846
Vermont 3,159
Washington, D.C. 837
West Virginia 14,073
Wisconsin 24,782
ALL STATES 552,472

Inter Tribal Council of Arizona.
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The number of surveillance records has
increased from less than 298,000 in
1989 to more than 552,000 in 1996
(Table 1). The WIC program, which
contributed over 97% of the records in
1996, has consistently been the primary

source of surveillance records.

CDC generates annual tables for each state
agency that summarize nutritional status

and behavioral risk factors by age and

Limitations of the Sysz‘em

The criteria for women’s eligibility differ
among public health programs, and the
data collection methods differ among
health clinics. Consequently, the quantity
and quality of data differ substantially
among variables in the PNSS. Some
women who are served by programs while
pregnant cannot be served postpartum
because of enrollment policies. Some
women move into or out of a service area
while pregnant (2). In addition, because
women come to clinics at different times
during and after their pregnancies,
information is not always available for

the complete pregnancy of all women.

In 1996, about 66% of records included
both prenatal and postpartum data.

CDC evaluates the quality of the data
submitted and sends problematic data
back to the states for correction. CDC

also evaluates the quantity of missing data.

race or ethnicity. Additional tables are
produced for participating counties and
clinics. These data provide state and
community health professionals with
information for program planning and
intervention. The system helps states
build their capacity for monitoring
pregnancy-related risk factors and

birth outcome.

In 1996, data for specific variables were
missing from more than 20% of records
from one or more states. The states in
question are indicated on the figures
throughout the report. In addition, about
28% of all records lacked data on smoking
before pregnancy and 32% on alcohol use
before and during pregnancy. The effect
of the missing data on the results was not
assessed; however, bias may have been
introduced. Consequently, care must be taken
in interpreting some data for specific states and

results for the variables noted above.

Other factors that can affect estimates
include changes in the number of states
reporting data to the system and variability
in program enrollment criteria between
states (3). Because not all low-income
women participate in programs that
contribute data to the PNSS, this system

does not represent all low-income women

f’;‘evérnancy Nutrition Surveillance



in participating states.! Further, because
many states do not participate in the
PNSS, the data do not reflect all such
women in the United States, at least in
part due to large demographic and other
differences between states (4).

When using PNSS data to assess progress
in achieving year 2000 national health
objectives, limitations of the system must
be considered, but the estimates are none-
theless useful. Although the objectives are
for the general U.S. population, a rigorous
test of the nation’s progress in maternal and
child health is in the achievement of
objectives in populations at increased risk
for poor pregnancy outcome and infant

morbidity.

Throughout the report, PNSS rates are
also compared with similar indices from
other data sources to illustrate differences

between the PNSS population and the

general U.S. maternal population.
Estimates of key indicators, such as low
birthweight and maternal smoking, are
comparable between the PNSS and other
sources (3). In addition, because the PNSS
data come from many clinics across the
country, the aggregated data are not subject
to temporal changes among subsets of
clinics. Thus, the system is reliable for

determining trends (3).

"To be ehigible for the WICprogmm,for example, a
pregnant woman must have one or more established
nutritional needs and a household income <185% of the
Jederal poverty level. Few women who are eligible by
income are found ineligible for other reasons. The U.S.
Department of Agriculture, which administers the
program, estimates that approximately 80% of all
women fully eligible for the program would participate
if funds were available to permit full participation. In
1996, an estimated 62% of pregnant women who were
Sfully eligible for the WIC program nationwide
participated in the program (5).
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State Results

Maternal Dem0gmpf.7ic Characteristics

The main demographic variables
influencing pregnancy outcome are race
or ethnicity, maternal age, marital status,

and socioeconomic status (6).

Race or Ethnicity

In 1996, 56% of women in the PNSS
were white, 24% black, 15% Hispanic,

2% American Indian, 2% Asian or Pacific
Islander, and 1% of all other or unspecified
race or ethnicity (Figure 2). The
distribution of this variable was wide

among states.

The proportion of white women (56%)
was lower and the proportion of black
women (24%) was higher in the 1996
PNSS than in the general population
of U.S. women who gave birth in 1996
(79% and 15%, respectively) (7).

Age

The proportion of teenage mothers in the
PNSS has remained stable since 1989. In
1996, 26% of all mothers were teenagers,
and most of these mothers were aged 16
to 19 years (Figure 3). The percentage of
births to teenage mothers ranged from
19% to about 29%.

Arizona
Chickasaw Nation
Florida
Georgia
Hawaii

Idaho

Illinois

Indiana

*ITCA

lowa

Kansas
Massachusetts
Michigan
Minnesota
Missouri
Montana
Nebraska
North Carolina
North Dakota
Utah

Vermont
Washington, D.C.
West Virginia
Wisconsin

ALL STATES

Figure 2.

Mother's race or ethnicity, by state, 1996 PNSS

Percentage

. White . Black

. Hispanic American Indian

D Asian or Pacific Islander D Other or not specified
*Inter Tribal Council of Arizona.
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Figure 3.

Percentage of births to teenage mothers,
by state, 1996 PNSS
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Florida
Georgia
Hawaii
Idaho
lllinois
Indiana
*ITCA
Kansas
Massachusetts
Missour|
Montana
Nebrask

Arizona
North Carolina

Michigan
Minnesot.

North Dakota

Vermont

Washington, D.C.

Chickasaw Nation

B <16 yearsold [] 16-19 years old
*Inter Tribal Council of Arizona.

Figure 4.

Mother's marital status, by state,
1996 PNSS

Florida
Georgia
Idaho
lllinois
Indiana
*ITCA
lowa

Kansas
Massachusetts

Michigan

Minnesota

Missouri

Montana
Nebraska

North Carolina
North Dakota
Utah

Vermont
Washington, D.C.
West Virginia

Wisconsin
ALL STATES

T T T T T 1
I I I 1

I
40 50 60 70 80
Percentage

f T T T
0O 10 20 30

. Married D Not married D Unknown

*Inter Tribal Council of Arizona.
* Data not available for Arizona, Chickasaw Nation,
or Hawaii.

Wisconsin

ALL STATES

WestVirgina [~ ]

In the United States, about 13% of all
women who gave birth in 1996 were aged
19 years or less, and about 5% were aged
17 years or less (7). The year 2000 health
objectives for the nation call for a reduc-
tion in teenage pregnancies to no more
than 5% among girls aged 17 years or
younger (8).

Fifty-seven percent of women in the
1996 PNSS were 20 to 29 years, 16%
were 30 to 39 years, and 1% were 40 to
49 years.

] More than one-fourth of all
mothers in the 1996 PNSS were
teenagers.

Marital Status

In the 1996 PNSS, 55% of mothers
were unmarried and 39% were married;
marital status was unknown for 6%
(Figure 4). Data greatly varied by state;
compared with mothers in Utah, about
twice as many mothers in Illinois,

the Inter Tribal Council of Arizona,
Michigan, and Washington, D.C., were

unmarried.

For comparison, about 32% of all U.S.
women who gave birth in 1996 were

unmarried (7).

[ ] PFifty-five percent of all mothers
in the 1996 PNSS were

unmarried.

State Results



Education

Mother’s level of education can be used
as a proxy for socioeconomic status (6).
Twenty-three percent of all U.S. women
who gave birth in 19952 had less than

a high school education (9). In the
1996 PNSS, this proportion was 35%
(Figure 5), ranging from 21% in
Vermont to more than 40% in Illinots,
the Inter Tribal Council of Arizona,
Michigan, and Washington, D.C.

The proportion has changed very

little since 1989.

L1 Thirty-five percent of all mothers
in the 1996 PNSS had less than a
high school education.

? Data not available for 1996.

Maternal Behavioral

and Nutritional Risk Factors

Prenatal Care

The quality, quantity, and timing of
prenatal care influence pregnancy
outcome. Inadequate care substantially
increases a woman’s risk for poor
pregnancy course and outcome. Lack
of prenatal care is closely associated with
other risk factors, such as teenage birth,
low income, and substance abuse. The

earlier prenatal care is begun, the less

Figure 5.

Mother's educational level,
by state, 1996 PNSS

Chickasaw Nation
Florida
Georgia
*ldaho

Ilinois

Indiana

ITCA

lowa

Kansas
Massachusetts
Michigan

Minnesota

Missouri
Montana
Nebraska

North Carolina
North Dakota
Utah

Vermont
Washington, D.C.
West Virginia
Wisconsin

FALL STATES

T T T
0 10 20 30 40

T

T T T
50 60 70 80 90 100

Percentage
. <High school . High school
D >High school D Unknown

*Data for this variable were missing from more than
20% of records.

Tnter Tribal Council of Arizona.

*Data not available for Arizona and Hawaii.

likely a woman is to have a low-
birthweight infant (10). The year 2000
national health objectives call for 90% of
pregnant women to receive prenatal care

in the first trimester (8).

Seventy-six percent of women in the 1996
PNSS reported having begun prenatal care
in the first trimester, 15% in the second

trimester, and 2% in the third trimester.
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Figure 6.

Percentage of women by time of entry
in the WIC program,* 1996 PNSS

Postpartum
25.5

st trimester
24.7

2nd trimester
26.8

3rd trimester
22.8

*Data not available for Arizona, Florida, North Dakota,
and Washington, D.C.

Table 2.

Percentage of women by time of entry in the

WIC program, by state, 1996 PNSS

Ist 2nd 3rd
State trimester trimester trimester Postpartum
Chickasaw Nation 33.3 26.8 16.5 23.4
Georgia 27.7 18.5 8.9 44.8
Hawaii 8.0 34.3 25.6 32.2
Idaho 26.7 37.1 22.8 13.4
Indiana 29.8 28.5 16.7 25.0
ITCA* 24.0 35.9 21.3 18.8
lowa 25.8 29.3 17.6 27.2
Kansas 27.8 27.6 20.5 24.0
Massachusetts 30.3 32.5 17.9 19.3
Michigan 26.3 35.5 231 15.1
Minnesota 239 32.9 22.6 20.6
Missouri 36.5 28.0 15.0 20.4
Montana 37.5 40.0 22.5 0.0
Nebraska 22.8 29.6 22.6 25.0
North Carolina 29.6 34.8 20.2 15.4
Utah 29.9 29.1 15.9 25.0
Vermont 324 34.6 18.4 14.6
West Virginia 38.4 29.0 17.0 15.6
Wisconsin 30.3 30.5 18.1 21.1
TALL STATES 24.7 26.8 22.8 25.5

“Inter Tribal Council of Arizona.

'Data not available for Arizona, Florida, Illinois, North Dakota, and Washington, D.C.

Six percent reported no prenatal care.
Teenagers were less likely than older
women to begin prenatal care in the first
trimester, and white women were more
likely than women of other races or

ethnicities to do so.

Women who enter the WIC program late
in pregnancy are likely to enter prenatal
care late in pregnancy. Because timing of
WIC entry among pregnant women varies
by state, prenatal care rates not adjusted
for time of entry are not comparable

among states.

Entry to WIC Program

Dietary intake and prenatal weight gain
are better for women who enroll in the
WIC program than for those who do not
(11, 12). Participants are more likely than
nonparticipants to receive prenatal care
early, and their infants are less likely to

be premature and low birthweight. All
benefits are most apparent for women

who enroll early in pregnancy (11, 12).

Nearly 25% of women in the 1996 PNSS
enrolled in the WIC program during their
first trimester, 27% in their second
trimester, and over 48% in their third
trimester or after delivery (Figure 6).

Patterns of enrollment varied by state

(Table 2).

The proportion of women who enroll
in the WIC program early in pregnancy
has improved. In 1989, 13% of women
enrolled during the first trimester, but

nearly 25% did so in 1996 (Figure 7).

10
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Figure 7.

[I The proportlon of pregnant Percentage of women who entered the WIC program
women who enrolled in the during their first trimester of pregnancy, 1989-1996 PNSS
WIC program during their first ‘ 30
trimester has increased during the 254
past seven years. . s,

[ Only 52% of women in the st

1996 PNSS enrolled in the WIC 10-L
program during their first or
second trimester.

1989 1990 1991 1992 1993 1994 1995 1996
Year
Prepregnancy Weight Status
Prepregnancy weight is a determinant
of infant birthweight. Studies suggest a Figure 8.
strong association between prepregnancy Percentage of women underweight
underweight and having a low-birthweight before pregnancy, by state, 1996 PNSS
baby (13). Overweight women, who are at 20"__
increased risk for pregnancy-induced i
hypertension and gestational diabetes, v
g
are also more likely to deliver by cesarean £ 107
1o
section and to have a high-birthweight & |
infant (14).
e | e , Cm @ 02 83 <C 38 QY LESTETS TS LL S LSV
Body mass index (BMI), based on measured % % 5 % § cs0:8%25 : 253 £85 é S €% E
. . = irali N S a S 2 © e
height and weight, was calculated for each z = T -=E2F 7 22 g < 3 é £§5S §£58 &
- g8 <= < c s 5% = 3
woman in the 1996 PNSS. Women were 3 g 2 55 5 28 =
v E Ry
. . o o Z £ o
classified by the Institute of Medicine’s 5 ‘ g
BMI categories: underwe1ght, <19.8; *Inter Tribal Council of Arizona.
normal weight, 19.8 to 26.0; overweight, "Data for this variable were missing from more than 20% of records.

'Data not available for Arizona.

26.1 to 29.0; very overweight, >29.0 (15).
For this report, women in the last two

categories were combined.

Sixteen percent of women in the 1996

PNSS were underweight, 48% were normal
weight, and 36% were overweight. Rates of
underweight ranged from 7% for women in

the Inter Tribal Council of Arizona to 19%

for women in Hawaii (Figure 8). The

Pregnancy Nutrition Surveillance 1



Figure 9.

Percentage of prepregnancy overweight among women
aged 20 years or older, by state, 1996 PNSS

Percentage

on'amgocsggt’mgScxcwmcu.-g-;m
S o2 ® ¢ © £ v o O ® Y = Q0 = O £ & =
S 6 0sTvEgERLSYEd a2 XDeglms <
Z oD T — = g ¥ " v E O c 259 s E o5 0O FE

8 < S¢S [T} (< % > o v
2 g = = =z e > S & < -
3+ 1% E < [ A -’
% %] = CU <C
S o s S £z +*
5 = > Z E
=z £
(@] =

== Year 2000

*Inter Tribal Council of Arizona. objective
"Data for this variable were missing from more than
20% of records.

‘Data not available for Arizona.
‘Reduce overweight to less than 25% among low-income women
aged 20 years or older.

Figure 10.

Prevalence of prepregnancy overweight
and underweight, 1989-1996 PNSS

20 = =~ = -

Percentage

1989 1990 1991 1992 1993 1994 1995 1996
Year

Underweight

=ame Overweight

prevalence of overweight among women
aged 20 years or older (40%) exceeded the
year 2000 target (25%) for low-income
women in this age group (8). The
objective was not achieved in the PNSS
population in any state (Figure 9).

The prevalence of prepregnancy
overweight among women in the PNSS
increased from nearly 30% in 1989 to 36%
in 1996; the prevalence of underweight
declined from 19% to almost 16% in the
same period (Figure 10). This finding is
consistent with trends of increasing mean

BMI among women in the United States
(16, 17).

The percentage of women in each weight
category varied substantially by race or
ethnicity and age. Women who were
Asian or Pacific Islander, white, or under
20 years of age were more likely to be
underweight. Women who were
American Indian, black, or over 29 years

of age were more likely to be overweight

(Table 3).

Caution is needed in interpreting
prepregnancy weight status, which is
based on self-reported prepregnancy
weight data that may be biased (18).

For example, overweight women are
more likely than underweight women to
underestimate their prepregnancy weight.
Similar patterns of underreporting of
past weight have been reported among

nonpregnant women as well (19).

12
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L1 Inthe 1996 PNSS, 16% of
women were underweight and
36% were overweight before
pregnancy.

(] The proportion of overweight
women aged 20 years or older in
the 1996 PNSS (40%) exceeded
the year 2000 target (25%).

[ The prevalence of overweight
among women in the PNSS has
steadily increased during the
past seven years.

[J Mothers who were Asian or
Pacific Islander, white, or young
were more likely than other
mothers to be underweight.

Gestational Weight Gain

The Institute of Medicine recommends
prenatal weight gain as follows: 28 to 40
pounds for underweight women, 25 to 35
pounds for women of normal weight, and
15 to 25 pounds for overweight women
(15). Women who gain less than ideal
weight during pregnancy are at increased
risk for preterm birth and delivery of a
low-birthweight infant; women who gain
more than ideal weight are at increased
risk for delivery of a high-birthweight
infant. Women who gain excess weight
may also have a ditficult delivery and
difficulty returning to their prepregnancy
weight after delivery (15).

In the 1996 PNSS, about 32% of women
gained less weight during pregnancy than

is recommended, about 40% gained the

Table 3.

Percentage of women, by prepregnancy weight status,
race or ethnicity, and age, 1996 PNSS

Under- Normal Over-
weight weight weight
Race or ethnicity
White 17.9 47.6 34.5
Black 12.8 45.5 41.6
Hispanic 11.4 53.4 35.2
American Indian 10.4 41.7 47.9
Asian or Pacific Islander 24.7 539 214
Age (years)
<16 25.4 57.4 17.1
16-19 22.0 53.0 24.9
20-29 14.6 46.7 38.8
30-39 10.4 44.6 45.1
>40 7.8 42.8 49.4

recommended amount, and about 28%
gained more weight than is recommended.
Hispanic, black, and Asian or Pacific
Islander women were likely to gain less
than the recommended weight, whereas
white women were likely to gain more
weight than recommended. Women aged
40 to 49 years were more likely than
younger women not to gain adequate
weight (Table 4). The proportion of
women who gained less than or greater
than recommended weight has remained

steady since 1989.

Pregnancy Nutrition Surveillance
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Table 4.

Percentage of women, by recommended gestational
weight gain, race or ethnicity, and age, 1996 PNSS

Less than More than
recommended Recommended recommended
Race or ethnicity
White 27.5 41.8 30.7
Black 38.4 38.6 23.0
Hispanic 39.9 37.0 23.1
American Indian 31.3 42.5 26.2
Asian or Pacific Islander  35.9 39.6 24.5
Age (years)
<16 32.6 33.1 34.3
16-19 29.3 37.3 33.4
20-29 31.3 41.8 26.9
30-39 35.7 41.5 22.8
>40 40.2 41.2 18.6
Figure 11.

100

90

Percentage

Percentage of women who gained the
minimum recommended weight
during pregnancy, by state, 1996 PNSS
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Massachusetts

Michigan
Minnesota

Missouri
Montana

Nebraska
*North Carolina

*Data for this variable were missing from more than

20% of records.
Inter Tribal Council of Arizona.
"Data not available for Florida.

Utah
Vermont

*North Dakota
*Washington, D.C.

g . . .
Increase to at least 85% the proportion of mothers who achieve
the minimum recommended weight gain during their pregnancies.

*West Virginia
Wisconsin
‘ALL STATES

== Year 2000
objective®

The year 2000 objectives call fo

r an

increase to 85% in the proportion of

women who gain the minimum

recommended weight during pregnancy

(8). About 68% of women in the 1996

PNSS gained the minimum am

ount. The

objective was not achieved in the PNSS

population in any state (Figure

11).

Caution is needed in interpreting

gestational weight gain because

prepregnancy weight status, the

, like

results

are based on self-reported data that may

be biased.

[ Nearly 68% of women in the
1996 PNSS gained the minimum
recommended amount of weight
during pregnancy, but the year

2000 goal is 85%.

[ 32% of women in the PNSS
gained less than recommended
weight during pregnancy and
were at risk for preterm birth and
delivery of a low-birthweight

infant.

(] Nearly 30% of women in the

PNSS gained more than

recom-

mended weight during preg-
nancy and were at risk for
delivery of a high-birthweight

infant.
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Anemia

The most common nutritional deficiency
during pregnancy is iron deficiency. Less
than half of nonpregnant women have
iron stores adequate to meet their
requirements should they become
pregnant. In addition, the high iron
requirements during pregnancy are
difficult to meet by dietary sources; hence,
iron supplementation is required (20).
Because of poor compliance (related to
side effects) or late enrollment in prenatal
care, many women do not receive adequate
iron (15). Iron-deficiency anemia during
the first two trimesters of pregnancy has
been associated with inadequate
gestational weight gain, a twofold risk for
preterm delivery, and a threefold risk for
delivering a low-birthweight infant (21).

Anemia, defined by a low hemoglobin
(Hgb) or low hematocrit (Hct) level, is
an indicator of iron deficiency. The
CDOC reference criteria for anemia during
pregnancy are as follows: first trimester,
Hgb <11.0 g/dL or Hct <33%; second
trimester, Hgb <10.5 g/dL or Het <32%;
third trimester, Hgb <11.0 g/dL or Het
<33% (22).

In the 1996 PNSS, 8% and 12% of
women had anemia in the first and
second trimesters, respectively. Sub-
stantially more women (29%) had anemia
in the third trimester. This pattern of
increasing prevalence of anemia may
suggest worsening iron status throughout

pregnancy.

In all trimesters of pregnancy, the rate

of anemia was higher among teenage
mothers than older mothers. The rate
was also higher for black women than for
women of other racial or ethnic groups
(Figure 12). The year 2000 objectives call
for a reduction in anemia to 20% among
low-income black women in the third
trimester of pregnancy (8). This objective
is far from being met in the 1996 PNSS
population: 44% of black women had
anemia during the third trimester.
Although rates were lowest for white
women, 24% had anemia in the third
trimester. Rates of third-trimester anemia
ranged from 13% to 15% in some states to
36% to 38% in others (Figure 13). The
third-trimester rates are for women who

enrolled in the WIC program or another

Figure 12.

Prevalence of anemia by trimester of pregnancy
and race or ethnicity, 1996 PNSS*

Percentage
w
o
f

American
Indian  Pacific Islander

White Black

mm Ist trimester 1 2nd trimester == 3rd trimester

*Data not available for Arizona.

Asian or Other
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Figure 13.

Prevalence of third-trimester anemia,
by state, 1996 PNSS
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*Inter Tribal Council of Arizona.
"Data for this variable were missing from more than 20% of records.
"Data not available for Arizona, Minnesota, and Washington, D.C.

Figure 14.

Prevalence of anemia by trimester
of pregnancy, 1989-1996 PNSS
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public health program during their third
trimester. These women are likely to have

entered prenatal care late in pregnancy.

The Third National Health and Nutrition
Examination Survey (NHANES III)
found that iron deficiency is more
common among women who are of

racial or ethnic minority groups, are poor,
have less than a high school education,

or have had two or three prior pregnancies
(23). Most women in the PNSS meet

two or more of these criteria.

No change in the prevalence of iron
deficiency or iron-deficiency anemia
among young women is evident in
NHANES data for the past 18 years

(23). The prevalence of anemia during
pregnancy has not changed among women
in the PNSS in the past seven years
(Figure 14).

[] About 8%, 12%, and 29% of
women in the 1996 PNSS had
anemia in the first, second, and
third trimesters, respectively.

[J The pattern of increasing
prevalence of anemia as preg-
nancy progresses may suggest
worsening iron status throughout
pregnancy.

[ ] The year 2000 national health
objectives call for reducing
anemia among low-income black
women in the third trimester of
pregnancy to at least 20%, but
the prevalence was 44% in
the 1996 PNSS.
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Cigarette Smoking

It all pregnant women stopped smoking,
the number of fetal and infant deaths
could be reduced by about 10% (24).
Maternal smoking during pregnancy

doubles the risk of delivering a low-

sudden infant death syndrome and
(26, 27). Smoking by women over 25

incidence of preterm delivery, when

birthweight depends on not only the

of the cigarettes smoked (30).

PNSS, the highest prevalence of self-

ried women (Table 5).

Figure 15.

Prevalence of smoking, by pregnancy status

and state, 1996 PNSS

60T
50
40
[ .
2 i
i L . "L € 307
birthweight infant and is a contributing S T ,
. . s 201
factor to 20% to 40% of low-birthweight =] ,
infants born in the United States (25). 10
Maternal smoking doubles the risk for 0 ]
5§ 2 8 ¢§ 8 £ 55 &8 28 5 & £ 13
2 2 8 3 £ % @23 85 8 = 2 5 ¢ £ & g
5 £e - 555 3c 5828 °E2¢ &
increases the risk for spontaneous abortion > = s £ 33228 C 2 2 £ 7
3 3 £ X g 3
3 s s 2 =
years of age is associated with a higher S
W Before pregnancy [ During pregnancy
comparcd with smoking by women aged *Data for this variable were missing from more than 20% of records.
. Passi k 'Data not available for Arizona, Florida, Gcorgia, Hawaii, Idaho, Inter Tribal
25 years or younger (28) ASSIVE SMOKE Council of Arizona, Minnesota, and Washington, D.C.
exposure among pregnant women who do
not smoke may increase the risk of having Table 5.
a low-birthweight infant (29). Further, Percentage of women who smoked during pregnancy,
. . by selected characteristics, 1996 PNSS
the effect of smoking during pregnancy on —_—————
Characteristic Percentage
number of cigarettes smoked but also the Race or ethnicity
tar, nicotine, and carbon monoxide yield White 32.9
’ 2 € y Black 1.9
Hispanic 6.0
American Indian 21.7
About 37% of women in the 1996 PNSS Asian or Pacific Islander 3.0
. Other or not specified 7.1
reported having smoked before pregnancy,
. . Age (years)
and about 23% reported smoking during <16 13.9
pregnancy (Figure 15). Of these women, 16-19 21.8
. . 20-29 22.5
75% reported smoking less than one-half 30-39 26.9
pack per day, 22% reported smoking one- 240 13.9
half to one pack per day, and 3% reported Educational level
. <High school 23.7
smoking more than one pack. In the 1996 High school 527
>High school 11.6
. . Unkno 17.1
reported smoking during pregnancy was nenown
found among white women, women aged Marital status
‘ S ’ 8 Married 19.0
30-39 years, women with a high school Not married 25.0
education or less education, and unmar- Unknown 25.5
- 17
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Although 28% of records lacked data on
smoking before pregnancy, the overall
results were comparable with those from
other sources. For example, in the 1995
National Health Interview Survey, nearly
23% of women reported smoking (31).
The prevalence was higher for women
aged 25 to 44 years (nearly 27%), women
with 9 to 11 years of education (about
34%), and women below the poverty level
(almost 30%) (31).

The year 2000 national health objectives
call for a reduction in smoking prevalence
to no more than 10% among pregnant

women (8).

[] Over one-third of women in the
1996 PNSS reported smoking
before pregnancy; 23% reported
smoking during pregnancy.

Alcohol Use

Prenatal exposure to alcohol is associated
with a wide range of infant outcomes,
from fetal alcohol syndrome (FAS) to
very subtle or no adverse effects. Women
who consume more than three ounces of
absolute alcohol per day near the time of
conception are at highest risk of delivering
an infant with FAS (32). Whether

lower levels of alcohol consumption and
different timing of alcohol use affect the
infant is not clear. The critical period

of increased risk is near conception

and during the first few weeks after
conception, when many women do not
know they are pregnant (33). Altered brain
development and growth retardation in the
tetus have occurred when heavy drinking
persists into the third trimester. Although
structural malformations associated with
drinking in early pregnancy are irreversible,
reduced drinking by midpregnancy can
modify some delays in growth and

development (34).

Only about 68% of records in the 1996
PNSS contained information about alcohol
use. As in other data sources (35, 36),
underreporting of alcohol use is evident

in the PNSS: 15% of women reported
drinking during the three months before
pregnancy, and 3% reported drinking
during pregnancy (all trimesters
combined). By contrast, in four states
participating in the Pregnancy Risk
Assessment Monitoring System in 1988
and 1989, 34% to 58% of women reported
drinking during the three months before
pregnancy, and 7% to 16% reported
drinking during the last three months

of pregnancy (35). Because the incomplete
information in the PNSS yielded rates of
alcohol use much lower than in other data
sources, the PNSS data on alcohol use are

unreliable and not presented.

Although a national estimate is not
available, alcohol consumption by pregnant

women is believed to be declining (37).

[ ] The year 2000 national health objectives call for an increase by at least 20% in the
proportion of pregnant women who abstain from alcohol.
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Birth Outcomes

High Birthweight

High birthweight (4,000 g) can increase
an infant’s risk for shoulder dystocia (38).
One study suggests that high-birthweight
infants are likely to be tall and heavy (39).
Several studies have associated high birth-
weight with subsequent obesity in children
and adults; however, none has controlled

for maternal prepregnancy weight (40-42).

In the 1996 PNSS, about 9% of infants

were high birthweight. The rate ranged
from 7% in Utah to about 12% in North
Dakota. The rate of high birthweight in
the PNSS has changed little since 1989.

[J The rate of high birthweight
was nearly 9% in the 1996 PNSS,
similar to the rate in 1989.

Low Birthweight

Low birthweight (<2,500 g or 5.5 Ibs) is
the single most important factor affecting
neonatal mortality and is a determinant
of postneonatal mortality (7). Infants
weighing 2,500 g or less are almost

40 times more likely to die during their
first four weeks of life than are infants of
normal birthweight. Low-birthweight
infants who survive are at increased

risk for health problems ranging from
neurodevelopmental handicaps to lower

respiratory tract conditions (43).

Although the infant mortality rate in

the United States declined from 26 per
1,000 live births in 1960 to 8 per 1,000

live births in 1994, the nation ranks behind
most industrialized countries on this health
indicator (44). Low birthweight is a major
determinant of infant mortality in the
United States (7). Finding effective ways
to prevent low birthweight is important to

further reducing infant mortality.

In the 1996 PNSS, just over 8% of infants
were low birthweight; just over 1% of these
infants were also very low birthweight
(<1,500 g). The low-birthweight rate
ranged from about 6% to 10% (Figure 16).

By comparison, more than 7% of all infants

Figure 16.

Incidence* of low birthweight,
by state, 1996 PNSS

Percentage

Utah
Vermont

ATCA [
lowa
Washington, D.C.

Arizona i F
Chickasaw Nation [~
Florida [
Georgia |
Hawaii |
Idaho
"Ninois
Indiana
Kansas
Massachusetts
Michigan
Minnesota
Missouri
Nebraska
North Carolina
North Dakota
West Virginia
Wisconsin
‘ALL STATES

*Per 100 live births. = Year 2000
"Data for this variable were missing from more than objective
20% of records.

Hnter Tribal Council of Arizona.

*Data not available for Montana.

‘Reduce low birthweight to an incidence of no more than

5% of all live births.
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born in the United States in 1996 were low
birthweight (7). The low-birthweight rate
in the PNSS has increased slightly since
1989, when it was just below 8%.

A year 2000 national health objective seeks
to reduce the incidence of low birthweight
to no more than 5% of all live births and
very low birthweight to no more than

1% (8). No state contributing to the

1996 PNSS met the objective for low
birthweight, but 14 met it for very low
birthweight: Arizona, Florida, Georgia,
Idaho, Inter Tribal Council of Arizona,
Iowa, Kansas, Michigan, Minnesota,
North Dakota, Utah, Vermont, West

Virginia, and Wisconsin.

[] Inthe 1996 PNSS, about 8% of
infants were low birthweight, and
just over 1% of these infants were
very low birthweight.

[] The year 2000 objectives call for a
reduction in low birthweight to no
more than 5% of births and very
low birthweight to no more than
1% of births.

[] The rate of low birthweight in the
PNSS has changed little since 1989
when it was nearly 8%.

Risk Factors Associated with
Low Birthweight

One way to reduce the incidence of low
birthweight is to identify women at risk
of bearing low-birthweight infants and
provide these women with preventive and
therapeutic services. Factors associated
with low birthweight include socio-
demographic characteristics such

as race or ethnicity, age, marital status,
and income, as well as nutritional and
behavioral factors such as weight gain,
smoking, and alcohol consumption (6).
The risks for low birthweight are widely
distributed throughout the population, and
a substantial number of low-birthweight
infants will continue to be born to women
not considered at high risk. These
circumstances highlight the need for
improved understanding of risk and
causation and should not minimize the
value of targeting interventions to women

at greatest risk (6).

Demographic factors. 'The year 2000

target for low birthweight was exceeded

in the 1996 PNSS, regardless of
demographic group (Figure 17). In

the United States, race or ethnicity is an
important predictor of low birthweight (6).
The proportion of low-birthweight infants
born to black women (about 10%)
exceeded that of women of other races

or ethnicities (5% to 6%). Thus, the risk

State Results



for low birthweight was nearly double for
black women than for women of other

racial or ethnic groups. Why rates are

Figure 17.

Incidence* of low birthweight,
by sociodemographic variables, 1996 PNSS

15—
higher for black women is unclear; g +
IS 1 — i
further research is needed to improve c 10__ I | _ _
understanding and prevention L S s o ; sy ———
efforts (6). ol L L bt L
| | . £525%% 238%% 3EE OB
The risk of having a low birthweight 2 ® g £ S§ 2 % S 5§ 5 £
. . T c <2 c < < p E
infant was high for women aged 19 years g &£ 2 £ 2 2
.. . g 3 Y A
or less, similarly high for women aged E &
30 to 39 years, and even higher for women Race or ethnicity Age Educational b
(years) level status
aged 40 to 49 years (Figure 17).
. . . . = Year 2000
Studies have shown an independent *Per 100 live births. oi?gcti\/é.
.. . . "Reduce low birthweight to an incidence of no more than
association between socioeconomic status, 5% of all live births.
education, and low birthweight (6). In the
1996 PNSS, the risk for low birthweight
was lowest for mothers having more than Nutritional and behavioral factors. Risk
a high school education (Figure 17). factors for delivering a low-birthweight
) infant include prepregnancy underweight
Unmarried women are also at a { eainine 1 P P' i o Y & 4
. : . . and gaining less weight than recommend-
consistently higher risk of delivering a 1 dg i & & 6 45). Tn the 1996
. C ed during pregnanc . In the
low-birthweight infant than are women &P ) 5 y'( T )
. . . PNSS, the risk of delivering a low-
who are married. This finding was true birthweioht inf I double £
: : irthweight infant was nearly double for
for unmarried women in the 1996 PNSS & ) 4
. both underweight women and women
(Figure 17). _ : . '
who did not gain adequate weight during
pregnancy, when compared with their
[ ] Women who were black, were counterparts (Figure 18).
aged 19 years or less or aged 30
years or more, had less than a
high school education, or were
unmarried in the 1996 PNSS
were at higher risk of delivering
a low-birthweight infant than
were their counterparts.
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Incidence* of low birthweight,

by maternal risk factors, 1996 PNSS
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Figure 19.
Incidence* of low birthweight, by prepregnancy
weight and smoking status, 1996 PNSS
Underweight Normal weight Overweight
—— Smoker m=== Nonsmoker - Year 2000
objectivet

*Per 100 live births.
"Reduce low birthweight to an incidence of no more than
5% of all live births.

Babies born to women who smoke during
pregnancy weigh, on average, 200 g less
than babies born to comparable women
who do not smoke (46). In the PNSS, the
incidence of low birthweight was increased
among infants born to women who
smoked during pregnancy (Figure 18).
Although the quality of data on alcohol
consumption during pregnancy was poor,
this behavior was also associated with low

birthweight (Figure 18).

Women who have multiple risk factors
are of greatest concern. For example, the
incidence of delivering a low-birthweight
infant was much higher for underweight
women who smoked (14%) than for
normal weight women who did not

smoke (6%) (Figure 19).

[ ] Inthe 1996 PNSS, underweight
women and women who gained
less weight than recommended
during pregnancy had nearly
double the risk of delivering a
low-birthweight infant.

[ ] Women who reported smoking or
drinking during pregnancy were
at increased risk of delivering a
low-birthweight infant.

[J] Women who have multiple
nutritional and behavioral risk
factors are at highest risk of
having a low-birthweight infant.
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Prematurity Figure 20.
Incidence* of low birthweight,

Nutritional problems of premature infants by gestational age, 1996 PNSS
include immature sucking and swallowing, +
digestion and absorption, necrotizing

enterocolitis, and small gastric capacity

(43). In the 1996 PNSS, close to 9%

of infants were born preterm (prior to

Percentage
w
o
]
1

10+
37 weeks gestation). These infants were T
10 times more likely to be low birthweight 0 42-44
than were infants born at term (Figure 20). Weeks gestation
. . . *Per 100 live births.

Preterm, low-birthweight infants are two
to three times more likely to die in the
first year of life than are full-term, low- Figure 21.

: o Incidence of infant prematurity,
birthweight infants (47). by state, 1996 PNSS

The rate of premature births for the
Chickasaw Nation was less than half that
for North Carolina and Washington, D.C.
(Figure 21).

Percentage
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1 Almost 9% of infants born to
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than were infants born at term. *Data for this variable were missing from more than 20% of records.
"Inter Tribal Council of Arizona.
*Data not available for Kansas and Michigan.
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Figure 22.

Percentage of infants ever breastfed,
by state, 1996 PNSS
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*Data for this variable were missing from more than

20% of records.

"Inter Tribal Council of Arizona.

*Data not available for Illinois.

SIncrease to at least 75% the porportion of mothers who breastfeed
their babies in the early postpartum period.

Vermont

*Washington, D.C.

*West Virginia |
Wisconsin
ALL STATES

= Year 2000
objective$

Infant-Feeding Practices

Breastfeeding

The nutritional, immunologic, hypo-
allergenic, economic, and psychological
advantages of breastfeeding are well
recognized. Breast milk is nutritionally
superior to any alternative milk supply;
provides immunity to many viral and
bacterial diseases; enhances infants’
immunologic defenses; prevents or reduces
risk for respiratory and diarrheal diseases;
promotes correct development of jaws,
teeth, and speech patterns; decreases
tendency toward childhood obesity; and

facilitates maternal-infant attachment (48).

About 47% of infants born to women

in the 1996 PNSS were ever breastfed.
The percentage varied greatly from state
to state: 32% to 34% in Iowa and West
Virginia and 70% to 74% in Hawaii,
Montana, and Utah (Figure 22). Mothers
who were black, white, or Asian or Pacific
Islander were less likely to breastfeed than
were Hispanic or American Indian
mothers. The incidence of breastfeeding
increased with age and educational level

(Figure 23).

The year 2000 national health objective for
breastfeeding is to increase to at least 75%

the proportion of mothers who breastfeed
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their babies in the early postpartum period Figure 23.

(8). This objective was not achieved in the Incidence of breastfeeding,

by sociod hic variables, 7996 PNSS
PNSS population in any state. y sociodemographic variables,

901
The prevalence of breastfeeding among so:t
mothers in the PNSS has changed little 0T

since 1989. This stability, however, T
represents a halt to the decline in breast-

teeding rates that occurred among low-

Percentage

income women in the middle to late 1980s
(49). Other data sources indicate that the
rate for all U.S. women has increased
somewhat—from 52% in 1989 to 60% in
1995 (50).

£33 558 288%% 233
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[ ] The percentage of mothers in the T 5 T I
PNSS who ever breastfed their E <
infants has changed little over the .
9 Race or ethnicity Age Educational
past seven years. (years) level
. == Year 2000
0 ncrease fo at least 0 the porportion of mothers who e{ir ek
[] Only 47% of infants born to T, least 75% the porporti hers wh objective
women in the 1996 PNSS were breastfeed their babies in the early postpartum period.

ever breastfed.

[J The year 2000 health objective
calls for an increase to at least
75% in the proportion of moth-
ers who breastfeed their babies in
the early postpartum period.
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Conclusions and

Recommendations

The 1996 PNSS data demonstrate that

progress has occurred in several areas of

maternal and child health among low-income

women and their infants. The year 2000
national health objective for the incidence of
very low birthweight (no more than 1%) has
nearly been achieved in the PNSS popula-
tion. The number of pregnant women
enrolled in the WIC program increased, as
did the proportion of women who enrolled
in the program during their first trimester
of pregnancy. Although breastfeeding rates
have not increased, they have not continued
to decline as they did among low-income

women in the middle to late 1980s.

National health objectives pertaining to
teenage pregnancy, prepregnancy over-
weight among women aged 20 years

or older, achievement of minimum
recommended weight gain during
pregnancy, anemia among black women
in the third trimester of pregnancy,
smoking cessation during pregnancy,
incidence of low birthweight, and
prevalence of breastfeeding were not
achieved in the PNSS population.
Anemia among women in the PNSS

also did not decline.

National and State Nutritional and Bebavioral

Risk Factor Reduction

The PNSS data indicate that national and
state public health programs are needed to
support the following nutritional and

behavioral interventions.

Nutritional Interventions

1. Provision of preconception nutrition
care, integrated into primary care, to
address prepregnancy nutritional risks
such as underweight, obesity, and

anemia.

2. Outreach activities promoting early
identification of pregnancy and early
entry into comprehensive prenatal

care, including WIC program services.

3. Encouragement of recommended
pregnancy weight gain, based
on prepregnancy weight status,
particularly for underweight women

and teenagers.

4. Promotion of adequate dietary iron

intake and iron supplementation

Pregnancy Nutrition Surveillance
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during pregnancy, and screening to iden-

tify women at risk for iron deficiency.

5. Establishment of breastfeeding as a
societal norm. Continued develop-
ment and implementation of effective

strategies to promote breastfeeding.

6. Implementation of innovative strategies

to reverse the rising trend of overweight

among women, including the prevention

of overweight before reproductive age
and the reduction of postpartum weight

retention among overweight women.

Behavioral Interventions

1. Continued efforts to improve the
effectiveness of teenage pregnancy

prevention initiatives.

2. Provision of smoking cessation

services for all pregnant women,

especially those who are underweight.

Encouragement of abstention from
alcoholic beverages during pregnancy.
Access to alcohol rehabilitation ser-

vices for all women who need them.

Nutrition Services and Research

Improvement of the nutrition-related
behaviors and outcomes for pregnant
women and infants will not be achieved
through clinical interventions alone. The
following service and research components

are needed.

1. Broad-based public health initiatives

comprising mass media campaigns,

environmental changes, service
delivery improvements, and social

support networks.

2. Intervention research to determine

which strategies are successful in
reducing risk and achieving the
nutritional and behavioral

interventions described above.

National and State Nutrition Moniz‘mng

The following actions will further enhance

the representativeness and integrity of the

PNSS.

1. Expansion of state, U.S. territory,
tribal government, and managed care

participation in the PNSS.

2. Provision of CDC technical assistance

to participating agencies to support

system initiation and maintenance as

well as resolve data quality problems.

3. Efforts by contributors to improve

their data quality so that complete
and accurate information is available
for program planning, evaluation

of interventions, and grant

development.
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