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The Pediatric Nutrition Surveillance System (PedNSS)
was developed by the Centers for Disease Control and
Prevention (CDC) in partnership with state, territorial, and
tribal health departments in 1973 to monitor the nutritional
health of low-income children <5 years of age in the
United States.  PedNSS is based on information that is
routinely collected in a variety of public health programs,
most notably the Special Supplemental Nutrition Program
for Women, Infants, and Children (WIC).  In 2003,
Georgia and 35 other states, 6 tribal governments, the
District of Columbia, and Puerto Rico participated in
PedNSS.1 Public health agencies use this information to
guide planning and policy development for programs
aimed at improving the health and nutrition of low-income
children.

The Division of Public Health, Georgia WIC Program, has
been a PedNSS participant since 1993. In Georgia, the

PedNSS is based on data for newborns, infants <1 year of
age, and children 1 to <5 years of age who are enrolled in the
state’s WIC program.  The Georgia PedNSS includes
information about  the race, ethnicity, birthweight, height,
weight, occurrence of anemia, and breastfeeding status of
WIC enrollees. The Georgia WIC Program submits program
data to CDC quarterly.  In turn, CDC collates the information,
culls duplicate reports, and provides the Division with an
annual statistical summary.

Since its beginning in 1974, the Georgia WIC Program has
addressed the nutritional needs of low-income pregnant
women, infants and children.  Today, WIC services are
available in all 159 of Georgia’s counties through 21 local
service agencies, over 250 clinics, and over 1,500 retail
grocers who sell WIC-approved products.  This report
summarizes data collected through 2003.

INTRODUCTION

Pediatric Nutrition Surveillance System, Georgia
2003 Update
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*These data exclude ~16,000 infants and children enrolled in WIC in 2003 for
whom data were not available.

Figure 1.The Race/Ethnic Distribution of Children <5 years old in 
the Georgia PedNSS, National PedNSS and General Georgia 

Population, 2003
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Figure 2.The Age Distribution of Children <5 years old in the 
Georgia PedNSS and General Georgia Population, 2003
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In 2003, the PedNSS obtained information for
254,716* infants and children <5 years of age
enrolled in the state’s WIC program, representing
nearly 40% of all children in this age range residing
in Georgia.

Race/ethnicity
Children enrolled in WIC were more likely to be
Black, non-Hispanic or Hispanic and less likely
to be White, non-Hispanic than children <5
years of age overall in Georgia (Figure 1).
Among the PedNSS population, 31% were
White, non-Hispanic, 45% were Black, non-
Hispanic, 20% were Hispanic, and 4% were
Asian/Pacific Islander or American Indian/
Alaskan Native.  The proportion of Hispanic
children in WIC increased from 4.5% in 1993 to
20.5% in 2003.  Among all Georgia children <5
years of age, the corresponding proportions
were 52%, 33%, 11%, and 5%, respectively.
For brevity, the term “White” will be used to
describe “White, non-Hispanic” children and
“Black to describe “Black, non-Hispanic”
children for the remainder of this report.

Age
The PedNSS population was younger than the
state’s <5 years-of-age population overall
(Figure 2).  Infants <1 year of age comprised
43% of the WIC population, children 1-2 years
of age 35%, and children 3-4 years of age 22%.
Corresponding proportions for children <5 years
of age statewide were 21%, 40%, and 39%,
respectively.

Profile of PedNSS Population
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Figure 3.The Prevalence of Low Birthweight*Among Georgia 
PedNSS, National PedNSS, and the State of Georgia Live Births, 

2003
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Figure 4.The Prevalence of Low Birthweight
By Race/Ethnicity

Georgia PedNSS and General Population of Live Births,
2003
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Birthweight

Low Birthweight

Background. Infants born with low birthweight
(LBW, <2,500 grams or 5.5 pounds) are at
increased risk of death during infancy, are
more likely to experience developmental
delays, and may be more prone to chronic
health conditions during adulthood when
compared to infants with normal birthweight
(2,500-3,999g).2,3,4,5,6.  Low birthweight may
reflect  premature delivery, intra-uterine under
nutrition, or a combination of both.  Despite
extensive research and intervention studies,
the causes of LBW and effective strategies for
preventing LBW remain elusive.  In recent
years, attention has focused on the role of
stress as a contributor to racial/ethnic
disparities in LBW.7,8 Maternal stress and lack
of social support may negatively affect the
health of the mothers and subsequently the
health and weight of infants.8

The Healthy People 2010 OBJECTIVE is to
reduce the prevalence of LWB to 5% or less
of all live births—a goal that has not yet been
achieved in Georgia.  For 2003, data on
birthweight were available for 97.8% of the
Georgia PedNSS population.  Among
newborns enrolled in WIC and among all
newborns in Georgia in 2003, the prevalence
of LWB was 10.0% and 9.0%, respectively
(Figure 3).

Among all newborns statewide in 2003, Black
newborns were almost twice as likely as
White newborns to be LWB (13.0% versus
7.2%), reflecting a long-standing nationwide
disparity in LBW.  Among newborns enrolled
in WIC, this gap was smaller (12.6% versus
9.2%), reflecting a higher prevalence of LWB
among White newborns enrolled in WIC
compared to White newborns overall.
Statewide, the prevalence of LBW among
Hispanic (8.9%) and Asian/Pacific Islander
(7.9%) newborns was closer to that of White
newborns (7.2%) than Black newborns
(13.0%).  The prevalence of LBW among
those enrolled in WIC compared to newborns
statewide varied by race/ethnicity:  LBW
prevalence was similar for Black newborns
enrolled in WIC and overall, higher for
Hispanic newborns enrolled in WIC than
overall, and lower for White and Asian/Pacific
Islander newborns enrolled in WIC than
overall (Figure 4).

Indicators of Nutritional S tatus
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Figure 5.The Prevalence of High Birthweight* Among Georgia PedNSS, 
National PedNSS and State of Georgia Live Births,

2003
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High Birthweight

Background. High birthweight is a birthweight
greater than 4,000 grams (8.8 pounds).
Compared to those with normal birthweight,
newborns with high birthweight are at increased
risk for injuries during delivery, death during
infancy, and birth defects.9 Among newborns
enrolled in WIC in 2003, the prevalence of high
birthweight was 6.4% compared with 7.7% for
the state overall and 7.6% for the National
PedNSS population (Figure 5).

The prevalence of high birthweight statewide
was highest among White newborns (9.8%),
followed by Hispanic (8.0%), Asian/Pacific
Islander (4.9%), and Black newborns (4.5%).
For Black and Hispanic infants, the prevalence of
high birthweight was similar for those enrolled in
WIC and all newborns in Georgia. For White
newborns, the prevalence was lower among
those enrolled in WIC compared to all, and for
Asian/Pacific Islander newborns the opposite
was observed (Figure 6).

Figure 6.The Prevalence of High Birthweight
By Race/Ethnicity

Georgia PedNSS and General Population Live Births,
2003
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Figure 7.Trends in the Prevalence 
of Low and High Birthweight

PedNSS Population 1993-2003
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Figure 8. Trends in the Prevalence 
of Low Birthweight by Race/Ethnicity

PedNSS Population 1993-2003
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Over the past 10 years, there has been
relatively little change in the prevalence of
either low or high birthweight among
newborns enrolled in WIC in Georgia (Figure
7).

Similarly, within race/ethnic groups the
prevalence of LBW and disparities in LBW
prevalence have been relatively stable during
this period, with the exception of an increase
in LBW among White newborns (from 7.6% in
1993 to 9.2% in 2003).  Year-to-year trends in
LBW among Asian/Pacific Islander infants
have fluctuated more than for other race/
ethnic groups, reflecting the smaller size of
this population (Figure 8).

Trends in Birthweight, Georgia PedNSS Population 1993-3003
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Figure 9. Trends in the Prevalence 
of High Birthweight by Race/Ethnicity

PedNSS Population 1993-2003
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Figure 10.The Prevalence of Short Stature*
PedNSS Population 2003
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*Based on  CDC 2000 growth chart percentiles for length-for-age children <2 years old and height-for-age children >=2 years old.

In contrast, the prevalence of high birthweight
among newborns enrolled in WIC has shown
varying trends among race/ethnic groups,
declining  from 1993 to 2003 among White and
Black newborns (from 10.3% to 8.0%% and from
4.9% to 4.3%, respectively), remaining relatively
stable among Hispanic newborns and increasing
among Asian/Pacific Islander newborns (from
3.3%% to 6.7%) (Figure 9).

Height-for-age

Short S tature

Background. Short stature may reflect short
parental height, a history of low birthweight,
inadequate food intake, or recurrent illness. 10 ,11

PedNSS uses the following definitions for short
and normal stature (height-for-age):
· Short stature is defined as length (children

<24 months of age) or height (children >24
months of age) <5th percentile of age-specific
length or height norms.

· Normal stature is defined as length or height
> 10th percentile of height-for-age norms.

For 2003, data on height-for-age was available
for 97% of the Georgia PedNSS population <24
months of age and 98% 2-4 years of age.

The Healthy People 2010 objectives calls for a
reduction in the prevalence of short statue to 5%
among children <5 years old—a target that has
not yet been achieved in Georgia or the nation.
Among the PedNSS populations in Georgia and
the nation, the prevalence of short stature in
2003 was 7.2% and 6.3%, respectively.
(Figure10).
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Figure 11.The Prevalence of Short Stature
By Race/Ethnicity

PedNSS Population 2003
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The prevalence of short stature was similar
among Black, White, and Asian/Pacific
Islander children enrolled in WIC (7.2-7.7%)
and lower among Hispanic children (5.7%)
(Figure11).
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Figure 13. Trends in the Prevalence 
of Short Stature by Race/Ethnicity
PedNSS Population 1993-2003
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From 1993 to 2003, the prevalence of short
stature among the Georgia PedNSS population
increased slightly (from 6.7 to 7.2%) (Figure 12),
mainly reflecting trends among Black and White
infants (Figure 13).

Figure 12.Trends in the Prevalence 
of Short Stature

PedNSS Population 1993-2003
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Figure 14. The Prevalence of Overweight*
PedNSS Population 2003
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*Based on CDC 2002 growth chart percentiles for weight-for-length-for children under 2 years of age and BMI-for-age for children  2 years and older.

Figure 15.The Prevalence of Overweight
By Race/Ethnicity

PedNSS Population 2003
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Weight-for-age

Overweight

Background. Being overweight is an indicator
of high-energy consumption relative to energy
expenditure.12 Of particular concern is the
increasing recognition that overweight
children may be at substantial risk for
developing Type II diabetes or heart disease
during adulthood.12 With increasing reliance
on fast foods and the lack of physical activity,
overweight and obesity have affected both
adults and children nationwide. Excessive
weight gain is caused by an interaction of risk
factors, including poverty, sedentary lifestyle,
genetics, and caloric intake.  Among Hispanic
infants and children of Hispanic ethnicity,
increasing consumption of fruit juices and
foods rich in carbohydrates may play a role in
overweight trends.13 Cultural perceptions and
norms may also play a role. For example,
many Hispanic parents believe that heavier
children are healthier and are unaware of the
child health risks associated being
overweight.14 Among Asian/Pacific Islander
children, adaptation to norms within the
popular culture may partly explain overweight
trends. 15

In PedNSS, overweight is defined as weight-
for-length above the 95th percentile for
children <2 years of age or BMI-for-age
above the 95th percentile for children >2 years
of age.

For 2003, data on weight-for-age were
available for 97% of the Georgia PedNSS
population <2 years of age and 98% of those
2-4 years of age. In 2003, the prevalence of
overweight was similar among the Georgia
PedNSS and National PedNSS populations,
13.3% and 13.5%, respectively (Figure 14).

The prevalence of overweight was similar
among Black (12.5%), White (11.6%), and
Asian/Pacific Islander (12.3%) children but
higher among Hispanic children (17.7%)
(Figure 15).
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Figure 16. Trends in the Prevalence 
of Overweight

PedNSS Population 1993-2003
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Figure 17. Trends in the Prevalence 
of Overweight by Race/Ethnicity
PedNSS Population 1993-2003
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From 1993-2003, the prevalence of being
overweight among the Georgia PedNSS
population increased 37%, from 9.7% to 13.3%
(Figure 16), reflecting roughly parallel increases
in all race/ethnic groups (Figure 17).

Trends in Overweight  Georgia PedNSS Population 1993-2003
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Figure 18.The Prevalence of Anemia*
Georgia PedNSS Population 2003
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*Based on CDC 1998 MMWR recommendations, altitude adjusted.  
Children 6-23 month: Hgb <10.9 g/dL anemia.
Children 24-59 months: Hgb <11.0 g/dL anemia.

Figure 19. The Prevalence of Anemia
By Age 
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Anemia

Background. Iron deficiency is probably the
most frequent nutritional deficiency in the
world and can result in iron deficiency
anemia when the production of hemoglobin
falls below normal levels.16,17  Iron deficiency
anemia among infants can lead to
developmental delays and behavioral
disturbances such as decreased motor
activity, impaired social interactions,  and
diminished attention to tasks.16,17 A variety of
factors can affect iron nutrition. Breastfed
infants absorb iron more efficiently than
formula-fed infants,18 and healthy full-term
breastfed infants can maintain satisfactory
hemoglobin levels without supplemental iron
in early infancy. However, infants exclusively
breastfeed after 6 months of age are at risk
of negative iron balance and may deplete
iron stores.19,20 Among children 3-4 years of
age, anemia may be due to decreased intake
of foods rich in iron (beef, fish, liver, oranges,
and peas) or consumption of foods that may
reduce iron absorption (teas, coffee,
carbonated beverages, white rice). Although
iron deficiency is the leading cause of
anemia in children, anemia can result from
many causes, and the detection of anemia
should prompt an assessment to identify the
cause.

In PedNSS, anemia is defined as a
hemoglobin level (Hb) below 10.9 g/dL for
children 6 months to <2 years old and  <11g/
dL for children 2 to 4 years old.  For 2003,
data on hemoglobin status were available for
60% of the Georgia PedNSS population.

The Healthy People 2010 objective calls for a
decrease in the prevalence of anemia to 5%
among children 1-2 years old and 1% among
children 3-4 years old—goals that both the
Georgia and national PedNSS populations
are far from achieving.  In 2003, the
prevalence of anemia was 13.4% and 13.1%,
respectively, among the Georgia and national
PedNSS populations (Figure 18).

Within the Georgia PedNSS population, the
prevalence of anemia was 14.8% among
children aged 6-11 months and 1-2 years and
10.3% among those 3-4 years of age.  For
the latter two age groups, these levels were
3- and 10- fold higher, respectively, than the
age-specific Healthy People 2010 0bjectives
(Figure 19).
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Figure 20. The Prevalence of Anemia
By Race/Ethnicity

Georgia PedNSS Population 2003
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The prevalence of anemia among Black children
(17.4%) was substantially higher than that
among children in other race/ethnic groups,
which ranged from 10.0 to 12%. (Figure 20).
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Figure 21. Trends in the Prevalence 
of Anemia

Georgia PedNSS Population 1993-2003
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Although the prevalence of anemia has
declined 33% from 1993 to 2003 within the
Georgia PedNSS population, from 20.1% to
13.4%, reductions in the prevalence have
slowed since 2000, and prevalence increased
slightly from 2002 to 2003 (Figure 21).  This
recent lack of progress is apparent among all
age groups (Figure 22) and race/ethnic
groups (Figure 23).

Figure 22 .Trends in the Prevalence 
of Anemia by Age
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Figure 23. Trends in the Prevalence 
of Anemia by Race/Ethnicity

Georgia PedNSS Population 1993-2003
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Figure 25.The Prevalence of Ever Breastfed
By Race/Ethnicity

Georgia PedNSS Population 2003
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Figure 24.The Prevalence of Ever Breastfed
Georgia PedNSS Population 2003
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*Infants born during the reporting period included in the analysis.

Breast feeding Practices

Background. Breastfeeding offers multiple
nutritional advantages, protects against
infections, fosters psychological bonds
between mothers and infants, and is less
expensive than formula feeding.
Breastfeeding acceptance varies among race/
ethnic groups in the United States.  In
Hispanic cultures, women are encouraged to
breastfeed their infants by peers and family
members alike and enjoy widespread social
support for breastfeeding.21 In contrast, many
Black women report both personal barriers
(pain during breastfeeding, a belief that
breastfeeding may adversely alter their
appearance) and social barriers (a lack of
professional and social support,
embarrassment about breastfeeding in
public) to breastfeeding.22 Black women who
were themselves breastfed and had family
support, particularly from their mothers are
however, more likely to sustain
breastfeeding.23

Ever Breast fed

WIC programs routinely collect information on
breastfeeding, including whether an infant
was ever breastfed and, if so, for how long.
For 2003, data regarding whether an infant
was ever breastfed were available for 98% of
infants enrolled in WIC, and among those
who were ever breastfed, data were available
on the duration of breastfeeding for 50%.

The Healthy People 2010 objective is to
increase the proportion of mothers who
breastfeed their babies in the early
postpartum period to at least 75%.  For 2003,
the proportions of infants ever breastfed in
the Georgia and national PedNSS
populations were 49.3% and 51.1%,
respectively, well below this target (Figure
24).

Three-fourths of Hispanic infants were ever
breastfed—meeting the Healthy People 2010
target.  In contrast, much lower proportions of
infants in other race/ethnic groups were ever
breastfed:  Black 39%, White 48%, and Asian/
Pacific Islander 50% (Figure 25).
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Figure 26. The Prevalence of Breastfed at least 6 Months
Georiga PedNSS Population 2003
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Breast fed at least 6 months
The Healthy People 2010 objective is to increase
to 50% the proportion of mothers who breastfeed
their babies for at least 6 months.  The
proportions of infants breastfed for at least 6
months in the Georgia and national PedNSS
populations in 2003 were 16% and 21%,
respectively, also well below this target (Figure
26).

Reflecting the pattern observed for any
breastfeeding, Hispanic infants (33%) were much
more likely than infants in other race/ethic groups
to have been breastfed for at least 6 months (12-
17%) (Figure 27).

Figure 27.The Prevalence of Breastfed at least 6 Months 
By Race/Ethnicity
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Figure 28. Trends in the Prevalence 
of Breastfeeding 

PedNSS Population 1996-2003
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While Georgia infants enrolled in WIC fall
below Healthy People 2010 breastfeeding
objectives, since 1996 breastfeeding has
increased steadily.  The proportion ever
breastfed increased from 40 to 49%, a 25%
increase, and the proportion breastfed for at
least 6 months increased from 4% to 21%,
nearly a 400% increase (Figure 28), trends
that were mirrored among all race/ethnic
groups (Figures 28-30).

Trends in Breast feeding Georgia PedNSS Population 2002-2003
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Figure 29.Trends in the Prevalence 
of Ever Breastfed by Race/Ethnicity

Georgia PedNSS Population 1996-2003
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Figure 30.Trends in the Prevalence 
of Infants Breastfed for at least 6 Months by Race/Ethnicity

PedNSS Population 1996-2003
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Highlight s

Highlights from the PedNSS in Georgia include the
following observations about the nutritional health of
newborns, infants and children <5 years of age enrolled
in the state’s WIC program:
· Low Birthweight. Georgia infants enrolled in WIC

have rates of LBW (10%) that remain well above the
Healthy People 2010 objective (5%) and that show
little progress in declining. This reflects relatively high
rates of LBW among Georgia newborns overall and
long-standing racial disparities in the frequency of
LBW nationwide.

· Overweight. Approximately 1 in 8 children enrolled in
WIC is overweight and the frequency of overweight
has increased by nearly 40% over the past decade.
Increases in the proportion overweight have occurred
among all race/ethnic groups.

· Breastfeeding. Although Georgia newborns fall below
Healthy People 2010 objectives for breastfeeding,
both the frequency and duration of breastfeeding
have increased substantially over the past 8 years
among all race/ethnic groups.  Hispanic mothers are
much more likely than other mothers to breastfeed.

· Anemia. Anemia has declined by a third over the past
decade, although progress has slowed in the past
several years.   Despite reductions, the prevalence of
anemia remains higher among Black compared to
other infants and children.

Discussion

Limit ations of the dat a

These data are useful for describing the nutritional health of
newborns, infants, and children enrolled in WIC.  The data
may reflect areas where the program has had more or less of
an impact on nutritional health. However, it would be
inappropriate to conclude from these data alone that positive
findings are attributable to successful program effects or that
lack of progress is due to program failures.  The findings may
reflect differences within the population of children enrolled in
WIC over time, differences between WIC enrollees and other
children, and differences among children in various race/
ethnic groups that are not taken into account by these data.
In addition, the PedNSS population in Georgia is limited to
infants and children enrolled in WIC.  Elsewhere, the
PedNSS population may include WIC enrollees as well as
infants or children enrolled in other programs, including the
Early and Periodic Screening, Diagnosis, and Treatment
Program, Title V Maternal and Child Health programs,
Headstart, and school health programs.  Thus, comparisons
between the PedNSS population in Georgia and the United
States overall may be affected by differences in the programs
represented.

Low Birthweight
Ov erw eightBreastfeeding

Anemia
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Child WIC Particip ants

To reduce the prevalence of overweight among children
enrolled in WIC, WIC providers should:

· Educate parents and caregivers about the
importance of proper food consumption and exercise
as strategies to prevent excess weight gain among
children.

· Support parents and caregivers by providing
nutritious recipes and information about appropriate
portion sizes.

· Provide parents and caregivers information about
physical activities and games that they can play with
their infants and children to reduce sedentary
lifestyles among children.

· Facilitate the development of culturally sensitive
programs and train health care professionals to
understand parental perceptions and the
environmental dynamics of overeating and obesity
among infants and children.

· Provide overweight and physical activity interventions
geared towards Asian/Pacific Islander and Hispanic
children in order to prevent the increasing prevalence
of overweight within these populations, which may be
related in part to adoption of US cultural norms.

All WIC Particip ants

In order to help reduce the high prevalence of anemia among
WIC participants, WIC providers should:

· Encourage the consumption of foods rich in iron
including, meats, fish, and poultry.

· Encourage consumption of vitamin C, which can be
obtained from oranges, to aid in iron absorption.

· Encourage consumption of fortified foods that are
rich in iron, including breakfast cereals.

· Encourage limiting the consumption of carbonated
drinks and teas, as well as limiting excessive milk
consumption, which can inhibit iron absorption.

· Increase efforts to encourage breastfeeding among
Black infants, among whom breastfeeding rates
were lowest and anemia prevalence was highest,
since breastfeeding aids iron absorption.

· Provide client centered nutritional counseling to
parents and or caregivers of infants and children
found to be anemic.

Prenat al WIC Particip ants

To help ameliorate the high prevalence of low birth weight,
WIC program managers should redouble efforts to provide
the following services for prenatal WIC participants:

· Assure that women are receiving early prenatal care
to aid in the treatment and diagnosis of pregnancy
related medical conditions that can result in a low
birthweight delivery, for example the development of
pre-eclampsia.

· Provide client centered counseling for pregnant
women regarding issues surrounding stress, which
may help women develop coping mechanisms to
ameliorate the potential negative consequences of
stress on infant birthweight.

· Improve nutritional counseling for women gaining
less than ideal weight during pregnancy.

· Provide nutritional counseling as part of pre-
conceptual health care for women intending to
become pregnant.

Post-Partum WIC Particip ants

To increase breastfeeding rates especially among WIC
infants, the Georgia WIC program managers should:

· Continue the promotion of breastfeeding through
peer counselors who provide mothers support and
encouragement.

· Encourage fathers and other family members/
caregivers to actively support breastfeeding mothers.

· Train healthcare professionals on the basics of
lactation, breastfeeding counseling and lactation
management.

· Support the development of breastfeeding friendly
environments both in the workplace and in public
settings.

Infant WIC Particip ants

To reduce  the prevalence of short stature among WIC
infants/children, WIC staff should:

· Provide client centered nutritional counseling to
parents and or caregivers of infants and children
who are short stature.

Recommendations
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Figure 32. Prevalence of Short Stature
Among Georgia PedNSS 2003 Participants 

by local WIC Agency
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Figure 31.Prevalence of Infant Birthweight
Among Georgia PedNSS 2003 Participants 

by local WIC Agency
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Figure 33. Prevalence of Overweight
Among Georgia PedNSS 2003 Participants 

by local WIC Agency
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Figure 34. Prevalence of Anemia
Among Georgia PedNSS 2003 Participants 

by local WIC Agency
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Figure 36. Prevalence of Breastfeeding at least 6 m onths
Among Georgia PedNSS 2003 Participants 

by local WIC Agency
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Figure 35. Prevalence of Ever Breastfed
Among Georgia PedNSS 2003 Participants 

by local WIC Agency
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