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Executive Summary

This report summarizes the Michigan Special Supplemental Nutrition Program for Women, Infants and Children

(WIC) which provides nutritional support and counseling to a large proportion of Michigan’s most vulnerable resi-

dents. Michigan WIC program data from years 2003 to 2007 are included in the both the Pregnancy Nutritional

Surveillance System and the Pediatric Nutritional Surveillance System and were used to compile this report. Pedi-

atric data from 2007 was merged with maternal data from 2003-2007, creating a database of information that

was used to analyze key maternal and pediatric health indicators. This report summarizes year 2007 data and
highlights trends from 2003 through 2007.

There were 237,120 children under the age of five years participating in WIC during 2007; of these, 57.97%
were under the age of 2 years old.

There has been a notable increase in the proportion of Hispanic children in the program (from 6.44% in 1995
t0 13.9% in 2007).

The prevalence of obesity among children ages 2-5 years has increased by 7% since 2003 and was highest
among Hispanic and Native American/Alaska Native children.

From 2003 to 2007, Michigan’s crude birth rate declined by 4.6% (MDCH, 2009), while maternal WIC enroll-
ment increased by 10.9%.

Enroliment of women during their 1sttrimester increased slightly (1.9%) from 2003 to 2007.

Results from statistical analysis found early WIC enrollment to be a protective factor for less than ideal mater-
nal weight gain, low infant birthweight and pediatric short stature.

Although measured at WIC enroliment and not an effect of WIC, the prevalence of high maternal prenatal BMI
and anemia among women who enrolled during their 31 trimester increased from 2003 to 2007.

Both maternal smoking and drinking during pregnancy decreased among WIC enrollees.

The overall incidence of low birthweight among infants was 7.5% in 2007, which exceeded the Healthy People
2010 objective (5%). Low birthweight disproportionately affects Black, non-Hispanic infants (10.7%) com-
pared to White, non-Hispanic infants (6.3%).

The prevalence of breastfeeding to 6 months increased by 1.8% overall and by 13.2% among Black, non-
Hispanic women.
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Figure 1: Geographic area of local WIC agencies,
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Introduction

Maternal health during the prenatal and pregnancy peri-
ods impact the health of the developing fetus (Collins,
Lehnherr, Posner, & Toomey, 2009); (Barker, Winter,
Osmond, Margetts, & Simmonds, 1989). Fetal develop-
ment has implications across the lifespan and has been
linked to the prevention and control of chronic diseases.
For example, researchers found a positive correlation
between intrauterine growth retardation and cardiovas-
cular disease in adulthood (Barker, et al 1989). Al-
though subsequent studies have been equivocal, im-
proving maternal health during pregnancy is endorsed
as a way to improve birth outcomes and reduce infant
morbidity and mortality. Maternal behaviors have also
been associated with negative birth outcomes. For ex-
ample, smoking during pregnancy has been linked to
low birth weight (Ananth & Platt, 2004), which in turn
has been associated with altered glucose tolerance and
high blood pressure in children, in addition to increased
risk of cardiovascular disease in adulthood (Barker,
2004). Preterm and low birthweight births, along with
infant mortality and neurodevelopment problems, re-
main significant public health problems. The costs of
low birthweight and preterm births disproportionately
affect those of lower socio-economic status and minor-
ity populations (Institute of Medicine, 2006). Histori-
cally, racial disparities have been evident in birth out-
comes. Using low birthweight as an example, the per-
centage of low birthweight infants born in Michigan and
nationally has been consistently higher for Black, non-
Hispanics (Michigan Department of Community Health
(MDCH) Vital records & Health Data Development Sec-

tion, 2009). At the same time, poor maternal nutritional

status and low socioeconomic status have been associ-
ated with adverse birth outcomes.

About WIC

In recognizing that poor nutritional status is preventable,
Congress created the Supplemental Nutrition Program
for Women Infants and Children (WIC) in 1972. Adminis-
tered by the United States Department of Agriculture
(USDA), the goal of WIC is to “safeguard the health of
low-income women, infants and children up to age 5
who are at nutritional risk” (USDA,2009). This is accom-
plished by providing federal grants to the States for sup-
plemental foods, health care referrals and professional
nutrition education targeting low-income women, infants

and children. In Michigan, the WIC administration is

The goal of WIC is to
“safeguard the health of
low-income women, in-
fants and children up to
age 5 who are at nutri-
tional risk” —USDA

housed within the Bureau

of Family, Maternal, and

Child Health in the Michi-

gan Department of Com-

munity Health (MDCH).

Program outreach and

data collection are pre-

formed by the existing
forty-nine WIC agencies.

Eligibility criteria that must be met to participate in WIC

are to be:

e apregnant or post partum woman, infant, or child
under the age of five;

e aresident of Michigan;

e ator below 185% of the Poverty Income Guideline
or participate in another state-administered pro-
gram that utilizes the same income guidelines;

e classified by a health professional as “nutritionally

at risk”

10
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In fiscal year 2007, there were on average 8,285,249
WIC participants in the United States and 232,206 in
Michigan (USDA, 2009). Local WIC agencies are distrib-
uted throughout Michigan in response to the need for
services (Figure 1, pg. 9). Maps display the prevalence
of selected indicators by local WIC agency. Agency juris-
diction may encompass a single city, county, multiple
counties or target a particular ethnic group; boundaries
may also overlap. In some instances, agencies were
‘nested’ within a larger agency; wherever possible,
agency jurisdiction was mapped to reflect the geo-
graphical boundary. Health Delivery Inc agency serves
multiple counties and is not shown geographically.
Agencies where the number of observation is five or
fewer were omitted from the map.

PNSS and PedNSS

The Pregnancy Nutrition Surveillance System (PNSS)
and the Pediatric Nutrition Surveillance System
(PedNSS) are public health surveillance systems that
describe the nutritional status of low-income pregnant,
post partum or nursing women, infants and children
enrolled in federally funded maternal and child health
and nutrition programs. In Michigan PNSS and PedNSS,
data is collected solely from women, infants and chil-
dren that are currently enrolled in WIC. Self-reported
demographic, behavioral, and health information is col-
lected at the local WIC agency and verified by a nurse,
registered dietitian, nutritionist, or other health profes-
sional. Anthropomorphic measurements (height,
weight, and birthweight), clinical nutritional indicators
status (i.e. hematology measurements), and breastfeed-
ing practices are also collected. Data is aggregated at
the state level and submitted to the Centers for Disease

Control and Prevention (CDC) for analysis.

Linkage Methods

A SAS database was created for each year of data:
2000-2007 for PedNSS and 2003-2007 for PNSS.
Records with duplicate WIC child IDs were removed
from each year’s database and the data was merged
based on the child ID. Several different merged data-
sets were created and used depending on the outcome
to be studied.

e PedNSS 2007/PNSS 2007—created using only
2007 data and was used primarily to analyze infant
factors unique to the PedNSS such as breastfeed-
ing duration by maternal factors only available in
PNSS.

e PedNSS 2007/PNSS 2003-2007—sorted and
linked by both maternal ID and child ID. This pro-
vided a dataset that allowed analysis of all children
enrolled in WIC during 2007 by maternal and infant
characteristics at the time of their mother’s enroll-
ment. Any analysis of child outcomes (i.e. BMI,
stature) by maternal and infant factors used this

dataset.

e PedNSS 2003-2007/PNSS 2003-2007—Because
the size of this dataset precludes its use as a
whole, only selected variables were chosen for the
merge, thus limiting the analyses that could be

completed at this time.

When interpreting WIC data, it is important to remember
that WIC’s mission is to serve women, infants and chil-
dren who are among the most vulnerable populations
and therefore a higher prevalence of adverse outcomes

may be expected.

11
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There are several limitation to PNSS and PedNSS data
including: lack of recall by the participant, loss to follow-
up due to changes in participants’ eligibility or transfer-
ring out of the State. These limitation could skew the
results of analysis if those that are lost to follow-up sig-
nificantly differ from those who remain in the program.
Lastly, missing data is inevitable in any data collection

process.

Demographic Characteristics

During 2007, Michigan’s 48 Local WIC agencies en-
rolled 64,960 pregnant and postpartum women and
237,120 infants and children up to the age of 5 years.
From 2003 to 2007, the number of WIC enrollees in-
creased (Figure 2). Considering that in 2007 125,172
live births were recorded among Michigan residents

(MDCH, 2009), the ratio of live born infants born to

mothers enrolled in WIC to the number of live births was

nearly 1:2 (46.2%), which was a 9% increase from

2003). A healthy out-of-state migrant effect due to
Michigan’s weakening economy, as well as a decline
in the birthrate (4.6%), may contribute to the increase

in the rate of WIC enroliment relative to the birthrate.

Of the children enrolled in WIC, over half (57.9%)
were under the age of two years, with the distribution
nearly even with regards
to gender (50.4% males

& 49.6% females). The

distribution of WIC par- I DO B8 AL
o Michigan’s crude birth
ticipants by local agency rate declined by 4.6%

is outlined in Table 1.
The Detroit City Health

(MDCH, 2009), while
maternal WIC enrollment

H 0,
Department served the increased by 10.9%

largest proportion of

Michigan WIC clients

(14.6%), while the Keweenaw Bay Indian Community
enrolled the fewest (0.1%). In addition, the University
of Michigan Pediatric Neurology Unit was the only

agency to enroll only infants and children.

Figure 2 Trend in live births, WIC enrollment and WIC enrollment relative to numbers of live births, Michigan Vital Records &

PNSS 2003-07
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Table 1 Distribution of women, infants and children enrolled in Michigan’s WIC program during 2007 by local agency, Mi
PedNSS 2007 & MI PNSS 2007 12

Agency N % Agency N %
Barry-Eaton DHD 3,585 1.2% Kent County HD 24,195 8.0%
Bay County HD 3561 1.2% Keweenaw Bay Indian Community 332 0.1%
Benzie-Leelanau DHD 971 0.3% Lapeer County HD 2,277 0.8%
Berrien County HD 5,072 1.7% Livingston County HD 2,043 0.7%
Branch-Hillsdale-St. Joe DHD 6,625 2.2% Luce-Mackinac-Alger-Schoolcraft 1,237 0.4%
Calhoun County HD 5,876 1.9% Macomb County HD 12,132 4.0%
Central Ml District HD 6,380 2.1% Marquette County HD 1,855 0.6%
Chippewa County HD 1,363 0.5% Mid-MI Community Action Agency 2,072 0.7%
Community Action Agency 2,768 0.9% Mid-Michigan DHD 5,060 1.7%
Detroit City Health Department 44,122 14.6% Monroe County HD 3,247 1.1%
Detroit Urban League 10,323  3.4% Muskegon County HD 8,263 2.7%
Dickinson-lron DHD 1,309 0.4% Northwest MI Comm Health Agency 3,813 1.3%
District Health Dept. #10 10,732  3.6% Oakland County HD 18,493 6.1%
District Health Dept. #2 2,094 0.7% Public Health Delta & Menominee 1,924 0.6%
District Health Dept. #4 2,453 0.8% Saginaw County Dept. of Pub Hith 5,831 1.9%
Genesee County HD 15,050  5.0% Sanilac County HD 1,447 0.5%
Grand Traverse County HD 2,793 0.9% Shiawassee County HD 2,570 0.9%
Health Delivery, Inc 3,213 1.1% St. Clair County 4,923 1.6%
Huron County HD 1,163  0.4% Tuscola County HD 1,991 0.7%
Ingham County HD 8,190 2.7% U of M Ped Neuro Unil * 17 0.0%
InterCare Comm Health Network 17,375  5.8% Washtenaw County HD 6,172 2.0%
lonia County HD 2,117  0.7% Wayne County HD 19,108 6.3%
Jackson County HD 5,810 1.9% Western Upper Penin DHD 2,029 0.7%

Kalamazoo County HD 4,380 1.5%
Kalamazoo Family Health Center 3,646 1.2% Total 302002

MI PedNSS & PNSS 2007

1 Recording period is January 1st through December 31st 2 Excludes Records with unknown data and errors * University of Michigan Pediat-
ric Neurology Unit agency enrolls infants and children.
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Figure 3 Race/Ethnicity of women participating in WIC, Ml PNSS 2007 12
Race and Ethnicity 70%

0/ _|
Race and ethnicity are self-identified by 60% ““\‘7 2 —A
WIC enrollees. The distribution of 50% -
race/ethnicity among women in 2007 is 40% 1
as follows: White, non-Hispanic 30% N— A N A A
(56.8%), Black, non-Hispanic (28.2% ), 20%
Hispanic (11.2%), Multiracial, non- 0% - 0 o ——0"——0———0
Hispanic (2.0%), Asian/Pacific Islander 0% o—-=0 ®
2003 2004 2005 2006 2007
o . .
(1.5%) and American Indian/Alaska —a—White 598% | 502% | 554% | 564% | 568%
Native (032%) (Figure 3) The propor- === Black 28.% 28.6% 27.3% 28.% 28.2%
_ _ _ _ —8— Hispanic 0.% 0.0% 13% 15% 12%
tion of Hispanic women enrolled in WIC Am. Indian/ Alaska 05% 05% 05% 04% 03%
) Native
o)
increased 11% from 2003 through Asian/Pacific Islander 15% 16% 17% 7% 15%
2007, while the proportion of American |—@=—Multi-racial or Other* * * 14% 19% 2.0%

H 0
Indian women decreased by 36.8%. Figure 4 Trend in race/ethnicity in the WIC population younger than five years

of age, 2003-2007 MI PedNSS 1-2

70% -
In 2007, more than half (52.8%) of the
60%

children under 5 years of age were White,

non-Hispanic. The proportion of Hispanic 50% | ‘_\/_A
children increased from 11.1% in 2003
to 13.9% in 2007 (a 25.2% increase) 40% -

(Figure 4). Multiracial, non-Hispanic was

30% -
added as a category in 2005, with 12.8% A§ﬁ\£\/ﬁ—ﬂ

of the children identified as such in the 20% 1
first year, then dropping to 4.7% in 2006 o | = - K./'—_'
and increasing to 4.9% in 2007. This % X
iti i 0%
additional category may explain some of ° 2003 2004 2005 2006 2007
the shift seen in the race distribution —a—\\hite 57.7% 57.7% 49.% 53.% 52.8%
—t—Black 29.% 286% 24.7% 265% 265%
from 2004 to 2005. —=— Hispanic P 15% 14% BI% BI%
American Indian/Alaska 0.7% 0.7% 0.5% 04% 0.3%
Native
Asian/Pacific Islander 14% 15% 15% 16% 15%
X Multi-racial * * B.0% 4.7% 4.9%

1Recording period is January 1st through December 31st 2Excludes records with unknown data and errors frequency missing
*In 2005 Other race category was used in PNSS, Multiracial was added in 2006 and Other was cropped.
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Although the racial/ethnic distribution varies by agency,

White, non-Hispanic women, infants and children enrollees

tend to form the majority of participants in most agencies.

Distribution of race and ethnicity for selected urban and

rural local agencies is shown in Table 2. The Detroit Depart-

ment of Health & Wellness Promotion agency has the high-

est proportion of Black, non- Hispanic participants (74.5%).

The Detroit Urban League (87.5 % non-White) and Health

Delivery System Inc (88.5% non-White) also serve a pre-

dominately non-White population, while InterCare Commu-

nity Health Network enrolled the highest proportion of His-

panics (34.6%) during 2007. In contrast, many of Michi-

gan’s rural agencies see a higher proportion of White, non-

Hispanic participants.

More about WIC

o The first WIC clinic in Michi-
gan and the upper Midwest
opened in 1974 at the
Delta-Menominee District
Health Department agency

e By 1975 there were four
local agencies; today there
are 49

e InFY 2007, Michigan
ranked 8th with more than
WIC 240,000 participants

e  WIC supports local commu-
nities with more $170 mil-
lion in food purchases
yearly (FY 2010)

Table 2 Race and Ethnicity distribution of WIC participants for selected urban and rural agencies, Ml PNSS &PedNSS 2007

AGENCY

Detroit Dept. Health & Wellness Promotion
WayneCounty HD

Kent County HD

Genessee County HD

Oakland County HD

Michigan

AGENCY

InterCare (Sparta+Puliman)

District Health Department #10
Branch-Hillside-St.Joseph DHD

Central Michigan DHD

Northwest Ml Community Health Agency

DNS = Data not sufficient n<5

162,077 53.7%

Urban WIC Agency by Race/Ethnicity

White, non- Black, non-

Hispanic Hispanic Hispanic
N % N % N %
3528 8.0% 32869 74.5% 6606 15.0%
8636 40.6% 3930 18.5% 6985 32.8%
13197 69.1% 3557 18.6% 943 4.9%
7871 52.3% 6475 43.0% 356 2.4%

7586 48.5% 4738 30.3% 2414 15.4%

81,040 26.8% 40,341 13.4%

Rural WIC Agency by Race/Ethnicity

White, non- Black, non- . .

. . . . Hispanic
Hispanic Hispanic
N % N % N %
9815 56.5% 574 3.3% 6014 34.6%
7160 79.8% 109 1.2% 1216 13.6%
5314 80.2% 131 2.0% 1026 15.5%
5939 93.1% 45 0.7% 129 2.0%
3485 91.4% 17 0.4% 69 1.8%

. cer American
Asian/ Pacific Indian/ Alaska Multiracial, non-
Islander Native Hispanic
N % N % N %
603 1.4% 30 0.1% 486 1.1%
495 2.3% 37 0.2% 1352 6.3%
436 2.3% 42 0.2% 790  4.1%
47 0.3% 14 0.1% 287 1.9%
294 1.9% 22 0.1% 599 3.8%
4,634 1.5% 997 0.3% 12990 4.3%
American
Asian/ Pacific Indian/ Alaska Multiracial, non-
Islander Native Hispanic
N % N % N %
214 1.2% 14 0.1% 744  4.3%
16 0.2% 17 0.2% 452  5.0%
31 0.5% DNS DNS 119 1.8%
23 0.4% 11 0.2% 233 3.7%
14 0.4% 47 1.2% 181 4.7%
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Maternal Age

The majority of women (60.4%) enrolled in 2007 were
20-29 years of age, 20.6% were 15-19 years old,
17.5% were 30-39 years old, 1.2% were over the age
of 39 years and 0.43% were under the age of 15
years old (Figure 5). Of Michigan’s live births by age
group, 87.5% of live births to teens between 10-19
years were to those enrolled in WIC. Nearly half
(48.5%) of 20-29 year olds who gave birth to a live
infant were enrolled WIC. The prevalence decreased
to 21.2% among 30-39 year olds and 18.5% to
women over the age of 39 years (MDCH 2010). The
prevalence decreased with age, which may show the

impact of education or other available resources.

Maternal Education

Figure 6 Years of education attained by women enrolled in
WIC, MI 2007 PNSS

16+ years
4.4%

Less than HS,

S I
ome college 10.8%

17.3%

24.9%

HS Diploma or GED,
42.6%

Some HS,

Figure 5 Distribution by maternal age, MI PNSS, 2007 12

<15 years
15-19 years 0.4%

20.6%

> 39 years
1.2%

20-29 years

30-39 years 60.4%

17.5%

Many WIC participants (64.3%) earned at least a
high school diploma or GED (Figure 6). More than
one fifth (21.7%) have at least some college educa-
tion and approximately one in ten had less than nine
years of education at the time of their enroliment in
WIC. From 2003 to 2007, the proportion of women
who had at least some college education increased
by 7%, while those with less than a high school di-

ploma decreased by 7%.

1 Recording period is January 1stthrough December 31st 2 Excludes records with unknown data and errors; frequency missing age = 12 frequency

missing education =110
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Maternal Health and Behavior
Indicators

Prenatal Care Enroliment

The benefits of prenatal care for at-risk women on birth
outcomes have been scientifically recognized since the
early 1900’s (Alexander & Korenbrot, 1995). Inadequate
prenatal care has been associated with increased risk of
low birthweight, premature births, neonatal mortality,
infant mortality and maternal mortality (Chen, Wen, Yang,
& Walker, 2007;Taylor, Alexander, & Hepworth, 2005;
Vintzileos, Ananth, Smulian, Scorza, & Knuppel, 2002). In
a previous study, women who smoked cigarettes or who
had inadequate maternal weight gain and received medi-
cal, nutritional and educational interventions had fewer
premature births than women who did not receive prena-
tal care or enter prenatal care during their 31 trimester
(Alexander & Korenbrot, 1995).

Figure 7 Trend of prevalence of prenatal care by trimester of
entry among women enrolled in WIC*, Ml PNSS, 2003-200712

100% -
90% -|
80% -|

00 | X W ——X
60% -
50% |
40% -
30% -
20% -
0% | O O O— '8
0% 20A03 2(;04 20;)5 2(;06 20A07
== 15t trimester 74.3% 74% 74.8% 74.6% 752%
=(O==2nd trimester 13.9% 13.8% 13.6% 13.6% 1B.4%
g 3rd trimester 14% 14% 14% 13% 12%
no PNC 10.4% 10.7% 0.2% 10.5% 10.2%

"Recording period is January 1% through December 31

2Excludes records with unknown data and errors frequency missing: 38,851
* No PNC= No prenatal care at time of WIC enroliment

Prenatal care, as recorded in PNSS, refers to a prena-
tal visit to a doctor or a certified nurse midwife that is
either self-reported or from the medical record. At the
time of their initial WIC visit , most (75.2%) women re-
ported they entered prenatal care during their 1sttri-
mester of pregnancy, which is a 1.2% increase from
2003 (Figure 7), compared to 79.4% nationally
(Reinold, Dalenius, Smith, Brindley, & Grummer-
Strawn, 2009).

These results are not adjusted for timing into the WIC
program and reflect self-reported prenatal care enroll-
ment at the time they enroll in WIC program. Thus,
women who enter WIC prior to receiving prenatal care
will be misclassified as having received no prenatal

care.

Among women enrolled in Michigan WIC, those that
were White, non-Hispanic or 30-39 years of age were
most likely to enter prenatal care during their 1st tri-
mester (Figure 8). Teens, especially those younger
than 15 years of age, were much less likely to enroll
early (47.9%) and were more likely to not enroll in pre-
natal care at all (15.1%) when compared to women
over 15 years of age. Although approximately two-
thirds of Hispanic women were enrolled in WIC during
their 1sttrimester, nearly one in five received no prena-
tal care. Additionally, Black, non-Hispanics (20.8%)
were more likely to receive prenatal care during their
2nd trimester and Asian/Pacific Islanders (2.1%) in

their 3rd trimester.
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As seen in Table 3 and Figure 9, prevalence of early en-
rollment in prenatal care varied by agency. The Huron
County Health Department reported the highest propor-
tion of 1st trimester prenatal care enrollment (91.7%),
followed by the District Health Department #2 (90.5%). In
contrast, the Shiawassee County Health Department re-
ported the lowest prevalence of 1st trimester prenatal

care enrollment (38.1%).

Table 3 Prevalence of 1st trimester prenatal care enrollment
among women enrolled in WIC by local agency, Ml PNSS
2007 12

Highest prevalence of 1st trimester PNC
Agency %

Huron County HD 91.7

District Health Dept. #2 90.5

District Health Dept. #4 89.3

Mid-MI Community Action Agency 88.2
Community Action Agency 86.1]

Lowest Prevalence of 1st trmester PNC
Agency %

Chippewa County HD 66.7
Grand Traverse County HD 66.6
St. Clair County 66.0

Lapeer County HD 60.1
Shiawassee County HD 38.1

MI PNSS 2007

1Recording period is January 1stthrough December 31st

2Excludes records with unknown data and errors frequency missing:
8009

Figure 8. Prevalence of trimester of prenatal care enroliment by race/ethnicity or age among women enrolled in WIC*, Ml PNSS

2007 *2

90%

80% -

70%

60%
50%
40% |

30% -

Healthy

(4t trimes-
ter)

20% -

10%

0% -1

|

White,non- | Black,non- American |Asian/Pacific

<15years 15-19years | 20-29years | 30-39years >39years Hispanic Hispanic Hispanic Indian |dander Multiracial
0 1st trimester 47.9% 68.5% 76.8% 78.3% 72.4% 79.3% 70.6% 66.2% 74.1% 74.7% 73.6%
B 2ndtrimester 33.6% 18.0% 12.2% 1.4% 16.3% 9.5% 20.8% 13.4% 9.8% 15.9% 13.9%
@ 3rdtrimester 3.4% 1.8% 1.1% 1.1% 1.7% 0.9% 1.9% 1.3% 0.0% 2.1% 0.9%
O NoPNC 16.1% M.7% 10.0% 9.2% 10.6% 10.3% 6.8% 19.1% 14.0% 7.3% M.7%

1Recording period is January 1st through December 31st

2Excludes records with unknown data and errors; frequency missing for race/ethnicity = 8010 & for age= 8020
* No PNC= No prenatal care at time of WIC enrollment
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Figure 9 Prevalence of 1st trimester entry into prenatal care
by local agency, MI PNSS 2007
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WIC Enrollment

Studies have shown that WIC enrollment is protective
for preterm births, (Bitler & Currie, 2005a; Bitler &
Currie, 2005b) low birthweight (Kowaleski-Jones &
Duncan, 2002; Lazariu-Bauer, Stratton, et al, 2004)
and fetal death, especially in high risk women (EI-
Bastawissi, Peters, et al, 2007). Furthermore, longer
WIC enrollment is associated with reduced risk of low
birthweight (Bitler & Currie, 2005b; Lazariu-Bauer et
al., 2004) and lower rates of uterine growth retarda-
tion (Joyce, Racine, & Yunzal-Butler, 2008). In 2007,
approximately 67% of Michigan women were enrolled
in WIC in either their 1st or 2nd trimester (Figure 10),
compared to 66.4% nationally (Reinold et al., 2009).
Slightly fewer than one-third enrolled during their 1st
trimester (Figure 10) (a 1.9% increase from 2003).

Pregnancy trimester of WIC enroliment by women’s
age and race/ethnicity are depicted in Figure 11.

Teens younger than 15 years

Michigan’s WIC program
established goals for se-
lected health indicators.
One objective is to increase
the proportion of 1sttrimes-
ter WIC enrollment to 40%
by 2008. Twenty-two local
agencies met or exceeded
this goal in 2007; Luce-

Mackinac-Alger-Schoolcraft

MIlicHGIAN WIC FIVE

YEAR PLAN

Increase 1st trimester entry
into WIC to 40% in 2008

22 Local Agencies exceeded
this goal

Luce-Mackinac-Alger-
Schoolcraft District Health
Department had the highest
prevalence of 1st trimester

WIC enrollment (60.1%)
(Table 3).

40.3% of American Indian/
Alaska Native women &
39.3% of Hispanic women
entered WIC during their 1st
trimester (Figure 11).

District Health Department
had the highest prevalence
of 1st trimester WIC enroll-
ment (60.1%), while Gene-
see County Health Depart-
ment had the lowest
(21.3%) (Table 4 and Figure
12).

Figure 10 Trend of trimester of WIC enrollment prevalence among women enrolled in WIC, M

of age were less likely to enter PNSS 2003-2007 12
WIC in their 1sttrimester, but
the majority (90.2 %) enrolled

100% -
90% +
80% -
70%
60% -

prior to giving birth. Preva-
lence of 1st trimester enroll-

50% -
40%

ment was highest among

2008 Michigan
WIC Program
Goal : 40%
(1st trimester)

’

American Indian/Alaska Na-

—— 4
. 30% | o ——— 1
tive women (40.3%). In con- .
20% I o — — A
trast, less than one quarter of 0%
; ; 0%
Black, non-Hispanic women ’ 2003 2004 2005 2006 2007
(21.1%) enrolled during their == 1st trimester 317% 313% 32.7% 33.7% 32.3%
. —@—2nd trimester 33.6% 34.3% 33.8% 33.9% 34.7%
1sttrimester. ——3rd trimester 9.2% 0.3% B5% BA4% B6%
postpartum 15.6% 15.1% 15.1% #%.0% “.4%

1Recording period is January 1st through December 31st
2Excludes records with unknown data and errors = 12,127

20




MI PNSS & PedNSS Report 2003-2007

Table 4 Prevalence of 1st trimester WIC enrollment
among women enrolled in WIC by local agency, Ml
PNSS 2007 12

Highest prevalence of 1st trimester Entry

Agency %
Luce-Mackinac-Alger-Schoolcraft DHD 60.7
Huron County HD 51.4
Chippewa County HD 49.4
Dickenson-Iron DHD 48.3
Shiawassee County HD 48.0

Lowest Prevalence of 1st trmester Entry

Agency %
Detroit Urban League 23.8
Oakland County HD 23.5]
Ingham County HD 22.9
Detroit DHWP 22.1
Genesee County HD 21.3

MI PNSS 2007

1Recording period is January 1stthrough December 31st

2Excludes records with unknown data and errors; frequency
missing = 2379

Figure 11 Prevalence of trimester of WIC enroliment by maternal age or race/ethnicity among women enrolled in WIC, Ml PNSS
2007 12

2029 | 30-39 White,non| 218 || American | ASiENVPa Multiracial
<®Byears | 6-19 years ars ars >39 years Hispanic non- Hispanic Indian cific ,non-
ye ye P Hispanic Islander | Hispanic
W st Trimester 24.4% 33.8% 32.2% 30.9% 30.7% 36.5% 21% 39.3% 40.3% 25.3% 37.8%
2nd Trimester |  42.9% 38.2% 33.9% 33.6% 313% 33.2% 37.3% 36.1% 35.3% 33.0% 33.5%
W 3rd Trimester | 22.9% 8.2% 8.9% B.1% B8.5% 7.6% 22.% #%.8% 7.9% 23.0% 6.0%
O Postpartum 9.8% 9.9% 6.0% 74% 0.6% 7% 9.5% 9.8% 6.5% 8.8% 2.7%

1Recording period is January 1st through December 31st
2Excludes records with unknown data and errors; frequency missing for race/ethnicity = 2379 & for age = 2389
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Figure 12 Prevalence of 1sttrimester enrollment in WIC by
local agency, MI PNSS 2007
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Maternal Pre-Pregnancy Body Mass
Index

Pre-pregnancy Body Mass Index (BMI) is a weight for
height measurement taken before a woman becomes
pregnant. Using the 1990 Institute of Medicine’s guide-
lines, women are classified as underweight, normal
weight, overweight or obese (Table 5) (Institute of Medi-
cine, 1990). Pre-pregnancy BMI of 25-30 or greater
than 30 is associated with adverse pregnancy and birth
outcomes such as gestational diabetes, proteinuric
preeclampsia, induction of labor, delivery by emergency
c-section, high infant birthweight and intrauterine death
(Sebire et al., 2001). Furthermore, maternal obesity in
the 1st trimester more than doubles the risk of obesity
at ages 2-4 years among low income children (Whitaker,
2004).

Figure 13 Trend of maternal pre-pregnancy BMI prevalence
among women enrolled in WIC, MI PNSS 2003-2007 124

00%
90% -|
80% -|
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60% 4
50% -

L 4
*
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—O—LowBMI 19% 1P 0% P 08%
—o—Normal BMI 435% 438% 432% 428% 29%
—¥—HighBMI %3% %% %2% %4% %3%
VeryHighBMI | 303% 31 316% 317% 320%

1Recording period is January 1st through December 31st
2Excludes records with unknown data and errors = 24,964 4 Based on
1990 IOM report, "Nutrition During Pregnancy":

Table 5 Weight classification based on
pre-pregnancy BMI (IOM 1990)

Pre-pregnancy

weight
Underweight <19.8
Normal weight 19.8-26.0
Overweight >26.0-29.0
Obese >29.0

In contrast, underweight women are at higher risk of
delivering a pre-term infant (Siega-Riz, Adair, & Hobel,
1996). Results from a recent study suggest that the risk
is dose-responsive, meaning those women with the low-
est BMI are at the highest risk of delivering a pre-term
infant, although some of this risk can be reduced by
adequate maternal gestational weight gain (Salihu et al.,
20009).

In PNSS, pre-pregnancy BMl is calculated based on the
woman’s height (measured) and pre-pregnancy weight
estimate at her prenatal visit (self-report or actual value
recorded in the clinic early in the 1st trimester). Nearly
one-third of the women enrolled in Michigan’s WIC pro-
gram during 2007 were classified as obese, while the
prevalence of obesity increased by 5.6% from 30.3% in
2003 to 32% in 2007 (Figure 13). Fewer than half
(42.9%) were normal weight prior to pregnancy and ap-
proximately one in ten (10.8%) women enrolled in Michi-
gan WIC were classified as underweight in 2007 (a 10%

decrease from 2003).

23



MI PNSS & PedNSS Report 2003-2007

Prenatal BMI prevalence differed by race/ethnicity
and by age group (Figure 14). Nearly one-fourth of
Michigan WIC Asian/Pacific Islander women were classified as un-

Spotlight derweight (23.1%). Young women were more apt to

be underweight; 17.6% of those under the age of 15

The prevalence of under-
weight pre-pregnancy BMI
among women enrolled in

the Michigan WIC pro- Women 30-39 years of age had the highest preva-

gram decreased by 10%

from 2003 to 2007

and 16.1% of 15-19 year olds were underweight.

lence of obesity and overweight. Additionally, the
highest prevalence of obesity was found among
Black, non-Hispanic (36.3%) and American Indian
(36.2%) women, while the lowest prevalence of obe-
sity was among Asian /Pacific Islander women
(9.8%).

Figure 14 Prevalence of maternal pre-pregnancy BMI by race/ethnicity or age among women enrolled in WIC, MI PNSS 2007 124

. Asin/ Pa |M uIiracia
15-19 ) . |American .

< B years > 39 years Hispanic . cific I non-
years . . . . Indian . .

Hispanic | Hispanic Islander | Hispanic
W Underweight 7.6% 6.1% 10.4% 57% 5.8% 19% 94% 6.8% 2.6% 23.% 9.7%
Normal weight | 59.4% 52.5% 419% 35.0% 34.0% 44 % 39.1% 45.1% 40.2% 54.8% 44 4%
W Overweight 9.0% 2.1% %.3% 16.8% 20.2% 1B.2% %.2% 18.2% N1% 12.4% WB.7%
O Obese B 1% 19.3% 33.4% 42.5% 40.0% 30.8% 36.3% 30.0% 36.2% 9.8% 313%

1Recording period is January 1stthrough December 31st
2Excludes records with unknown data and errors; frequency missing for age = 4791, for race/ethnicity =4781

4Based on 1990 IOM report, "Nutrition During Pregnancy”

24



MI PNSS & PedNSS Report 2003-2007

Maternal Weight Gain

Maternal weight gain, or the amount of weight gained
from conception to delivery, is considered an important
determinant of fetal development and birth outcomes.
In 1990, the Institute of Medicine (IOM) recommended
ideal maternal weight gain for optimal infant health
based on the pre-pregnancy BMI (Table 6) (I0M,
1990). Women with low pre-pregnancy BMI and lower
than ideal weight gain are more apt to have a low birth-
weight infant; if weight gain is less than ideal during
the 2nd and 3rd trimester, infants have smaller than

average birthweight and increased risk of fetal growth
Figure 15 Trend of pregnancy weight gain prevalence among
women enrolled in WIC, Ml PNSS 2007 12,5
70% ~
60%

50%

40%

30%

20%

0% -

0%

Table 6 Maternal weight gain categories based on the 1990
IOM recommendations

Total weight gain (Ib)

Less than
Ideal
Underweight <198 <28 2840 >40
Normal weight 19.826.0 <25 2530 >35
Overweight >26.029.0 <15 1525 >25
Obese >29.0 At least 15

2003 2004 2005 2006 2007

—O—Below 30.% 29.3% 29% | 29.3% 30.4%
Recommended

—a—Recommended | 26.5% 271.0% 27.5% 27.% 26.9%

—nm— Above 434% | 438% | 434% | 437% | 427%
Recommended

1 Recording Period January 1st through December 31st

2Excluded records with unknown data or errors; frequency missing=
72,099

5Based on 1990 IOM report “Nutrition during pregnancy”: under-
weight pregnancy (ideal weight gain is 28 to 40 Ibs), normal weight
pregnancy (ideal weight gain is 25 to 35 Ibs, overweight pregnancy
(ideal weight gain 15 to 25 Ibs) and obese pregnancy (ideal weight
gain 15 to 25 Ibs).

restriction. Greater than normal gestational weight gain
has been associated with macrosomia (infant weighing
more than 4,000 grams) (Frederick et al., 2008) and
can lead to an increased risk of caesarean delivery
(Siggelkow, Boehm, Skala, Grosslercher, Schmidt, &
Koelbl, 2008b). Furthermore, analysis from recent stud-
ies suggest an association between high maternal
weight gain and high weight of offspring during child-
hood and adolescence (Kleiser, Schaffrath Rosario,
Mensink, Prinz-Langenohl, & Kurth, 2009; Li, Goran,
Kaur, Nollen, & Ahluwalia, 2007; Oken, Taveras, Klein-
man, Rich-Edwards, & Gillman, 2007). Additionally, an
increased risk of obesity and elevated blood pressure
among offspring was found (Oken, Kleinman, Belfort,
Hammitt, & Gillman, 2009). It is important to consider
pre-pregnancy BMI when discussing maternal weight as
some women classified as overweight or obese tend to

gain less during pregnancy.

From 2003 to 2007, the prevalence of gestational
weight gain among women enrolled in Michigan WIC has
changed very little (Figure 15). Slightly more than one-
quarter of women gained the recommended weight dur-

ing their pregnancy, a 1.5% increase from 2003.
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Asian/Pacific Islander women (40.1%) and women mended amount of weight, as did 30% of obese
over the age of 39 years (41.4%) gained less than the women (Figure 18, pg 28).

recommended amount of gestational weight compared

to other age and racial/ethnic groups (Figure 16). Luce-Mackinac-Alger-Schoolcraft District Health

American Indian/Alaska Native women (51.5%) and Department reported the highest (57.4%) preva-
teens 15-19 years (45.1%) had the highest prevalence lence of inadequate weight gain (Figure 17).

of weight gain above the IOM recommendations. Fewer than 20% of enrollees at the Kalamazoo

County Health Department gained less than rec-
The prevalence of gestational weight gain varied by ommended amount, which was the lowest in the
pre-pregnancy BMI. More than one-third (37.5%) of state.

underweight women gained less than the recom-

Figure 16 Prevalence of pregnancy weight gain by race/ethnicity and by age among women enrolled in WIC, Ml PNSS 2007 1-2.5

White, | Black, __|Asian/Pa Multiraci

. .| America e
ars rs ars ars non- non- | Hispanic nIndian cific al, Non-
e yea e ye Hispanic | Hispanic Islander | Hispanic
mBelowRecommended | 285% | 300% | 296% | 33.0% | 414% 2717% | 327% | 364% | 254% | 40.% 28.9%
Recommended 285% | 249% | 272% | 287% | 266% 274% 25% | 288% 23.% | 358% | 258%
OAbove Recommended | 430% | 45% | 432% | 383% | 320% 449% | 422% | 348% 515% 241 | 453%

' Recording Period January 1% through December 31°
2Excluded records with unknown data or errors; frequency missing= 15403 for age & 15394 for race/ethnicity

®Based on 1990 IOM report “Nutrition during pregnancy”: underweight pregnancy (ideal weight gain is 28 to 40 Ibs), normal weight preg-
nancy (ideal weight gain is 25 to 35 Ibs, overweight pregnancy (ideal weight gain 15 to 25 Ibs) and obese pregnancy (ideal weight gain 15
to 25 Ibs).
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Figure 17 Prevalence of less than ideal pregnancy weight
gain by local agency, Ml PNSS 2007
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Focus ON MATERNAL GESTATIONAL WEIGHT GAIN AND MATERNAL PRE-PREGNANCY BMI

Using a statistical analysis method called logistic regres-
sion, the risk of a woman gaining either less than or
more than the recommended amount during pregnancy
can be determined, while taking into account her pre-
pregnancy BMI, race/ethnicity and other factors. Analy-
sis of characteristics which significantly affect the odds
that a women will gain less than or more than the recom-
mended amounts during her pregnancy are shown in
Tables 6 (pg 26) and 7. Black, non-Hispanic, Hispanic,
Asian/Pacific Islander and women who were classified as
underweight prior to pregnancy were at higher risk of
gaining less than the recommended amount of weight.
WIC enrollment during the first two trimesters was found
to be a protective factor by decreasing her risk of low
weight gain by 13.9%.

Table 7 Adjusted odds ratios for less than recommended
maternal gestational weight gain

Effect OR 95% ClI

Black, non-Hispanic 1.274 1.219 1.331

Hispanic 1.542 145 1.639

Asian/Pacific Islander 1.582 1362 1.838

Age >29 114 1.082 1.202

BMI Underweight 1.333] 1.251 1.42

BMI overweight 0522 0489 0.557

BMI Obese 0.897[ 0.857 0.939

Previous Pregnancy 1.207 1.151 1.266

WIC enroll. 1st or 2nd 0861 0.827 0.898
trimester

After adjusting for pre-pregnancy BMI, the association
between American Indian/Alaskan Natives and greater
than recommended weight gain was not significant
(Table 8). Although women under the age of 20 were
found to have a higher risk of greater than recommended
weight gain, the adjusted odds showed an increased risk
by 12.5%. Pre-pregnancy BMI classified as overweight or
obese was found to significantly increase a women'’s risk
of greater than normal weight gain. The probability that
an overweight or obese woman would gain more than the
recommended amount was 69% and 58%, respectively.
WIC enrollment during the first two trimesters was signifi-
cantly associated but had minimal effect on the out-
come.

Figure 18 Prevalence of maternal gestational weight gain by
pre-pregnancy BMI| 1.25

100% -
80%
60% A
40% -
20% A
0% 1 :
g?ger:tw Mormal Ov;:twel Ohese
H Less than Ideal 375% | 318% | 201% ([ 30.0%
W [deal 36.8% | 28.7% | 221% | 23.7%
O Greater than Ideal | 256% | 39.5% | 57.8% | 46.3%

" Recording Period January 1% through December 31t

2 Excluded records with unknown data or errors; frequency missing=
15,562

®Based on 1990 IOM report “Nutrition during pregnancy”: under-
weight pregnancy (ideal weight gain is 28 to 40 Ibs), normal weight
pregnancy (ideal weight gain is 25 to 35 Ibs, overweight pregnancy
(ideal weight gain 15 to 25 Ibs) and obese pregnancy (ideal weight
gain 15 to 25 Ibs).

Table 8 Adjusted odds ratio for greater than recommended
maternal gestational weight gain

Effect OR 95% CI

Hispanic 0.620] 0.584 0.659

Asian/ Pacific Islander 0.463 0.389 0.549

Black, Non-Hispanic 0.860 0.824 0.896

Age < 20 years 1.125 1.072 1.179

Age > 29 years 0.828 0.786 0.871

BMI Obese 1.389 1330 1.450

BMI Underweight 0503 0470 0.539

BMI Overweight 2221 2.101 2.348

Previous pregnancy 0.739 0.705 0.774

WIC enroll 1st or 2nd 1.144 1.100 1.190
trimester|
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Maternal Anemia

Anemia, defined by decreased hemoglobin (<110g/L) or
low red blood cell numbers, is associated with low birth-
weight and duration of gestation, as well as perinatal
and neonatal mortality (Rasmussen, 2001). Due to
increased iron needs during pregnancy, pregnant
women are at an increased risk of iron-deficiency ane-
mia. During the 1stand 2nd trimesters, the hematocrit
(the percentage of red blood cells within the blood) and
hemoglobin levels drop due to blood volume expansion
and if women do not take iron supplement, the values
will remain low during the 3 trimester. Studies have

shown that the highest prevalence of anemia occurs in

Figure 19 Trend of maternal anemia prevalence among
women enrolled in WIC, Ml PNSS, 2003-2007 12,6

50% 1
40% -
30% -

20% -

0% -
0%
2003 2004 2005 2006 2007
—O— 3rd trimester 302% | 06% | 314% | 306% | 33.0%
anemia
—4—Postpartum 356% | B3% | 350% | 345% | 360%
anemia
—aA—Prenatal Anemia | B.3% B5% 1B.8% B.5% B5%
(all trimesters)
Anemia (pre & 8.3% B.5% B4% | B3I% 176%
post partum)

1Recording period is January 1stthrough December 31st
2Excludes records with unknown data and errors; frequency miss-
ing:2007 =12,032

6Based on 1990 MMWR, “Recommendations to prevent and control
Iron deficiency in the United States;” adjusted for altitude and smok-
ing

the 3rd trimester; because of this, a Healthy People
2010 objective was to reduce the prevalence of 3rd tri-
mester anemia to 20% (USHHS, 2000). If women take
supplemental iron, the hematocrit and hemoglobin will
gradually rise during the 3rd trimester (MMWR, 1998).
At the same time, maternal iron levels are associated
with infant anemia at 3 months of age, continuing to 6
months of age (Preziosi et al., 1997). Low hemoglobin
at 6 months of age was found to be a predictor of child-

hood anemia (Lozoff, Jimenez, & Smith, 2006).

A woman’s hemoglobin level or hematocrit is measured
when she enrolls in WIC (at least 4-6 weeks after deliv-
ery if she enrolls post partum). The values are adjusted
for clinic altitude and maternal smoking. Trimester and
age specific cut-offs are used to determine if she is ane-
mic. Because these measurements are taken at enroll-
ment, they reflect the health status of women at the
time of their enroliment and not the effect of WIC.
These measurements do not determine the cause of the
anemia, thus women with sickle cell disease or other
non-modifiable causes of anemia are included in this
data.

Amongst Michigan WIC enrollees, the prevalence of ane-
mia during the 3 trimester was 33%, a 9.1% increase
from 2003 (Figure 19). The overall prevalence of mater-
nal anemia among enrollees during 2007 was 17.8%, a
0.5% decrease from 2003. The prevalence of anemia in
2007 was highest among women who had enrolled at
their post partum visit (36%) and lower for women who
had enrolled prior to giving birth (13.5%).
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Figure 20 Prevalence of anemia by trimester by race/ethnicity or age among women enrolled in WIC, Ml PNSS 2007 12.6
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S0% 1 trimester)
40%
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B st trimester 4% 76% 6.7% 9.3% 74%

5% | B9% | 65% | DNS 67% | 2%

2ndtrimester | 6.0% B.5% 8% 3% H.
W 3rdtrimester | 38.8% 37.0% 318% 32.% 336%
OPostpartum | 46.7% M3% 35.% 334% 34.2%

7.3% 21%% 0.0% 2% %.5% N4%
254% 464% 33.7% 24.2% 328% 358%
310% 47.8% 40.5% 37.% 292% 308%

1Recording period is January 1st through December 31st

2Excludes records with unknown data and errors; frequency missing for age= 12307 and for race/ethnicity 12 308

6Based on 1990 MMWR, “Recommendations to prevent and control Iron deficiency in the United States;” adjusted for altitude and smoking

DNS=Data not sufficient

The prevalence of anemia during the 3rd trimester ex-
ceeds the Healthy People 2010 objective of 20% for all
racial/ethnic groups and age groups (Figure 20).
Among women who enrolled during their 3rd trimester
in 2007, nearly half of all Black, non-Hispanic women
(47.8%) were anemic (highest among race/ethnic cate-
gories). In contrast, fewer than one-quarter of Ameri-
can Indian/Alaska Native women that enrolled during
their 3rdtrimester were anemic (24.2%). Among the age
groups, the prevalence of anemia during the 3rd trimes-
ter ranged from 31.8% among women ages 20-29

years to 38.8% for women less than 15 years.

The prevalence of anemia among women who enrolled
during their 31 trimester varied by agency (Figure 21).
Public Health, Delta & Menominee had the lowest
prevalence of 31 trimester anemia (9.4%) and Benzie
Leelanau Health Department reported the highest
prevalence (52.2%). Both these health departments
serve predominantly rural, White, non-Hispanic popula-
tions (96% and 77%).
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Figure 21: Prevalence of 3rd trimester anemia by local agency,
MI PNSS 2007

Prevalence %

|:] Data Not Sufficient
I o1-224
B 225326

- 327-397 Health Delivery Inc*
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*Serves multiple Counties
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Maternal Smoking

Smoking during pregnancy has been associated with
an increased risk for low birthweight, spontaneous
abortion, sudden infant death syndrome, still birth and
long term negative effects on the infant (Cnattingius,
2004; U.S. Department of Health and Human Services,
2004). The nicotine in cigarettes may constrict the
umbilical blood vessels, reducing the blood supply and
oxygen to the developing baby (U.S. HHS, 2004).
Smoking during pregnancy was found to account for
5% of infant deaths, primarily due to small-for-
gestational age (Salihu, Aliyu, Pierre-Louis, & Alexan-
der, 2003). The proportion of infant deaths due to
maternal smoking was three times higher among
American Indian infants than the national average
(Salihu et al., 2003).

Figure 22 Trend of maternal smoking prevalence (before and during
pregnancy among women enrolled in WIC, MI PNSS 2007 12

50% -
40% 1 ._'\.*
30%
20% | 0_0\050\0
0%
0%
2003 2004 2005 2006 2007
—8— 3 months before | 396% | 395% | 38.% | 37.3% | 365%
—O—I|ast 3months 23.% | 230% | 216% | 209% | B.6%

'Recording period is January 1% through December 31°

2Excludes records with unknown data and errors frequency missing: smoking
3 months prior =21,774, smoking last 3 months of pregnancy =76836

The Healthy People 2010 objective is to reduce the
prevalence of smoking during pregnancy to 1%

(USHHS, 2000). To this end, the Michigan WIC pro-
gram encourages abstaining from smoking and pro-
vides women information and referrals for smoking

cessation services.

HEALTHY PEOPLE 2010

In PNSS, cigarette OBJECTIVE

smoking is self-
Increase the rate of Abstinence

of smoking during pregnancy to
99% (USHHS, 2000)

reported and may be
underreported and

subject to recall The overall prevalence of smok-

ing during the last trimester of
pregnancy is 19.6% among
women enrolled in Michigan’s
WIC program.

bias. If a woman
reported smoking an
average of one or

more cigarettes per |/ Varied by agency

day, she was classi- . .
e Varied by race/ethnicity

fied as a smoker.
Slightly more than one-third of

smokers ceased tobacco use
and remained non-users: an
11% increase from 2003 to
2007.

The prevalence of
smoking 3 months
prior to pregnancy
among women en-
rolled in the Michigan WIC program declined by 8%
from 2003 to 2007 (Figure 22). Nearly one in every
five women (19.6 %) smoked during the last 3 months
of pregnancy; a 15% decrease from 2003. Of the
36.5% of women that reported smoking during the 3
months prior to their pregnancy, 38.6% were not smok-
ing at the time of prenatal visit, while 34.1% quit and
remained non-smokers. Nearly one quarter of women
(24 %) who enrolled in WIC reported that they were
smoking at their first prenatal visit and 22.1% were

smoking at their postpartum visit.
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Among racial/ethnic groups, Asian/Pacific Islander
women reported the lowest prevalence of smoking
during their 3rd trimester (3.1%), while American In-
dian/Alaska Native (32.0%) women reported the high-
est prevalence (Figure 23). There was little variation in

the prevalence of 3d trimester smoking by age group.

The prevalence of maternal smoking did vary by
agency (Figure 24). The Keweenaw Bay Indian Com-
munity agency reported the highest prevalence of
smoking during the 3 months prior to pregnancy
(66.2%), the lowest prevalence of quitting smoking
(19.1%) and the highest prevalence of smoking during
the last trimester (45.9%). Women enrolled through
the Detroit Urban league and Detroit Department of
Health & Wellness Promotion had a lower prevalence

of smoking 3 months prior to pregnancy and during the

3rd trimester (8.3% and 7.4% respectively) than women
enrolled in other local agencies. Differences in mater-
nal smoking prevalence among the agencies are likely
due to differences in racial/ethnic distribution of the
agencies as smoking rates differ by race/ethnicity
(Figure 23). The distribution of race/ethnicity of the
Keweenaw Indian Community agency is predominately
Multiracial, non-Hispanic (52.8%) & American In-
dian/Alaska Native (30.6%); both groups with a high
prevalence of maternal smoking (Figure 23). In con-
trast 77.5% of women enrolled through the Detroit De-
partment of Health & Wellness Promotion agency were
Black, non Hispanic and only 0.8% were American In-

dian/Alaska Native.

Figure 23 Prevalence of smoking (3 months prior to pregnancy and during the last 3 months of pregnancy) among women en-

rolled in WIC by age and race/ethnicity Ml PNSS, 200712
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O Last 3mo of pregnancy 3.% 17.6% 20.9% 17.6% 16.9%

48.0% 22.0% 2.9% 58.1% 7.7% 46.6%
27.3% 0.2% 44% 32.0% 3.% 264%

1Recording period is January 1st through December 31st

2Excludes records with unknown data and errors frequency missing: smoking 3 months prior & age =7754 & race/ethnicity =7744, smoking last 3

months of pregnancy & age = 16241 & race/ethnicity =16,233
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Figure 24 Prevalence of smoking during the last trimester
by local agency, MI PNSS 2007
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Maternal Drinking

According to the CDC, there is no known safe amount of
alcohol to drink during pregnancy. It is recommended
that women should not drink alcohol if they are preg-
nant, planning to become pregnant or are sexually ac-
tive and not using birth control (CDC, 2009). Alcohol
rapidly enters the fetal circulation through the umbilical
cord to the developing fetus; it also enters maternal
milk. Drinking more than 6 ounces of alcohol per day
while pregnant was found to be associated with a 20%
risk of the infant having fetal alcohol syndrome
(Benson, Pernell 1994). Alcohol consumption during
pregnancy can cause miscarriage, stillbirth, and a vari-
ety of lifelong disorders known as Fetal Alcohol Spec-
trum Disorders (FASD) (CDC, 2009). FASD is character-

ized by a variety of clinical signs and behaviors such as

Figure 25 Trend of maternal drinking prevalence (before and
during pregnancy) among women enrolled in WIC, Ml PNSS
2003-2007 12

20% -
5% ® ° — o o

1% -

5% -
%10 0 o) o) o)
2003 | D04 | 2005 | 2006 | 2007
—e—3monthsbefore | B6% | B4% | B5% | BFh | B5%
—O—last 3months 05% | 04% | 04% | 04% | 04%

1Recording period is January 1st through December 31st

2Excludes records with unknown data and errors frequency missing:
drinking 3 months prior = 75,135 drinking last 3 months of pregnancy
81,125 (~26% missing)

abnormal facial features, learning disabilities, low body
weight, speech & language delays, hyperactive behav-

ior and difficulty paying attention, among others. Care

of those with Fetal Alcohol Syndrome (excluding FASD)

has been estimate to cost the United States $4.0 bil-

lion annually (Lupton, Burd, & Harwood, 2004).

During WIC enrollment, women are asked on average
how many drinks per week they consumed 3 months
prior to pregnancy and during the last 3 months of
pregnancy. A drink is defined as one glass of wine,
wine cooler, can or bottle of beer, a shot of liquor or
mixed drink. Because the data is self-reported, it is sub-
ject to underreporting and recall bias. In addition, 35%
of the data for drinking during the last 3 months of

pregnancy was missing in 2007.

In 2007, 13.3% of women enrolled in WIC reported
drinking prior to pregnancy, while 0.3% reported drink-
ing during their final trimester of pregnancy (Figure 25).
These rates have remained fairly stable from 2003
through 2007. The prevalence of drinking prior to preg-
nancy is lowest among teens less than 15 years of age
(2.2%) and those 15-17 years of age (6.1%) when com-
pared to women ages 20-29 (17.9%). American In-
dian/Alaska Native women had the highest reported
prevalence of alcohol consumption prior to pregnancy
(31.4%); Asian/Pacific Islander women had the lowest
(4.6%).
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Pediatric Health Indicators

Infant Birthweight-Low

Low birthweight, defined as birthweight less than 2,500
grams, is an important medical risk for neonatal and
post-neonatal mortality. Low birthweight infants who
survive are at increased risk for a variety of health prob-
lems including neurodevelopmental disabilities and res-
piratory disorders. In addition, low birthweight infants
may gain excessive weight, which has been associated
with development of obesity, hypertension, insulin resis-
tance and risk for later cardiovascular disease (Casey,
2008;Euser et al., 2005; Barker, 2004; Hales & Ozanne,

Figure 26 Trends in low birthweight incidence by race among infants
enrolled in WIC 2003-2007 MI PNSS 2003-2007 13.7

20% -
8% -
©% -
1% -
2%
0% | A/A\A’/—A-\A
8% -
6% - o—0— o—0o
4% A
2% A
0%

2003 2004 2005 2006 2007
—@— Total 7.3% 7.7% 74% 77% 7.5%
—O— White, non- 6.1% 6.4% 6.1% 6.4% 6.3%
Hispanic
——Black non- 10.5% 14% 10.8% 1.3% 10.7%
Hispanic
Hispanic 4.9% 4.7% 5.3% 5.2% 5.%

1Recording period is January 1stthrough December 31st

2Excludes records with unknown data and errors frequency missing
=66,418

3 Analyses based on one record per child.

“Low birthweight (Ibw) < 2,500 grams regardless of gestational age

2003; Regan, Cutfield, Jefferies, Robinson, & Hofman,
2006; Law et al., 2002; Barker et al., 1989). Healthy

People 2010 established a target incidence of 5% for
low birthweight (U.S.H.H.S., 2000), a goal yet to be at-
tained in the Michigan or National PNSS population.

Birthweight is re-
ported in both PNSS
and PedNSS; PNSS

reports infant demo-

HEALTHY PEOPLE 2010

OBJECTIVE

Reduce the incidence of low
birthweight to 5% (US HHS,

graphics for infants
2000)

born to mothers en-
rolled in WIC, while
PedNSS includes

infants enrolled in

Incidence among babies born to:
Hispanic mothers (5.1%)
e  Mothers who enrolled in

WIC during their 1st trimes-
WIC whose mother

ter (5.0%)
th
may or may not have o  Women 20-29 years old
enrolled in WIC. For (6.8%)

this section, we re-
port PNSS data only.

e  Mothers who didn’t smoke
during the 3 trimester
(6.8%)

In 2007, the incidence of low birthweight in Michigan

PNSS population was 7.5%, lower than the National

PNSS rate of 8.3% (Reinhold et al., 2009). The overall

incidence of low birthweight among Michigan PNSS has

increased 2.7% from 2003 to 2007 (Figure 26). How-
ever, racial disparities are present among Black, non-

Hispanics as the rate remains unacceptably high.

10.7% of all Black, non-Hispanic infants weighed less

than 2,500 grams, compared to 5.1% of Hispanic in-

fants and 8.3% of White, non-Hispanic infants.
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Figure 27 Incidence of low birthweight among infants enrolled in WIC 2007 by

maternal age and by maternal race/ethnicity, Ml PNSS 2007 13.7

W All White, non-Hispanic B Black, non-Hispanic O Hispanic

25% +

Results of the analysis of low birthweight

by selected maternal factors is shown in

Figures 27- 30 and Table 10. Overall, low

birthweight incidence is highest among

20.9% Infants born to mothers older than 39

years and lowest among women ages 20-
29 years (Figure 27). Racial disparities
are also evident; Black, non-Hispanic
women reported the highest incidence of
low birthweight infants among all age
groups. The highest incidence (20.9%)
was found among Black, non-Hispanic
women over the age of 39 years and low-

est (4.4%) among Hispanic women ages

30-39 years.

Figure 28 Incidence of low birthweight among infants enrolled in WIC by
maternal trimester of entry into WIC, Ml PNSS 200713.7

20%
18% - Healthy
Infant low birthweight incidence was 16% - People
i 14% - 2010 goal:
lower among women who enrolled in 129 | 5%
WIC during their 1st trimester (5.0%) 123 q l
6 -
compared to women who enrolled 6% -
4% -
later (Figure 28), lending support to 2% .
. 0% -
early WIC enroliment for expecting 1st trimester 2nd trimester 3rd trimester Postpartum
mothers. W VLBW 0.5% 0.6% 0.6% 1.6%
m MLBW 4.5% 7.0% 6.5% 9.0%
LBW 5.0% 7.6% 7.1% 10.6%

1Recording period is January 1stthrough December 31st 2Excludes records with unknown data and errors = 16,204

3 Analyses based on one record per child. 7Low birthweight (Ibw) < 2,500 grams, moderately low birthweight (mlbw)<2,500 g and >1,500g, very low

birthweight <1,500- regardless of gestational age
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Figure 29 Incidence of low birthweight among infants enrolled in WIC
by maternal prenatal BMI and smoking Ml PNSS 20071-3.7
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Underweight women, or those who gained less

than the IOM recommendations, had a higher

incidence of low birthweight (Figure 30). Low

birthweight incidence was especially high among

women who were underweight and gained less

than the recommend weight during their preg-

nancies. Maternal prenatal weight and gesta-

tional weight gain affect the infant’s birthweight.

1Recording period is January 1st through December 31st
for Figure 29 = 19,586 and for Figure 30 = 16632

3 Analyses based on one record per child.

Figure 30 Incidence of low birthweight among Michigan infants enrolled in Ml
WIC by maternal prenatal BMI and maternal weight gain, Ml PNSS 2007 1-3.7
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Low birthweight incidence was highest among
babies born to mothers who were smokers
and/or underweight (Figure 29), therefore, con-
cluding that maternal smoking during pregnancy
and maternal prenatal BMI are associated with

low birthweight.

- H Underweight
¥l Normal

a W Overweight
15.5% O Obese

8.5%

Recommended

Below Recommended

2Excludes records with unknown data and errors frequency missing

7Low birthweight (Ibw) < 2,500 grams

Above Recommended
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Table 9 Incidence of low birthweight among Michigan infants
enrolled in MI WIC by local agency, MI PNSS 2007 1

Highest Incidence of Low Birthweight

The incidence of low birthweight varied by Agency %

Detroit Urban League 10.8%
Saginaw County Dept PH 9.8%
the Detroit Urban League to 3.9% among infants Detroit Dept. of Health & Wellness  9.6%

agency ranging from 10.8% among enrollees at

enrolled at the Western Upper Peninsula District Promotion
Kalamazoo Family Health Center  9.0%

Genesee County HD  9.0%

Lowest Incidence of Low Birthweight
2010 objective but efforts continue throughout Agency %

Health Department (Table 9 and Figure 31).

Several agencies achieved the Healthy People

all of Michigan to lower rates overall. Monroe County HD  5.1%
Huron County HD  4.9%
Luce-Mackinac-Alger-Schoolcraft DHD  4.9%
Chippewa County HD  4.4%
Western Upper Penin DHD  3.9%

2007 MI PNSS

Table 10 Adjusted Odds ratio estimates for Low Birthweight by

I | fact MI PNSS 2007 37 1LBW < 2,500 grams regardless of gestational age
maternal factors -3,

Adjusted Odds Ratio Estimates for Low Birthweight

Effect Point 95% Wald
Estimate Confidence
30-39years old 1341 1212 1.484
40 years and older 2111 1560 2.856 e Age 40 years and older - increased odds more
20-29 years old 1.000 than twice that of a 20-29 year old woman
Black, non-Hispanic 1772 1625 1.932

White, non-Hispanic 1.000

Maternal Factors that increased the odds of a low
birthweight infant (Table 10)

e Black, non-Hispanic race- nearly twice that of
White, non-Hispanic race

Education < High School 1.139 1.015 1.280
Education > High School 1.000 e  WIC enrollment during the 2nd trimester -1.5
2nd Trimester WIC enrollment 1502 1.349 1.672 times that of enroliment during the 1st trimester

3rd trimester WIC enroliment 1396 1.230 1.586]

e Underweight prenatal BMI- 1.4 times that of
Post partum WIC enroliment 2064 1830 2.328

normal weight women

1st trimester WIC enroliment 1.000
Maternal Prenatal BMI Underweight 1414 1261 1.584 *  Pregnancy weight gain less than ideal nearly 1.5
Maternal Prenatal BMI Normal 1.000 times that of a women who gained the ideal
Materal preganancy weight gain less 1490 1357 1.636 amount during pregnancy
than recommended e Smoking during the last trimester more than
Matemal preganancy weight gain 1.5 times that of non-smoker
recommended 1.000
Smoking last trimester 1669 1522 1.830
Non-smoker during last trimester 1.000

Multinomial regression of low birthweight vs. normal birthweight infant.
Model includes: Maternal age, Maternal race & ethnicity, Maternal educa-
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Figure 31 Incidence of infant low birthweight by local
agency, MI PNSS 2007
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Infant Birthweight-High

High birthweight, or weighing more than 4,000
grams at birth, is associated with prolonged labor,
increased likelihood of surgical delivery (Siggelkow,
Boehm et.al, 2008a), shoulder dystocia, skeletal
fractures and brachial plexus injury (Melendez,
Bhatia, Callis, Woolf, & Yoong, 2009). Large for ges-
tational age fetuses can be due to genetic variation,
excessive growth secondary to overweight mothers,
excessive maternal weight gain during pregnancy,
gestational diabetes or insulin-dependent diabetes
mellitus (Kramer et al., 2002). The incidence of high
birthweight among infants enrolled in WIC in 2007
was 7.6%, a 9.7% decline from 2003 (Figure 32).

The incidence of high birthweight differs when ana-
lyzed by race/ethnicity (Figures 32-33). The high

birthweight incidence was lowest among Black, non-

Hispanic infants (4.4%), which was an 18.5% decline

from 2003. The highest incidence was found among

Figure 32 Trend high birthweight incidence by race/ethnicity
among infants enrolled in WIC, MI PNSS 2007 1-2.8
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—e—Total 84% | 80% | 7.8% 76% | 76%
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Hispanic
—A—Blacknon- | 54% | 49% | 48% 45% | 44%

Hispanic
Hispanic 94% | 89% | 89% 8.7% 8.1%

American Indian/Alaska Native infants (16.2%).
High birthweight incidence was highest among
women ages 30-39 years compared to other age

groups.

Figure 33 Incidence of high birthweight by maternal age group and race/ethnicity among infants enrolled in WIC, MI PNSS 2007 128

20%
15% -
10%

5% -

0% J

15-19 20-29 30-39 > 39 White, Black, ) _ America As@r?/Pa M ultiraci
< 15 years ears ears ears ears non- non- Hispanic n cific al,Non-
y y y y Hispanic |Hispanic Indian/A1l | Islander |Hispanic

\!HBW 4.2% 5.5% 7.8% 9.6% 7.6% 9.1% 4.4% 8.1% 16.2% 4.5% 8.7%

1Recording period is January 1st through December 31st 2Excludes records with unknown data and errors frequency missing for Fig-
ure 32=66,418, for Figure 33 race/ethnicity =14,101, for age =14,109

3 Analyses based on one record per child, born during the reporting period 8High birthweight > 4,000 grams regardless of gestational

age

41



MI PNSS & PedNSS Report 2003-2007

Figure 34 Incidence of high birthweight by maternal prenatal BMI and
maternal gestational weight gain among infants enrolled in WIC, Ml PNSS

2007 15.8

20%
18% —
16%
14% -
12%
10%
8%
6%
4%
2%
0%

W Underweight
¥l Normal

[ Overweight
OObese

9.5%

Below Recommended
Recommended

Among local WIC agencies, the
Sanilac County Health Department
(4.0%) reported the lowest inci-
dence of high birthweight, while the
Benzie-Leelanau County Health
Department (15.1%) reported the
highest (Table 11).

12.8%

Above
Recommended

Women who were overweight or obese
had a higher incidence of infant high
birthweight (Figure 34). High birth-
weight incidence was especially high
among women who were overweight or
obese and gained more than the rec-
ommend weight during their pregnan-

cies.

Table 11 Incidence of high birthweight among Michigan
infants enrolled in WIC by local agency, Ml PNSS 20078

Highest Incidence of High Birthweight

Agency %
Benzie-Leelanau DHD 15.1%

Chippewa County HD 14.0%
District Health Dept. #2 12.1%

Luce-Mackinac-Alger-Schoolcraft DHD
11.9%

Huron County HD 11.5%
Lowest Incidence of High Birthweight

Agency %
Detroit Urban League 5.8%
St. Clair County HD 5.7%
Detroit Dept. of Health & Wellness 5.2%
Promotion
Health Delivery, Inc. 4.5%
Sanilac County HD 4.0%

2007 MIPNSS

1Recording period is January 1stthrough December 31st 2Excludes records with unknown data and errors frequency missing = 16,632

3Analyses based on one record per child, born during the reporting period 4Based on 1990 IOM report, "Nutrition During Pregnancy”

®Based on 1990 IOM report “Nutrition during pregnancy”: underweight pregnancy (ideal weight gain is 28 to 40 Ibs), normal weight preg-
nancy (ideal weight gain is 25 to 35 Ibs, overweight pregnancy (ideal weight gain 15 to 25 Ibs) and obese pregnancy (ideal weight gain 15
to 25 Ibs). 8High birthweight> 4,000grams regardless of gestational age
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Breastfeeding Initiation and Duration

Breastfeeding has both short and long term benefits
for children in such areas as infectious diseases,
inflammatory diseases, neurological development
and cancer prevention (Schack-Nielsen & Michael-
sen, 2007;Martin KM 2005). Though research to
date has been inconclusive, it does suggest a mod-
est protective effect of breastfeeding on childhood
obesity (Stettler, 2007; Horta, Victora, Menezes, &
Barros, 1997). Despite the lack of consensus , other
benefits of breastfeeding have been well docu-
mented and the Michigan WIC program continues to

encourage participants to breastfeed.

Healthy People 2010 established a target breastfeeding

prevalence: 75% of all mothers should be breastfeeding

during the early postpartum period, 50% at 6 months

HEALTHY PEOPLE 2010
OBJECTIVE

and 25% should be
breastfeeding to 12
months (U.S. Depart-

Increase the prevalence of

ment of Health and breastfeeding initiation to 75%

e Three local agencies
achieved this goal:
Macomb, Grand Traverse
and Wayne County Health

Departments

(USHHS, 2000)

Human Services,
2000). In addition,
the Michigan WIC
program’s five year
plan established
goals to increase the
prevalence of breastfeeding initiation to 57% and
breastfeeding for 6 months to 25% by the year 2008.

In 2007, the prevalence of infants ever breastfed

among the PNSS cohort was 64.7%

Figure 35 Trend of breastfeeding initiation prevalence by maternal race and
ethnicity among infants enrolled in WIC, MI PNSS2003- 2007 13

Nationally and 54.0% in Michigan.

00% - Although the prevalence of breast-
feeding remains below the Healthy
Healthy 80% | People 2010 recommendations,
People ' rates continue to improve. For in-
2010 goal:
75% 60% 1 stance, the prevalence of breast-
o RS 4
w&jﬁ”_d;_‘?—f’—o feeding initiation among Black, non-
0% Hispanic women increased by 9.3%
o
———— from 2003 to 2007, while the over-
209, all prevalence increased by 8.9%
(o]
2003 2004 2005 2006 2007 (Figure 35).
—0—"Total 499% 50.5% 526% 52.0% 54.0%
————White,non-Hispanic | 54.0% 54.8% 56.2% 56.2% 58.8%
—A——Black non-Hispanic | 352% 359% 376% 374% 386%
Hispanic 64.8% 63.8% 66.5% 65.5% 66.0%
Asian/Pacific 584% 60.0% 617% 64.0% 67.5%
Islander
American 50.4% 495% 59.7% 513% 636%
Indian/Alaska Native

1Recording period is January 1st through December 31st 2Excludes records with unknown data and errors frequency missing =67,020. 3

Analyses based on one record per infant
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The prevalence of breastfeeding for at Figure 36 Trend of breastfeeding for 6 months by race and ethnicity among infants
enrolled in WIC, Ml PedNSS 2003-2007 13
least 6 months among the national

PedNSS cohort was 25.4% and 17.5% of

infants were breastfed to 12 months. 25% -

30% -

Among infants enrolled in WIC during
2007, the prevalence of breastfeeding to 6

20% -
months was 15.3% (a 3.8% increase from

5% | W
2003) and 12.4% were breastfed to 12
months (a 5% increase from 2003). The 0% - D———D——"}/D—D

prevalence among Black, non-Hispanic
children increased by 15.4% (Figure 36). A

5%

majority of breastfeeding women in the 0%
2003 2004 2005 2006 2007
Michigan WIC Program discontinue breast- Total “ 8% 96% 5% 8% 53%
feeding between months two and three —A— White 5.4% 15.% 6.0% 16.3% 15.7%
R . 89 29 59 149 149
after initiation (Figure 37). —C—Black 98% 0:2% 10.5% i %
Hispanic 22.8% 223% 22.4% 22.6% 218%

Figure 37 Prevalence of breastfeeding duration among women who were enrolled in WIC during 2007 and who initiated breastfeeding,
MI PedNSS/PNSS 200713

99.7% Among women who initiated
100% -
00 87.3% breastfeeding, 30.9% breastfed
80% | 794% 74.0% to 6 months and 20.7% breast-

70% 64.0% fed for one year.

0,
0% _ 55.8%
50% | 45.6%

38.2% .
40% 33.6%  300%
30% 21.0%  20.7%
20% |
O% T T T T T T T T
2

1week 2weeks 3weeks 1 month 6 weeks 3 months 4 months 5 months 6 months 9 months 12

months months

1Recording period is January 1st through December 31st 2Excludes records with unknown data and errors. 3 Analyses based on one record per
child.
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Breastfeeding rates varied by both maternal age and race/ethnicity. In general, the prevalence of breast-
feeding increased with maternal age (Figure 38). Women 39 years and older had the highest prevalence
of breastfeeding ever (60.7%) and breastfeeding to 6 months (32.2%) when compared to younger women.
Approximately one-third of teens under the age of 15 breastfed their babies. Breastfeeding was most
prevalent among Asian/Pacific Islander (67.5%), Hispanic (66%) and American Indian/Alaska Native
(63.6%) women. Black, non-Hispanic women had the lowest prevalence of breastfeeding (38.6%).
Asian/Pacific Islander (34.5%) and Hispanic (25.5%) women had the highest prevalence of breastfeeding

to 6 months, while American Indian/Alaska Native and Multiracial women had the lowest (both 11.3%).

Figure 38 Prevalence of being breastfed ever and for 6 months among infants whose mothers enrolled in Ml WIC 2007 by mater-
nal race/ethnicity and age MI PedNSS/PNSS, 2007 13

80% -

70% -
60% -
50% -
40% -
30% -
20% -
0% -
0% Whit Black Asian/Pa| Ameri Multiraci
5.9 20-29 30-39 >39 ite, ac . - Slgr? a| America | Multiraci
<15 years cars cars cars cars non- non- | Hispanic cific n al,non-
¥ 4 4 ¥ Hispanic |Hispanic Islander | Indian/Al | Hispanic
B Ever Breastfed | 34.9% 47 %% 55.3% 57.7% | 60.7% 58.8% 386% | 66.0% 675% | 63.6% 59.9%
OBreastfed6mo | 8.3% 7.5% 7.5% 269% | 322% 7% 2.9% 25.5% 34.5% 13% 13%

1Recording period is January 1stthrough December 31st 2Excludes records with unknown data and errors. 3 Analyses based on one record per
child.
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Table 12 outlines the prevalence of breastfeeding
initiation and breastfeeding to 6 months by se-
lected maternal characteristics. Breastfeeding

rates increased with age and were highest among

Table 12 Prevalence of breastfeeding initiation and breastfed to 6
months among infants whose mothers enrolled in Michigan WIC in
2007 by selected maternal characteristics, Ml PedNSS/PNSS 2007 13

Ever Breastfed Breastfed 6 mo
women over 39 years of age. Rates tended to be % %
higher among women with at least 12 years of Maternal Education
education (52.7% and above). Women who were <Oyears  57.9% 22.6%

) ) ) ) 9-11 years 40.9% 9.5%
either underweight or obese prior to their pregnan- 12 years 52.7% 14.7%
cies had a lower prevalence of ever breastfeeding 1315 years 65.8% 23.8%
or breastfeeding to 6 months compared to normal 16+years  81.2% 40.5%
weight or overweight women. Fewer women that

) ) . Maternal Prenatal BMI
gained greater than the ideal amount of weight Underweight 50.7% 13.6%
during pregnancy (15.3%) breastfed to 6 months Normal weight 54.9% 17.8%
compared to women who gained the ideal amount Overweight 54.0% 185%
0, 0,
(18.4%) or less (17.6%). Opbese  52.0% 15.6%
Maternal Weight Gain
Women who enrolled in WIC during their 1st trimes- Less than ideal 51.9% 17.6%
ter (19.0%) were more likely to breastfeed for 6 Ideal 54.2% 184%
i 0, 0,
months than women who enrolled postpartum Greater than ideal 54.0% 153%
(13.6%). Although 57.5% of women who smoked Smoking 3rd Trimester
during their last trimester initiated breastfeeding, No 57.5% 19.5%
only 6.3% breastfed their infants to 6 months. Fi- Yes  42.8% 6.3%
nally, less than half (45.3%) of women with ane- . .
Anemia 3rd Trimester
mia during pregnancy initiated breastfeeding, No 52.5% 15.9%
while fewer than 15% breastfed to 6 months. Yes 42.1% 11.3%

2007 MI PedNS/PNSS

1Recording period is January 1stthrough December 31st 2Excludes records with unknown data and errors. 3 Analyses based on one record per child.
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Table 13 Prevalence of ever breastfed among infants en-
rolled in WIC 2007 by local agency, MI PNSS 2007

Highest prevalence of Breastfeeding Initiation

Agency %
Macomb County HD 93.5%
Grand Traverse County HD 80.8%
Wayne County HD 75.29%
Northwest MI Comm Health Agency 73.3%
Benzie-Leelanau DHD
72.0%
Agency %
Muskegon County HD 43.4%
Health Delivery, Inc. 42.2%
Genesee County HD 40.9%
Detroit Urban League 39.1%
Detroit Dept. of Health & Wellness Promotion 38.1%

MI PNSS 2007

Table 14 Prevalence of breastfed to 6 months among infants
enrolled in WIC 2007 by local agency, Ml PNSS/PedNSS
2007

Highest prevalence of Breastfeeding to 6 months
Agency %

Benzie-Leelanau DHD 42.9%
Wayne County HD 41.1%
Macomb County HD 39.5%
Grand Traverse County HD 35.4%
Washtenaw County HD 29.9%

Lowest prevalence of Breastfeeding to 6 months

Agency %
St. Clair County 9.5%
Tuscola County HD 9.3%
District Health Dept. #2 8.9%
Calhoun County HD 7.8%
Genesee County HD 6.8%

MI PNSS 2007

Three agencies exceeded the Healthy People 2010 ob-
jective for breastfeeding initiation (Table 13 and Figure
39). The Macomb County Health Department reporting
93.5 % of women initiated breastfeeding; the lowest
prevalence of breastfeeding initiation was reported by
the Detroit Department of Health and Wellness Promo-
tion (38.1%).

The Benzie-Leelanau District Health Department re-
ported the highest prevalence (42.9%) for 6 months du-
ration of breastfeeding (Table 14 and Figure 40). In
contrast, the Genesee County Health Department re-
ported the lowest prevalence of breastfeeding for 6
months (6.8%). Data for breastfeeding initiation are
from infants born to mothers who enrolled in WIC during
2007 (PNSS). Data for 6 months duration are from in-
fants with breastfeeding data in PedNSS and whose

mothers were enrolled in WIC during 2007.

1Recording period is January 1st through December 31st 2Excludes records with

unknown data and errors. 3 Analyses based on one record per child.
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Figure 39 Prevalence of breastfed (ever) by local agency, Ml PNSS
2007
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Figure 40 Prevalence of breastfed to 6 months by local agency, Ml
PedNSS/PNSS 2007
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Anemia

Anemia (decreased number of red blood cells or de-

creased hemoglobin) may be related to nutritional defi-

ciencies of vitamins B12, Bs, C, folate, copper or iron

and other conditions such as thalassemias, sickle cell

disease, bone marrow suppression or lead poisoning.

In children, anemia is associated with poverty, malnu-

trition, malabsorption and inadequate dietary intake.

Children enrolled in WIC are, by definition, at

‘nutritional risk’ thus a higher prevalence of anemia

may be expected. Of the nutritional deficiencies, iron

deficiency has been associated with poorer motor

function in infants (Shafir, Angulo-Barroso, Calatroni,

Jimenez, & Lozoff, 2006) and poorer infant social-
emotional behavior (Lozoff et al., 2006). WIC infants
and children are not tested specifically for iron defi-
ciency but either their hematocrit (Hct) (% of red blood
cells in the blood) or hemoglobin (Hb) (attached to red
blood cells and carries oxygen to the tissues) is meas-
ured and adjusted for clinic altitude. In PedNSS, chil-
dren aged 6 months to 2 years are considered anemic if
their Hb is less than 11.0g/dl or their Hct is less than
32.9%. Children 2 to 5 years of age are considered
anemic if their Hb is less than 11.1 g/dl or their Hct is
less than 33.0%.

Figure 41 Trend of pediatric anemia prevalence among children < 5 years enrolled in The prevalence of anemia in chil-
WIC by age group, Ml PedNSS 2003-200713.9

25%

20%

———

dren remains high within the
Michigan WIC cohort (14.6%)
especially among children under
2 years of age (17.3%) (Figure
41). From 2003 to 2007, the

5% - .
W‘ prevalence of anemia among all
_—Q )
s O T children 5 years and younger en-
0% - o a e
rolled in Michigan’s WIC program
increased by 11.3%.
5% |
0% In 2007 the prevalence of ane-
(o]
2003 2004 2005 2006 2007 . . .
mia among Black, non-Hispanic
—aA—Overall B.% B.% #%.0% 29% %6%
—A—<2years 5.2% 5.2% 6.0% U7% 7.3% children (23.9%) was more than
0, 0, 0, 0, 0, .
—®—2-5years M7% 16% 25% 5% 27% double that of White, non-
White < 5years 02% 02% 04% 94% 0.8%
Black <5 years 204% 20.3% 22.% 213% 239% Hispanic children (10.8 %).
@) Hispanic <5 vears 0.2% 0.5% 2.3% 12% 2.8%

1Recording period is January 1stthrough December 31st 2Excludes records with unknown data and
errors. 3 Analyses based on one record per child. 2 Based on 1998 CDC MMWR, "Recommendations
to Prevent and Control Iron Deficiency in the United States", altitude adjusted.
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Figure 42 Prevalence of pediatric anemia by maternal race/ethnicity and
trimester of WIC enrollment among children < 5 years enrolled in WIC, M

PedNSS/PNSS20071-3.9

The prevalence of anemia among children 50% -
435%

whose mothers enrolled in WIC during their
40% 4 36.%

314%

who enrolled later (Figure 42). This was true 30% - 2649
for Black, non-Hispanic women, White, non- . 04%
Hispanic women and women overall. (Data i B2%p.8%
was insufficient to analyze the effect of WIC 0% -
enrollment for other racial and ethnic o

o

groups). White,non-Hispanic  Black, non-Hispanic Overall

1st trimester was lower than among mothers

Because of racial disparities in anemia preva- | st trimester @ 2nd trimester [ 3rd trimester

lence, agencies with a higher proportion of
Black, non-Hispanic children tend to have a
higher prevalence of anemia (Table 15 and Table 15 Prevalence of anemia among children < 5 years enrolled in

WiI local MI PedNSS 2007
Figure 43). More than one-quarter (29.1%) of C bylocal agency, edNSS 200

League were anemic, where 72.8% of children Highest Prevalence of Anemia -children 5 years or younger

Agency %

enrolled are Black, non-Hispanic. Although Detroit Urban League 291l
the proportion of Black, non-Hispanic children Genesee County HD 26.1]
lled he M bC Health D Kalamazoo Family Health Center 25.9
enrolled at the Macomb County Health Depart- Washtenaw Courty HD 3

ment is lower (14.6%), the anemia prevalence Macomb County HD 19.4

was the 5 highest in the State (19.4%). Con- Lowest Prevalence of Anemia -children 5 years or younger

versely, the Detroit Department of Health & Agency %)
. . Western Upper Penin DHD 4.3

Wellness Promotion serves a predominately Livingston County HD 33
Black, non-Hispanic WIC cohort (76%), yet the Northwest Ml Comm Health Agency 2.9
Sanilac County HD 2.8

anemia prevalence was lower (18.8%). Public Health Delta & Menominee 1
uoll | .

Mi PedNSS 2007

Furthermore, agencies with the lowest preva-
. 1 i i i t t

lence of anemia enrolled less than 2% Black, Recording period is January 1stthrough December 315

2Excludes records with unknown data and errors.

non-Hispanic children. Public Health, Delta & s Analyses based on one record per child

Menominee Counties reported the lowest 9Based on 1998 CDC MMWR, "Recommendations to Prevent and Control

X i Iron Deficiency in the United States", altitude adjusted.
prevalence of anemia among children (1.7%).
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Figure 43 Prevalence of pediatric anemia by local agency, Ml
PedNSS 2007
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Undernutrition

Undernutrition among children has long been recog-
nized as a major public health problem and has been
associated with increased mortality, increased suscep-
tibility to infectious diseases, impaired cognitive devel-
opment and poor school performance (Fishman et al.,
2004). Children characterized as ‘stunted’ had more
conduct difficulties at home and lower educational
achievement than non-stunted children (Chang,
Walker, Grantham-McGregor, & Powell, 2002). There-
fore, improving health outcomes by improving the level

of nutrition remains an imperative public health objec-

HEALTHY PEOPLE 2010

GOAL

Decrease the prevalence of
short stature among low in-
come children under 5 years of
age to 5.0%

Three local agencies achieved
this goal in 2007:

e Luce-Mackinac-Alger-
Schoolcraft DHD (4.0%)

e Sanilac County Health De-
partment (4.6%)

e Tuscola County Health De-
partment (4.7%)

tive and is part of the Michigan WIC program’s mission.
Two anthropometric measures, height-for-age and
weight-for-height, are used in PedNSS to assess the
health status of infants and children in Michigan’s WIC
population. Because the WIC population is by definition
‘at nutritional risk,” the expected prevalence of short
stature might be higher than would be expected among
the general population. Height or length is measured
and recorded for every child at their certification or re-

certification visit.

Undernutrition- Short Stature

Short stature (low length/height-for-age) may be associ-
ated with short parental stature, low birthweight or may
result from growth retardation, which in turn has been
associated with chronic malnutrition and chronic ill-
nesses (WHO, 1996). Using the 2000 CDC gender-
specific growth chart, children are categorized as short
stature if they are less than the 5t percentile length-for-
age (children less than 2 years) and less than 5% per-

centile height-for-age (children 2 years and older).
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Figure 44 Trend of short stature prevalence by race/ethnicity among
the children < 2 years enrolled in WIC , Ml PedNSS 2003-20071-3. 10

From 2003 to 2007, the prevalence of

oL _ .
14% short stature among children less than 2
12% ~ . _—
0 years of age in the Michigan WIC popula-
10% - . . . .
tion remained fairly stable at 8.6 % (Figure
8% -
o 44). Prevalence of short stature remains
-
4% consistently higher among Black, non-
-
2% | Hispanic children (8.0%) than children of
0% other races and ethnicities. The preva-
2003 2004 2005 2006 2007
lence of short stature decreased most
—a—Total 86% 8.7% 8.6% 8.7% 8.6%
—A— White 7.9% 8.0% 7.3% 8.0% 8.0% among American Indian/Alaska Native
—8—Black 02% | 04% | 02% | 0% | 06% (26%) and Asian/Pacific Islanders (22%).
Hispanic 8.3% 8.2% 7.4% 7.7% 7.8%
Asian/Pacific Islander | 8.2% 8.3% 74% 8.9% 6.4%
—O— American 5.8% 82% 6.2% 7.6% 4.3%
Indian/Alaska Native

Figure 45 Prevalence of short stature among children < 5 years enrolled
in WIC by age group and race/ethnicity, Ml PedNSS 2007 1-3.10

Short stature is less prevalent among chil- % -
dren ages 2-5 years than among children o | Healthy
under 2 years of age (Figure 45). By age 2 People
2% | 2010 goal:
years, the prevalence of short stature was 5%
0/ _|
below or nearly below the Healthy People 0%
2010 objective for all racial/ethnic groups. 8% 7
Among children under the age of 2 years, 6% |
the highest prevalence of short stature was % |
found among Black, non-Hispanic children
2%
(10.6%) and the lowest (4.3% ) among
. . . 00/ i
American Indian/Alaska Native. 1 White, | Black, America | Asian/P | Multi-
non- non- | Hispanic n acific racial, Total
Hispanic | Hispanic Indian/Al | Islander non-
BUnder2vyears | 80% | 07% | 78% | 43% | 65% | 79% | 86%
O2yrs to 5yrs 4.3% 4% | 46% | 53% | 52% | 37% | 43%

1Recording period is January 1stthrough December 31st 2Excludes records with unknown data & errors frequency missing =6764 3Analyses based on
one record per child.10 Based on 2000 CDC growth chart percentiles for length-for-age for children under 2 years of age and height-for-age for children 2
years of age and older.
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Many children with short stature in the Michigan 2007
PedNSS were born with low birthweight (57%). Using
logistic regression analysis to take low birthweight into
account, several factors were significantly associated
with short stature including: maternal smoking at the
prenatal visit, low maternal weight gain, maternal enroll-
ment in WIC after the 1st trimester and children of Black,

non-Hispanic race (Table 16).

After controlling for race

and other factors, women

who enroll in WIC during
their 1st trimester have
lower odds of having a
short stature child than
women who enroll later.

Table 17 Prevalence of short stature among children < 5 years
enrolled in WIC by local agency, Ml PedNSS 2007

Highest prevalence of Short Stature

Agency %

Lapeer County HD| 11.8

Mid-MI Community Action Agency 8.4
Kalamazoo Family Health Center 8.4
Bay County HD 8.1

Calhoun County HD 7.8

Lowest prevalence of Short Stature
Agency %

District Health Dept. #4 5.4

Saginaw County Dept. of Pub Hlth 5.4

Tuscola County HD 4.7

Sanilac County HD 4.6
Luce-Mackinac-Alger-Schoolcraft DHD 4.0

Ml PedNSS 2007

Table 16 Adjusted Odds ratios for short stature among chil-
dren < 2 years of age by child and maternal effects, Ml
PedNSS07/PNSS03-07

Effect OR 95% CI

Low Birthweight vs. Normal 14.143 12.601 15.874
Birthweight

Smoking at prenatal visit vs. 1.411 1.272 1.564
Non-smoker

WIC enroliment: 3rd trimester 1.273 1.126 1.439
vs 1st

Black, non-Hispanic (child) vs 1.254 1.126 1.397
White, non-Hispanic

Maternal gestational weight 1.242 1.109 1.391
gain less than ideal vs. ideal

WIC enrollment: 2nd trimester 1.228 1.104 1.365
vs 1st

MI PedNSS 07/PNSS03-07

The prevalence of short stature varied by
local WIC agency and ranged from 4.0%
reported by the Luce-Mackinac-Alger-
Schoolcraft District Health Department to
11.8% at the Lapeer County Health Depart-
ment (Table 17).

1Recording period is January 1stthrough December 31st 2Excludes records with unknown data and errors frequency missing =67643 Analyses based on

one record per child.

10 Based on 2000 CDC growth chart percentiles for length-for-age for children under 2 years of age and height-for-age for children 2 years of age and

older.
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. ) Figure 46 Trend of underweight prevalence among children < 5
Undernutrition- Underweight years of age enrolled in WIC by age group, MI PedNSS 2007 3.

11

Underweight is a health indicator related to under nutri-

tion. Based on the 2000 CDC growth chart, a child is 10%
classified as underweight if their weight-for-length

(children < 2 years of age) or Body Mass Index (children .

2 to 5 years of age) is below the 5" percentile. 6%

Compared to the expected prevalence (5%), the overall 4% W

prevalence for Michigan is 4.0%. Among children
2% -
younger than 2 years of age, the prevalence is slightly

higher at 4.4% and among those 2-5 years old the 0%

prevalence is 3.3% (Figure 46). Overall, the prevalence 2003 2004 | 2005 2006 | 2007

—3l&— Total 4.3% 4.0% 4.2% 4.1% 4.0%

of underweight among children in WIC declined 6.8%
g g
—— < 2 years 4.5% 4.2% 4.3% 4.4% 4.5%

from 2003 to 2007, with the largest change among

—— 2-5 years 4.0% 3.7% 4.0% 3.8% 3.3%

children ages 2-5 years (-17.6%).

Figure 47 Prevalence of underweight among children < 5 years of
age enrolled in WIC by race/ethnicity and age group, Ml PedNSS
2007 13,11

The prevalence of underweight among children of both
0% age groups varied by race/ethnicity (Figure 47). Ameri-
8% | can Indian/Alaska Native children under the age of 2
had the highest prevalence (6.8%). Conversely, the

6% |
prevalence was lowest among Hispanic children: 3.5%

4% 1 among those less than 2 years of age and 1.8% for

2% - those ages 2-5 years.

0%
° | White, | Black, . Am. | Multiraci
. .| Asian/P !
non- non- | Hispanic o Indian/Al | al,non-
. ] . ] acificIs. . ’
Hispanic | Hispanic askan | Hispanic
B under two 4.3% 52% 35% 52% 6.3% 44%
O2vrsto5ws | 28% 5% 18% 5.9% 22% 2.3%

1Recording period is January 1st through December 31st 2Excludes records with unknown data and errors frequency missing for Figure 46 = 52,545 & for
Figure 47=6764 3 Analyses based on one record per child.

11Based on 2000 CDC growth chart percentiles for weight-for-length for children under 2 years of age and BMI-for-age for children 2 years of age and older
<b5th percentile category identifies underweight.
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Figure 48 Prevalence of underweight among children < 5 years
of age enrolled in WIC by maternal age group MI PNSS/
PedNSS 2007 13,11

As shown in figure 48, the prevalence of
10% -
underweight among children younger

8% than 5 years of age was highest for those

6% | whose mothers were under 19 years or

over 40 years of age. The lowest preva-

4% A .
lence was found among children born to

2% women ages 20-29 (6.5%) and ages 30-

o 39 (6.2%).
. |
<15 | 1517 | 1819 | 20-29 | 30-39 | > 39

years | years | years | years | years | years

‘.Underweight 7.3% | 81% | 82% | 6.5% | 6.2% | 7.5%

Table 18 Prevalence of underweight among
Highlight children < 5 years of age enrolled in WIC by
local agency, MI PedNSS 2007

The reported preva-
lence of underweight Highest prevalence of Underweight
was less than or Agency %
0,
equal to 5% for ?O St. Clair County HD 10.6
M_h’)ﬁal agden?:es 21307 Detroit Urban League 9.2
AT Shiawassee County HD 8.9
Kalamazoo County HD 8.5
Kalamazoo Family Health Center 8.0
Marquette County Health Department reported Lowest Prevalence of Underweight
the lowest prevalence of underweight (1.6%), Agency] %

) ] Kent County HD 2.6
while St. Clair County Health Department re- Macomb County HD 24
ported the highest (10.6%) (Table 18). Berrien County HD 2.1

Ingham County HD 2.0
Marquette County HD 1.6

MI PedNSS 2007

1Recording period is January 1stthrough December 31st 2Excludes records with unknown data and errors. 3 Analyses based on one record per
child. 11Based on 2000 CDC growth chart percentiles for weight-for-length for children under 2 years of age and BMI-for-age for children 2 years
of age and older <5t percentile category identifies underweight.
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Overweight and Obesity

Similar to adults, obesity in children has become an
epidemic in the United States and in other industri-
alized countries. Obesity in children has been asso-
ciated with an increased risk of asthma, sleep disor-
ders, skin infections, diabetes mellitus type Il and
hypertension, among others. Obese children tend

to have lower self-

MicHIGAN WIC PRo-

GRAM FIVE YEAR PLAN el

fidence than non-
Decrease the prevalence of
obesity among children to
12.0% by 2008

obese children and
may be stigmatized,

* 11 local agencies bullied or marginal-

achieved this goal in
2007.

ized by their peers
(American Academy
of Pediatrics, 2009). Research has found that obe-
sity during childhood can lead to obesity in adult-
hood and have both immediate and long term ef-
fects on their health (van Dijk & Innis, 2009). Al-
though somewhat controversial, the concept that
events in utero or early infancy can increase the
risk of childhood and adult obesity has been pro-
posed (Barker, 2004; Stettler, 2007). As an exam-
ple, the rate of weight-gain in infancy has been as-
sociated with childhood obesity (Stettler, Zemel,
Kumanyika, & Stallings, 2002). Other factors, how-
ever, could confound this association (e.g. maternal
BMI, low birth weight infants and the concept of
catch-up growth). Nevertheless, higher childhood

BMI was found to be associated with increased risk
of coronary heart disease in adulthood. The associa-
tion increased with age and was stronger for boys
than for girls (Baker, Olsen, & Sorensen, 2007).
Childhood obesity remains an important public
health issue, one that the WIC program continues to
address with improved food packages and nutri-
tional counseling. Using the new guidelines from the
American Academy of Pediatrics and the CDC gen-
der specific BMI for age chart, a child with a BMI
percentile above 95% is considered obese
(previously referred to as ‘overweight’). Children

with a BMI percentile over 85% and less than or

Figure 49 Trend of obesity prevalence by race/ethnicity
among children ages 2 to < 5 yrs enrolled in WIC Ml
PedNSS 2003-200713.11

25%

20%

5%

D-—-D_D—"D—__D
1%
5% 4
0%

2003 2004 2005 2006 2007
—O=—Total 2.9% 1B2% 8% B4% 1B.8%
—&—\\hite 1B.0% 1B.0% 2.3% 2.6% 2.9%
—O—Black 0.7% 10% 08% 12% 15%
Hispanic 7.9% 8.3% B4% 0.8% 20.2%

1Recording period is January 1st through December 31st 2Excludes records with unknown data and errors. Frequency Missing = 10,228

3 Analyses based on one record per child. 12Based on 2000 CDC growth chart percentiles for weight-for-length for children under 2
years of age and BMI-for-age for children 2 years of age and older <5t percentile category identifies underweight. 85th - < 95th percen-
tile category identifies overweight children and >= 95th percentile category identifies obese children.
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equal to 95% are considered over- Figure 50 Trend of overweight prevalence by race/ethnicity
among children 2 to < 5 yrs enrolled in WIC MI PedNSS

weight (previously ‘risk of overweight’) 2003-200713 11

(American Academy of Pediatrics,

2009). By definition, 5% of children 24% |
are expected to be above the 95t per-
centile due to normal variation, thus a 20%
prevalence of obesity greater than 5%

indicates that there is a higher than ool m —d
usual proportion of children who are
obese.

12%

In 2007, the overall prevalence of obe-
8%

sity among children ages 2-5 years in 2003 2004 2005 2006 2007
. . = TOtal 16.2% 16.1% 15.6% 16.2% 16.4%
MIChlgan PedNSS was 138% com- e\ hit € 17.0% 16.6% 15.9% 16.3% 16.6%
pared to 14.5% nationally; this ex- =D Black 1B.7% %.2% 13.4% %1% %.2%
Hispanic 18.0% 17.8% 18.5% 19.3% 19.3%
ceeds the expected 5% prevalence
(Figure 49). The prevalence of obesity
has increased by 7% from 2003 to Figure 51 Prevalence of obese & overweight among Children ages 2-5

2007 and was highest among Hispanic years enrolled in WIC by race and ethnicity, Ml PedNSS 200713, 11

children. The prevalence of overweight 25% — Michigan

children increased a modest 1.5% prz\gs,m

from 16.2% in 2003 to 16.4% in 2007 %7 Goal (12%)

(Figure 50). The prevalence was con- 5% -

sistently higher among Hispanic chil- —

dren and lower among Black, non- b

Hispanic children. The prevalence of 5% +

obesity among Black, non-Hispanic

and Asian/Pacific Islander children is o 7White non| BlaCk, | | American| Asian/Pa '\{'”'“'7
o Hisp:amic lnon—l Hispanic |Indian/Ala cific raqal, n9n—

less than the Michigan WIC program Hispanic ska Islander | Hispanic

1Recording period is January 1st through December 31st 2Excludes records with unknown data and errors. Frequency Missing for Figure
50= 10,228 & for Figure 51 = 2065

3 Analyses based on one record per child. 12Based on 2000 CDC growth chart percentiles for weight-for-length for children under 2 years
of age and BMI-for-age for children 2 years of age and older <5t percentile category identifies underweight. 85th - < 95th percentile
category identifies overweight children and >= 95th percentile category identifies obese children.
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Analysis of pediatric overweight and obesity by selected
maternal and infant characteristics yielded results out-
lined in Table 19 and Figure 52. Maternal education,
smoking during the last trimester and full term low birth-
weight all appear to be associated with obesity. There
also appears to be an association between maternal
pre-pregnancy BMI, maternal gestational weight gain
and child’s BMI. The prevalence of overweight and obe-
sity was highest for children whose mothers gained
more than the ideal weight during pregnancy or had a
prenatal BMI categorized as overweight or obese. Re-
sults of logistic regression analysis of factors that may
affect the odds of a child becoming obese follows on
page 61. Although breastfeeding did not appear to be
associated with overweight or obesity when looking at a
simple cross tabulation, it was inversely associated with
obesity when controlled for other characteristics. How-
ever, this is a simple model and the effect of longer du-

ration of breastfeeding was not examined.

Table 19 Prevalence of overweight and obsess among
children ages 2-5 enrolled in Ml WIC by selected mater-
nal and infant characteristics, Ml PedNSS 2007, Ml
PNSS 2003-2007 13,11

Overweight Obese
% %
Maternal Education
Less than 12 years 17.1% 15.6%
12 years 16.3% 13.3%
More than 12 years 15.9% 11.9%
Breastfeeding ever
No 16.4% 14.5%
Yes 16.7% 14.5%
Smoking 3rd Trimester
No 16.4% 13.6%
Yes 17.6% 15.9%
Full Term Low Birthweight
No 17.0% 14.5%
Yes 11.2% 8.7%
Gender
Male 16.6% 14.5%
Female 16.1% 13.0%

2007 MI PedNS/2003-2007 MI PNSS

Figure 52 Prevalence obesity and overweight by maternal prenatal BMI and by pregnancy
weight gain, among children ages 2 to 5 years enrolled in WIC, Ml PNSS03-07 PedNSS

200715 11

25%

20% -

5%

0%

5%

0% <Ideal Ideal >ideal Underwt | Normal | Overwt | Obese
BOverveight | 4% | 8% | T79% 6% | B7% | 76% | BT%
O Obese 8% | 2% | B.% 68% | M6% | B4% | B8%

Maternal Wt gain Maternal Prenatal BMI

1Recording period is January 1stthrough December 31st 2Excludes records with unknown data and errors. 3 Analyses based on one re-
cord per child. 4 Based on 1990 I0M Report, “Nutrition during pregnancy” *Based on 1990 IOM report “Nutrition during pregnancy”:
underweight pregnancy (ideal weight gain is 28 to 40 Ibs), normal weight pregnancy (ideal weight gain is 25 to 35 Ibs, overweight
pregnancy (ideal weight gain 15 to 25 Ibs) and obese pregnancy (ideal weight gain 15 to 25 Ibs) 1!Based on 2000 CDC growth chart
percentiles for weight-for-length for children under 2 years of age and BMI-for-age for children 2 years of age and older <5t percentile
category identifies underweight. 85th - < 95th percentile category identifies overweight children and >= 95th percentile category identi-
fies obese children.
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Focus oN PEDIATRIC OBESITY

The odds of a child having a BMI categorized as over-
weight (>85th percentile), obese (>95th percentile) or
having a BMI percentile greater than or equal to the 97th
percentile were estimated using a logistic regression
model. The model takes into account both maternal ef-
fects (maternal prenatal BMI, gestational weight gain,
education level and prenatal smoking) and child effects
(race/ethnicity, gender, birthweight and ever breastfed).
Results of analysis of significant characteristics are
shown in Table 20. Some effects have higher odds ratio
as the child’s BMI increases. For example, the adjusted
odds ratio for the effect of obese maternal prenatal BMI
on a child having a BMI 85t percentile or greater is 1.66
(compared to a child whose mother had a BMI catego-
rized as normal). The effect of maternal obesity in-
creases to 1.889 for children whose BMI is in the 95th
percentile and to 2.053 for children with a BMI of 97%

or greater. Other characteristics which were signifi-
cantly associated with an increased risk of a child be-
ing overweight, obese or with a BMI greater than the
97t percentile were: Hispanic ethnicity, high birth-
weight (>4,000g), maternal education less than high
school, maternal BMI either obese or overweight, ma-
ternal gestational weight gain greater than ideal and

prenatal smoking.

In contrast, infant low birthweight and underweight
maternal prenatal BMI were found to be protective
against obesity. Furthermore, ever breastfed as an
infant was mildly protective, though this should be
interpreted cautiously as duration of breastfeeding
was unavailable for the 2-5 year old cohort at the time
of analysis. Age at which formula was introduced was

not significant and not included in this model.

Table 20 Adjusted Odds ratios for Child BMI >85th percentile, >95t percentile & > 97t percentile by infant, child & maternal
effects among children ages 2-5 years, Ml PedNSS 2007/PNSS 2003-2007

Adjusted Odds ratio of BMI (Children ages 2 to 5yrs) by Maternal, Child & Infant Effects

>85th >95th

Effect AOR 95%Cl AOR 95 %Cl AOR 95%Cl
Child: Hispanic vs White, non-Hispanid] 1.652 1.544 1.768] 1.739 1.597 1.894] 1.862 1.698 2.041
Child: Male vs female 1.082 1134 1.032 1.109 1.042 1.179 1.125 1.203 1.051]
Infant: Very Low Birthweight vs normal 0.468 0.322 0.678 0.444 0.252 0.783] 0.504 0.280 0.907
Infant: Low Birthweight vs normal 0.593 0.53 0.665 0.626 0.533 0.736 0.661 0.555 0.788
Infant: High Birthweight vs normal 1.729 1.598 1.87] 1.742 1.585 1.913 1.684 1522 1.866
Maternal prenatal Obese vs Normal| [ 1.66 1.573 1.752) 1.889 1.759 2.029] 2.053 1.898 2.222
Maternal prenatal Overweight vs Normal 1.27 1.183 1.362 1418 1.292 1.556] 1.439 1.299 1.595
Maternal prental Underweight vs Normal 0.662 0.604 0.726 0.602 0.522 0.694 0.620 0.529 0.728
Maternal Weight gain > Ideal vs Ideal 1213 1.145 1.285) 1.281 1.186 1.384] 1.263 1.160 1376
Maternal < High School vs > High School 1164 1.086 1.248 1.303 1.187 1.431] 1.362 1.229 1.511]
Ever breastfed| 0.905 0.862 0.95] 0.892 0.837 0.951 0.906 0.844 0971
Maternal smoking at the prenatal visi 1.267 1.197 1.3424 1.334 1.238 1.437 1404 1.295 1.522

M PedNSS 20007/PNSS 2003-2007

Model includes : maternal prenatal weight, gestational weight gain, education, and prenatal smoking and child's race/ethnicity, gen-

der, birthweight and ever breastfed
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Table 21 Prevalence of obesity among children 2 to 5 years of age Table 22 Prevalence of overweight among children 2 to 5 years of
enrolled in WIC by local agency, Ml PedNSS 2007 1-3.11 age enrolled in WIC by local agency, MI PedNSS 20071311

Highest Prevalence of Obesity Highest Prevalence of Overweight

Agency
lonia County HD
Branch-Hillsdale-St. Joe DHD|
Mid-MI Community Action Agency
Benzie-Leelanau DHD
Livingston County HD

Lowest Prevalence of Obesity
Agency
Mid-Michigan DHD
Berrien County HD
Sanilac County HD
Grand Traverse County HD
Tuscola County HD

MI Pednss 2007

Agency
Keweenaw Bay Indian Community
Marquette County HD|
District Health Dept. #2
Luce-Mackinac-Alger-Schoolcraft DHD
Northwest Ml Comm Health Agency

Lowest Prevalence of Overweight
Agency
Macomb County HD
Muskegon County HD
Jackson County HD
Detroit DHWP|
Huron County HD

MI Pednss 2007

Prevalence of obesity and overweight varied by local
agency (Figures 53 & 54; Tables 21 & 22). The lowest

prevalence of obesity among children was reported by the

Tuscola County Health Department (9.9%) and highest by

the lonia County Health Department (18.9%). The lowest

prevalence of overweight children was reported by the

Huron County Health Department (13.9%), while the high-

est was reported by the Keweenaw Bay Indian Community

(25.6%).

1Recording period is January 1stthrough December 31st 2Excludes records with unknown data and errors. Frequency missing= 2065 3 Analyses

based on one record per child.

11Based on 2000 CDC growth chart percentiles for weight-for-length for children under 2 years of age and BMI-for-age for children 2 years of age
and older <5t percentile category identifies underweight. 85th - < 95th percentile category identifies overweight children and >= 95th percentile

category identifies obese children.
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Figure 53 Prevalence of overweight among children ages 2 to 5 years
by local agency, Ml PedNSS 2007

West UP/Keweenaw Bay IC

Chippewz Co HD

| —

inaw Co
to'F’u blic

lonia Slhll
Co HD ase
i Oakdland

ivings :nl (Lo ™
)

Bamy-Eaton HD ‘Irygham ﬁi Hi

Prevalence %

[ ]139-157 R oo
B 155-170 G T
I 17 1-183

I 154-209
*Serves multiple Counties

Branch-Hillsdale-St. Joe
DHD
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Figure 54 Prevalence of obesity among children ages 2 to 5 years by local
agency, MI PedNSS 2007

LMAS DHD Chippewa Co HD
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Prevalence %

[ ]99-120
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Health Progress Review

Changes in maternal health, maternal behavior, crease); and short stature among children (1% de-
and child health indicators were observed among crease).
the Michigan WIC population from 2003 to 2007.

Improvements were seen in several health indica-

Despite these improvements, areas of concern re-

main. Anemia among children increased 11% and
tors notably: preterm births (18% decline), preva- . L

maternal 3rd trimester anemia increased by 9%,
lence of smoking during pregnancy (15% decline)
and high birthweight (10% decline) (Figure 54).

Modest improvements were made in the propor-

both disproportionately affecting Black, non-
Hispanic women and children. At the same time,
pediatric obesity increased by 7%, in addition to
tion of women enrolling in WIC during the 1st tri- . oo )
maternal weight gain increasing by 4%.
mester (2% increase); breastfeeding initiation

(8.2% increase) and 6 month duration (2% in-

Figure 55 Changes in maternal, infant and child health status, Ml PedNSS 2003-2007 & PNSS 2003-2007

Worse Better

Infant born preterm 17.6%

Smoking during pregnancy

High Birthweight
Ever Breastfed
1st Trimester WIC Enrollment

Breastfed 6 months

Short Stature

Inadequate Weight gain -1.0%
Ideal weight gain7 -1.6%
Low Birthweight7 -2.7%
Overweight pregnancy7 -3.8%
Pediatric Obesity7 -7.0%

3rd Trimester Anemia -9.1%

Pediatric Anemia -11.3%

T T T T T |
-15.0% -10.0% -5.0% 0.0% 5.0% 10.0% 15.0% 20.0%

Percent change 2003-2007
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Maternal & Pediatric Nutrition Recommendations

Results of the analysis of the Michigan PNSS and
PedNSS data indicate that public health programs need

to continue to support the following actions:

e Decrease the prevalence of preterm deliveries and
low birthweight infants by providing preconception

health and nutrition care.

e Promote outreach activities to identify pregnancy in

its early stages.

e Provide prenatal counseling about the importance
of appropriate weight gain during pregnancy and the
health risks of excess weight gain and post partum
weight gain retention, especially to women who are

overweight or obese prior to conception.

e Promote weight control and monitoring prior to and

after delivery.

e Continue to promote early WIC enroliment, particu-
larly among groups with disproportionately higher

prevalence of health related risks.

e Continue to promote and support breastfeeding
while developing innovative interventions aimed at
increasing the prevalence of breastfeeding initiation,

duration and exclusivity.

e Continue to provide information regarding the harm-
ful effects of tobacco and alcohol use on the devel-
oping fetus and encourage referral to smoking ces-

sation and alcohol counseling programs.

Promote screening and adequate dietary iron intake

to women and children at risk for anemia.

Promote routine screening of weight status by
physicians or allied health care providers in all
children for obesity (BMI >95th percentile for age and
sex) and overweight (BMI >85th percentile to <95t
percentile for age and sex) based on the Expert

Committee recomendations.

Implement promising approaches to prevent obesity
and chronic diseases as recommended by the CDC’s
Division of Nutrition, Physical Activity and Obesity.

The recommendations include:

¢ increasing breastfeeding initiation, duration,

and exclusivity
0 increasing physical activity

0 increasing the consumption of fruits and

vegetables

0 decreasing the consumption of sugar-

sweetened beverages

O reducing the consumption of high energy

dense foods
¢ decreasing television viewing

Expand collaboration with other public health pro-
grams to better understand the underlying causes of
health issues, as well as promote early WIC enroll-

ment.
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Table A-1. Selected indicators by Local WIC Agency, Michigan PNSS & PedNSS 2007

PNSS | PedNSS| Total® Race/Ethnicity® 1st Trimester | Weight Gain® Low Birthweight ©
WIC Enrdliment
N N N White Black  Hispanic  Multi-racial b <ldeal >ldeal | Total White Black
Michigan 64,948 | 237,338 | 302,286| 53.7% | 26.8% | 134% | 4.3% 32.3% 04% 427% | 7.5% 63% 107%
Local Agency
Barry-Eaton DHD 776 | 2813 | 3589 | 91.1% | 1.9% 46% 2.1% 356% B9% M1% | 52% 50% *
Bay County HD 738 | 2827 | 3565 | 76.8% | 25% | 129% 7.4% 415% %1%  46%% | 7.3% 68% *
Berzie_eelanau DHD 179 | 792 | 91 | 710% | 03% | 180% 7.1% 469% 197% 544% | 7.2% 51% *
Berrien County HD 1101 | 3976 | 5077 | 478% | 404% | 53% 5.8% 296% 81% 458% | 84% 82% 84%
Branch-Hillsdale-St. Joe DHD 1383 | 5247 | 6,630 | 802% | 20% | 155% 1.8% 38.7% 394% 3B5% | 67% 71% *
Calhoun County HD 1267 | 4614 | 5831 | 608% | 20% | 92% 7.1% 41.1% 22% 494% | 60% 50% 84%
Central M District HD 1262 | 5128 | 6390 | %1% | 0.7% 20% 3.7% 437% 282% 450% | 66% 66% *
Chippewa County HD 261 | 103 | 1,364 | 536% | 0.1% 1.6% 2.1% 49.4% 07% 537% | 44% 43% *
Community Action Agency 639 | 2130 | 2769 | 67.8% | 23% | 252% 4.3% 27.0% %1%  438% | 54% 50%  *
Detroit Dept. of Health & Wellness 10186 | 33971 | 44,157 | 8.0% | 745% | 150% 1.1% 2.1% 6% 401% | 96% 69% 109%
Detroit Urban League 2005 | 8239 | 103%4 | 93% | 67.8% | 129% 2.8% 238% B1% 3b66% | 108% 80% 123%
Dickinson+-Iron DHD 271 | 1039 | 1,310 | 9%5.1% | 0.6% 1.3% 2.8% 483% 567% 257% | 63% 60% *
District Health Dept #10 262 | 8477 | 10,739 | 80.0% | 12% | 138% 4.2% 40.8% 83% 481% | 68% 68% *
District Health Dept. #2 427 | 1667 | 2094 | %57% | 09% 1.1% 1.8% 41.0% 29% B% | 62% 61% *
District Health Dept. #4 519 | 1935 | 2454 | ®24% | 0.6% 1.3% 5.4% 37.6% 22%  484% | 55% 55% @ *
Genesee Courty HD 3372 | 11687 | 15059 | 52.3% | 43.0% | 24% 1.9% 21.3% 4%  481% | 90% 63% 121%
Grand Traverse County HD 587 | 210 | 2797 | 916% | 04% 48% 2.6% 434% 80% 435% | 66% 67% @ *
Health Delivery, Inc. 583 | 2634 | 3217 | 9.0% | 51.7% | 366% 2.4% 46.0% 289% 452% | 7.9% 89% 99%
Huron County HD 22 | 941 | 1,163 | HM5% | 03% 34% 1.6% 51.4% 195% 524% | 49% 45%  *
Ingham County HD 1968 | 6239 | 8207 | 505% | 25.0% | 151% 43% 29% 539% 283% | 74% 69% 107%
InterCare Corm Health Network 3687 | 13790 | 17,377 | 565% | 33% | 346% 4.3% 384% 21% 345% | 63% 59% 131%
lonia County HD 429 | 1690 | 2119 | 84.0% | 04% | 114% 5.3% 376% 209% 508% | 73% 75% @ *
Jackson County HD 1299 | 4513 | 5812 | 711% | 13.9% | 67% 7.5% 339% 22% 482% | 67% 61% 90%
Kalamazoo County HD 037 | 3446 | 4383 | 596% | 185% | 90% 10.9% 376% 191% 520% | 74% 62% 144%
Kalamazoo Family Health Center 752 | 28% | 3648 | 30.9% | 44.0% | 161% 11.8% 386% 302% 433% | 90% 78% 120%
Kent County HD 5164 | 19042 | 24206 | 37.5% | 20.7% | 33.8% 5.6% 37.4% 9% M% | 67% 66% 94%
Keweenaw Bay WIC Program 72 | 262 | 3% | 72% | 00% 27% 59.6% 391% 203% 525% | 17% @ * E
Lapeer Courty HD 500 | 1778 | 2,278 | ©89.8% | 0.6% 55% 36% 402% 04%  47%% | 54% 52% *
Livingston County HD 478 | 1566 | 2044 | NP% | 1.0% 51% 3.8% 27.1% 202% 530% | 7% 70% *
Luce-Mackinac-Alger-Schodlaraft DHD | 235 | 1002 | 1,237 | &7% | 0.4% 0.5% 10.1% 60.7% 574%  205% | 4% 51%  *
Macomb County HD 2100 | 8720 | 10,829 | 67.3% | 185% | 4.1% 5%% 254% 311%  404% | 83% 69% 144%
Marguette County HD 412 | 1445 | 1,857 | 87.3% | 0.6% 1.4% 8.8% 382% 200% 51.7% | 59% 64% *
Mid MI Comm Action Agency 447 | 1627 | 2074 | B3% | 1.2% 15% 4.0% 358% 242% 453% | 80% 82% *
Md-Mchigan DHD 1020 | 4042 | 5062 | 89.% | 0.6% 7.2% 2.1% 406% 289% 448% | 60% 59% *
Monroe County HD 853 | 2395 | 3248 | 823% | 41% 75% 6.3% 37.7% 283% 464% | 51% 48% *
Muskegon County HD 1763 | 6504 | 8267 | 54.9% | 26.2% | 108% 7.3% 385% B4%  47.0% | 68% 57% 99%
Northwest M Comm Health Agency 761 | 3054 | 3815 | 914% | 04% 1.8% 47% 46.0% 389% 363% | 54% 54% *
Oakland County HD 4071 | 14433 | 18504 | 485% | 30.9% | 150% 3% 235% B6% 4713% | 7% 71% 88%
Pub Hith Delta & Menominee Courties | 391 | 1533 | 1,924 | 915% | 0.1% 1.4% 6.6% 456% 27% 491% | 62% 64% *
Saginaw Courtty Dept PH 1231 | 4606 | 5837 | 50.8% | 206% | 154% 3.8% 405% 59% 45%% | 98% 67% 17.3%
Sarnilac County HD 205 | 1155 | 1,450 | 91.3% | 0.1% 6.0% 2.6% 437% 06% 42% | 63% 59% *
Shiawassee Courty HD 517 | 205% | 2573 | 92.8% | 0.3% 3.1% 35% 480% 200% 0% | 7.6% 74% *
St. Clair County HD 961 | 3064 | 495 | 785% | 4.8% 7.3% 8.8% 406% 85% 448% | 7% T74% *
Tuscola County HD 389 | 1602 | 1,91 | 26% | 02% 4.8% 2.3% 464% 206% 4% | 57% 56% *
Washtenaw Courty HD 1504 | 4679 | 6,183 | 394% | 39.3% | 115% 5.1% 287% B0% 394% | 57% 58% 67%
Wayne County HD 3889 | 15227 | 19,116 | 69.1% | 18.6% | 4% 4.1% 29.1% %1% B5% | 61% 59% 75%
Westem Upper Penin DHD 411 | 1618 | 2029 | R2% | 1.1% 09% 31% 427% 218% 464% | 39% 41%  *

@ PNSS & PedNSS combined data (Distribution of American Indian/Alaska Native & Asian/Pacific Islander available in Local Agency Briefs). ® PNSS Data.

*Data insufficient for analysis
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Table A-1 (continued) Selected indicators by Local WIC Agency, Michigan PNSS & PedNSS 2007

Breastfeeding® Overweight %° Obese %° Anemia
P 6 months . n : ) d

Initiation duration® Total White Black  Hispanic Total White Black  Hispanic | <5yrs
Michigan 54.0% 15.3% 16.4% 166% 14.2% 19.3% 13.8% 12.9% 11.5% 20.3% 14.6%
Local Agency
Barry-Eaton DHD 58.3% 12.8% 17.7%  174% * 25.7% 12.8% 11.8% * 20.0% 5.3%
Bay County HD 53.1% 10.7% 15.7% 154% 19.4% 16.3% 14.3% 13.4% * 15.1% 11.8%
Benzied eelanau DHD 72.0% 37.1% 18.0% 18.8% * 13.5% 16.4% 13.3% * 27.0% 8.0%
Berrien County HD 49.4% 14.2% 164% 159% 17.5% 21.3% 11.2% 12.3% 9.8% 12.8% 18.4%
Branch-Hillsdale-St. Joe DHD 57.6% 14.7% 191% 185% 14.3% 23.3% 17.4% 152%  10.7% 27.9% 9.7%
Calhoun County HD 52.1% 9.5% 18.7% 188% 19.2% 18.8% 14.7% 15.0% 134% 16.4% 16.7%
Central Ml District HD 62.3% 15.0% 18.5% 18.3% * 27.7% 14.5% 14.2% * 12.8% 11.8%
Chippewa County HD 65.5% 19.0% 17.9% 18.0% * * 14.2% 9.8% * * 10.3%
Community Action Agency 55.6% 13.7% 166%  155% * 19.4% 15.3% 14.9%  16.0% 17.8% 14.9%
Detroit Dept. of Health & Wellness 38.1% 14.5% 14.1% 14.0% 13.0% 19.4% 13.0% 10.9% 11.3% 21.8% 18.8%
Detroit Urban League 39.1% 19.1% 154% 146% 14.3% 20.9% 12.8% 9.9% 11.6% 19.6% 291%
Dickenson-Iron DHD 56.6% 17.7% 152% 16.0% * * 15.7% 14.6% * * 6.8%
District Health Dept #10 64.0% 15.6% 176%  16.6% * 23.6% 14.6% 12.6% * 25.0% 10.9%
District Health Dept. #2 46.5% 9.7% 19.6% 19.6% * * 13.4% 13.4% * * 13.1%
District Health Dept. #4 63.8% 16.2% 164%  165% * * 13.1% 12.6% * * 10.0%
Genesee County HD 40.9% 8.3% 15.5% 15.7% 15.3% 19.3% 12.3% 12.6% 11.5% 14.1% 26.1%
Grand Traverse County HD 80.8% 32.7% 17.3% 16.8% * 18.8% 10.1% 9.2% * 20.8% 12.0%
Health Delivery, Inc. 42.2% 12.2% 16.4% 168% 12.1% 21.9% 15.7% 14.2% 11.6% 21.1% 16.9%
Huron County HD 51.4% 12.0% 139%  145% * * 12.0% 11.9% * * 8.1%
Ingham County HD 65.7% 17.6% 17.4% 177% 16.1% 19.8% 13.7% 13.3% 12.9% 15.8% 9.2%
InterCare Comm Health Network 58.9% 184% 16.6% 156% 14.9% 182% 14.5% 12.3% 7.9% 18.7% 17.1%
lonia County HD 54.3% 94% 17.2% 17.2% * 20.2% 18.9% 16.7% * 36.9% 7.3%
Jackson County HD 51.7% 9.6% 142%  154% 10.3% 9.9% 13.5% 13.0%  126% 22.3% 12.1%
Kalamazoo County HD 58.6% 14.4% 18.0% 189% 14.9% 20.6% 14.6% 16.0% 13.9% 13.5% 17.2%
Kalamazoo Family Health Center 59.2% 15.4% 15.6% 1563% 164% 15.3% 14.6% 13.9% 12.5% 17.2% 25.9%
Kent County HD 61.7% 16.8% 16.7% 153% 14.9% 19.0% 15.7% 12.2% 10.7% 21.5% 13.5%
Keweenaw Bay WIC Program 46.6% * 26.3% * * * 11.9% * * * 11.6%
Lapeer County HD 50.1% 16.0% 17.2% 17.3% * 13.8% 12.8% 12.2% * 224% 14.8%
Livingston County HD 71.3% 20.0% 18.6% 18.7% * 18.5% 15.7% 14.4% * 37.0% 3.3%
Luce-Mackinac-Alger-Schoolcraft DHD 57.5% 14.5% 194% 19.2% * * 15.7% 15.5% * * 13.4%
Macomb County HD 93.5% 11.4% 14.5% 146%  10.9% 15.9% 12.9% 12.9% 10.9% 21.2% 19.4%
Marquette County HD 63.1% 23.0% 21.0%  202% * * 11.9% 11.8% * * 5.2%
Md MI Comm Action Agency 63.7% 12.5% 17.7% 18.0% * * 16.6% 16.6% * * 4.5%
Md-Michigan DHD 63.2% 16.7% 16.5% 15.9% * 23.8% 11.4% 10.9% * 17.5% 5.0%
Monroe County HD 51.6% 12.3% 16.2% 16.4% * 16.7% 11.4% 11.1% * 12.1% 10.2%
Muskegon County HD 43.4% 11.4% 146%  146% 12.0% 16.2% 14.1% 13.0%  137% 19.6% 15.5%
Northwest Ml Comm Health Agency 73.3% 21.5% 192% 19.2% * 17.9% 13.7% 13.4% * * 2.95%
Oakland County HD 48.9% 15.0% 17.4% 176% 15.0% 21.0% 13.6% 12.8% 11.5% 19.4% 15.0%
Pub Hith Delta & Menominee Counties 50.5% 15.7% 18.3% 18.8% * * 14.2% 12.9% * 33.3% 1.7%
Saginaw County Dept PH 46.7% 8.1% 172%  165%  19.3% 16.6% 13.5% 14.0% 9.6% 17.8% 14.3%
Sanilac County HD 51.4% 13.1% 154% 15.3% * 20.8% 10.2% 9.9% * * 2.8%
Shiawassee County HD 56.5% 13.8% 17.0% 16.1% * 38.9% 14.2% 14.2% * * 6.0%
St. Clair County HD 51.6% 10.9% 15.5% 149% 18.7% 16.8% 11.8% 10.8% 16.0% 13.9% 13.5%
Tuscola County HD 61.1% 11.0% 16.7% 16.9% * 13.5% 9.9% 10.4% * * 5.6%
Washtenaw County HD 66.8% 28.2% 149% 143% 15.8% 15.0% 14.0% 146%  1M.7% 235% 22.3%
Wayne County HD 75.2% 20.6% 16.2% 164% 13.7% 23.8% 13.4% 13.2% 13.1% 17.7% 11.9%
Westem Upper Penin DHD 65.6% 25.1% 184% 18.4% * * 11.8% 12.1% * * 4.3%

P PNSS Data. © Analysis limited to children < 2 years of age. PedNSS data. ® Analysis limited to children 2-5 years of age. *Data insufficient for analysis
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Table A-2. Selected indicators by Local WIC Agency, Michigan PNSS & PedNSS 2006

PNSS | PedNSS | Total® Race/Ethnicity? 1st Trimester| Weight Gain ® Low Birthweight °
N N N | whie  Black Hispanic MUt [ W€l stdeal | Total  White Black
racial | Enroliment
Michigan 61660 | 232137 | 203797 | 53.8% | 268% | 13.3% | 4% | 337% | 293% 437% | 7.7% 6.4% 11.3%
Local Agency
Barry-Eaton DHD 753 | 2720 | 3473 | 891% | 23% | 52% | 25% | 416% | 355% 409% | 7.0% 7.2%
Bay County HD 693 | 2783 | 3476 | 776% | 23% | 120% | 72% | 427% | 258% 473%| 63% 67%
Berzie-Leelanau DHD 189 | 808 | 97 | 724% | 03% | 153% | 66% | 467% | 252% 483%| 55% 58%  *
Bertien County HD 1102 | 3812 | 4914 | 475% | 414% | 49% | 48% | 336% | 246% 508% | 65% 56% 8.3%
Branch-Hilsdale-St. Joe DHD 1274 | 5067 | 6341 | 803% | 26% | 150% | 16% | 387% | 318% 446%| 56% 56% *
Calhoun County HD 1110 | 4610 | 5720 | 614% | 224% | 9.6% | 55% | 398% | 229% 486% | 63% 67% 54%
Central MI District HD 1207 | 5085 | 6292 | 925% | 08% | 22% | 34% | 413% | 268% 461%| 7.1% 69%
Chippewa Courty HD 201 | 1156 | 1447 | 536% | 03% | 15% | 194% | 582% | 196% 520% | 53% 7.2%  *
Community Action Agency 560 | 1973 | 2542 | 672% | 17% | 268% | 36% | 259% | 232% 472% | 84% 87%  *
Detroit Dept. of Health & Wellness 0830 | 3791 | 43621 | 82% | 745% | 146% | 09% | 241% | 365% 394% | 11.1% 53% 125%
Detroit Uban League 2066 | 8044 | 10110 | 81% | 663% | 138% | 27% | 269% | 307% 349% | 102% 11.5% 11.0%
Dickinson-lron DHD 247 1,080 1,327 93.9% 0.5% 1.7% 2.9% 47.3% 36.7% 39.3% | 4.8% 4.6% *
District Health Dept #10 2055 | 8157 | 10212 | 79.8% | 15% | 133% | 46% | 431% | 217% 486% | 63% 67% *
District Health Dept, #2 442 | 1661 | 2103 | 965% | 10% | 1.0% | 10% | 437% | 264% 481% | 53% 5%
District Health Dept, #4 476 | 1961 | 2437 | 9% | 05% | 09% | 55% | 415% | 250% 463%| 67% 63%
Genesee County HD 3208 | 11016 | 15214 | 532% | 414% | 26% | 23% | 276% | 239% 488% | 85% 68% 10.6%
Grand Traverse County HD 551 | 2086 | 2637 | 897% | 09% | 58% | 22% | 494% | 206% 473%| 7.0% 68%
Health Delivery, Inc. 591 | 2678 | 3269 | 89% | 531% | 353% | 23% | 534% | 288% 433% | 100%  *  135%
Huron County HD 243 | 1004 | 1247 | 1% | 01% | 49% | 15% | 438% | 240% 434%| 68% 726
Ingham County HD 1799 | 6241 | 8040 | 50.8% | 243% | 152% | 36% | 238% | 438% 350%| 7.6% 6.2% 128%
InterCare Comm Health Network 3246 | 13086 | 16332 | 56.7% | 34% | 342% | 39% | 385% | 348% 365%| 67% 7.0% 67%
loria County HD 40 | 1659 | 2000 | 83.0% | 04% | 118% | 37% | 307% | 264% 452% | 38% 39%  *
Jackson Courty HD 113 | 3950 | 5089 | 721% | 140% | 69% | 57% | 406% | 276% 481% | 85% 89% 107%
Kalamazoo County HD 83 | 3356 | 4190 | 61.3% | 184% | 87% | 94% | 308% | 188% 538% | 7.4% 61% 102%
Kalamazoo Family Health Certer 663 | 2736 | 3399 | 209% | 458% | 157% | 66% | 442% | 305% 435% | 7.1% 51% 97%
Kent County HD 489 | 18650 | 23558 | 37.6% | 208% | 34.1% | 48% | 304% | 272% 425% | 6.5% 6.3% 10.1%
Keweenaw Bay WIC Program 53 254 | 307 | 104% | 00% | 23% | 485% | 327% | 200% s12%| o
Lapeer County HD 453 | 1669 | 212 | 889% | 06% | 66% | 32% | 309% | 280% 444% | 85% 7.9%  *
Livingston County HD m5 | 1368 | 1783 | 925% | 12% | 42% | o&% | 233% | 213% 9% | 37% 35%  *
Luce-Mackinac-Alger-Schoolaraft DHD | 209 | 92 | 1201 | 827% | 05% | 0.9% | 81% | 542% | 512% 287%| 55% 5%  *
Macormb County HD 2230 | 9047 | 11286 | 84% | 151% | 69% | 57% | 280% | 328% 406% | 50% 47% 86%
Marguette County HD 320 | 1362 | 1682 | 877% | 05% | 17% | 78% | 544% | 199% 474% | 59% 65%  *
Mid MI Comm Action Agency 390 | 1881 | 1971 | 83% | 10% | 17% | 36% | 381% | 250% 47.1% | 84% 7.7%  *
Mid-Michigan DHD o79 | 3959 | 4938 | 01% | 07% | 71% | 18% | 362% | 223% 499% | 65% 6.0% *
Monroe County HD 791 | 2128 | 2919 | 831% | 42% | 7.2% | 46% | 389% | 217% 468% | 65% 64%  *
Muskegon County HD 1563 | 5977 | 7540 | 55.0% | 261% | 107% | 62% | 401% | 226% 487% | 6.6% 6.0% 9.3%
Northwest Mi Comm Health Agency 735 | 3008 | 3743 | 09% | 05% | 22% | 40% | 476% | 356% 361%| 45% 46% 9.8%
Oakland County HD 3950 | 14071 | 18030 | 49.1% | 208% | 154% | 32% | 254% | 222% 467% | 7.1% 58% 9.8%
Pub Hith Delta & Menominee Counties | 368 | 1562 | 1,930 | 906% | 01% | 1.8% | 61% | 415% | 225% 526%| 56% 53% *
Saginaw County Dept PH 1152 | 4640 | 572 | 503% | 297% | 156% | 39% | 407% | 201% 522% | 85% 6.4% 126%
Sanilac County HD 24 | 1124 | 1358 | B2% | 00% | 49% | 17% | 461% | 230% 440% | 48% 4as% -
Shiawassee County HD 530 | 2095 | 2625 | B4% | 04% | 31% | 26% | 491% | 282% 441% | 7.1% 7.4%
St Clair County HD 95 | 4011 | 5006 | 802% | 43% | 68% | 80% | 345% | 250% 476% | 7.8% 7.5% 20.0%
Tuscola County HD 32 | 1622 | 1964 | 93.2% | 03% | 46% | 16% | 385% | 251% 437%| 6.8% 67%  *
Washtenaw County HD 1400 | 4813 | 6213 | 386% | 400% | 115% | 42% | 306% | 364% 385%| 7.8% 74% 95%
Wayne County HD 4048 | 15036 | 19084 | 71.7% | 179% | 42% | 28% | 262% | 301% 417% | 6.3% 58% 8.8%
Westem Upper Penin DHD 392 | 1616 | 2008 | 923% | 11% | 06% | 30% | 411% | 280% 412% | 51% 54%  *

2 PNSS & PedNSS combined data (Distribution of American Indian/Alaska Native & Asian/Pacific Islander available in Local Agency Briefs). ® PNSS Data
*Data insufficient for analysis
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Table A-2 (continued) Selected indicators by Local WIC Agency, Michigan PNSS & PedNSS 2006

Breastfeeding® Overweight %° Obese ¢ Anemia
..., ©months . ; . f S— d
Initiation duration® Total White Black Hispanic| Total White Black Hispanic | <5yrs
Michigan 52.0% 15.8% 16.2% 16.3% 141% 193% | 134% 125% 11.2% 19.8% 12.9%
Local Agency
Barry-Eaton DHD 57.7% 16.1% 16.9% 17.2% * 153% | 124% 12.4% * * 5.3%
Bay County HD 49.5% 10.2% 18.2% 18.8% * 158% | 13.6% 13.2% * 15.1% 7.3%
Benzied eelanau DHD 76.0% 27.3% 17.7%  15.3% * 22.6% 16.8% 12.9% * 24 5% 6.5%
Berrien County HD 50.9% 13.4% 183% 191% 169% 224% | 123% 11.9% 127% 11.9% 17.4%
Branch-Hillsdale-St. Joe DHD 54.3% 11.9% 16.2% 153% 111% 215% | 172% 14.7% 111%  29.8% 10.5%
Calhoun County HD 44.7% 9.3% 20.7% 19.8% 22.0% 20.0% 138% 11.9% 155% 20.4% 15.9%
Central Ml District HD 58.6% 15.1% 17.2%  16.9% * 261% | 15.1% 14.6% * 21.7% 8.6%
Chippewa County HD 60.8% 26.9% 19.5% 21.2% * * 17.0% 13.9% * * 10.0%
Community Action Agency 53.5% 13.7% 17.8% 16.6% * 226% | 17.3% 17.4% * 17.7% 11.6%
Detroit Dept. of Health & Wellness 38.1% 15.6% 14.1% 122% 13.2% 19.4% 122% 76% 10.6% 22.4% 19.0%
Detroit Urban League 35.1% 23.2% 15.0% 16.6% 144% 167% | 14.1% 149% 11.7% 24.6% 19.4%
Dickinson-Iron DHD 57.2% 16.5% 19.2% 19.6% * * 17.2% 16.3% * 22.2% 5.5%
District Health Dept #10 62.4% 15.7% 16.5% 158% 9.8% 220% | 122% 10.8% 11.8% 19.7% 9.8%
District Health Dept. #2 47.5% 8.6% 19.5%  19.3% * * 15.6% 15.9% * 16.7% 10.2%
District Health Dept. #4 59.9% 15.1% 16.5%  16.6% * * 12.9% 13.0% * * 10.5%
Genesee County HD 43.2% 8.9% 16.1% 18.0% 132% 191% | 121% 11.9% 11.5% 19.8% 21.2%
Grand Traverse County HD 79.8% 32.3% 14.9% 14.4% * 15.1% 9.9%  9.1% * 22.6% 9.7%
Health Delivery, Inc. 41.5% 11.4% 15.2% 235% 14.5% 15.1% 16.7% 13.3% 12.9% 22.5% 13.4%
Huron County HD 47 .5% 11.7% 15.0% 15.3% * * 134% 12.9% * 16.7% 10.0%
Ingham County HD 62.1% 19.0% 17.0% 16.5% 17.4% 18.9% 13.8% 13.6% 11.1% 18.3% 11.0%
InterCare Comm Health Network 61.7% 19.9% 16.3% 14.8% 148% 186% | 14.5% 125% 11.7% 18.3% 14.0%
lonia County HD 49.2% 13.5% 19.8% 18.2% * 26.7% | 19.5% 18.0% * 32.6% 6.2%
Jackson County HD 50.2% 11.9% 15.1% 158% 102% 155% | 12.7% 128% 11.4% 17.5% 8.8%
Kalamazoo County HD 57.2% 20.3% 188% 193% 199% 136% | 16.1% 153% 147% 22.9% 21.3%
Kalamazoo Family Health Center 57.5% 12.6% 17.2% 12.9% 197% 186% | 13.5% 14.2% 11.8% 16.2% 22.8%
Kent County HD 58.8% 15.9% 16.8% 154% 134% 201% | 153% 121% 121%  20.1% 8.0%
Keweenaw Bay WIC Program 37.8% 17.1% 18.4%  12.5% * * 184% 12.5% * * 21.4%
Lapeer County HD 49.5% 13.3% 15.2% 149% 250% 204% | 11.0% 11.1% * 12.2% 13.5%
Livingston County HD 69.9% 19.7% 17.5% 163% 167% 276% | 135% 13.1% * 24 1% 3.5%
Luce-Mackinac-Alger-Schoolcraft DHD 55.4% 18.3% 184% 17.8% 33.3% * 184% 17.5% * * 14.8%
Macomb County HD 94 4% 11.2% 14.1% 142% 110% 211% | 142% 140% 94% 18.6% 18.2%
Marquette County HD 56.5% 22.6% 19.0% 19.0% * * 13.6% 12.9% * 21.4% 6.0%
Mid Ml Comm Action Agency 62.2% 16.1% 19.5% 19.6% 25.0% * 16.9% 16.9% * 6.3% 7.4%
Mid-Michigan DHD 58.4% 16.4% 10.8% 10.7% 6.7% 12.2% 9.3% 9.1% * 11.5% 4.6%
Monroe County HD 48.1% 12.5% 15.8% 159% 3.3% 224% | 106% 10.3% * 12.2% 9.2%
Muskegon County HD 44 3% 12.0% 18.3% 17.9% 16.6% 221% 183.0% 124% 12.8% 16.4% 13.7%
Northwest Ml Comm Health Agency 68.4% 26.0% 15.1% 14.8% * 276% | 10.7% 10.6% * 13.8% 3.8%
Oakland County HD 50.2% 16.2% 14.4% 158% 101% 175% | 11.0% 10.1% 84% 18.1% 13.0%
Pub Hith Delta & Menominee Counties 56.4% 14.3% 17.3%  16.8% * * 14.8% 14.0% * 20.0% 2.0%
Saginaw County Dept PH 44.4% 7.6% 17.6% 18.2% 14.5% 21.4% 1834% 14.3% 10.1% 15.5% 9.1%
Sanilac County HD 50.3% 11.2% 15.3%  15.5% * * 10.5% 10.2% * 21.1% 54%
Shiawassee County HD 58.5% 14.8% 17.0% 16.7% 83.3% * 12.0% 11.9% * 16.7% 6.7%
St. Clair County HD 44.8% 8.7% 16.4% 15.9% 141% 189% | 10.7% 10.5% 9.0% 11.4% 9.4%
Tuscola County HD 59.1% 11.8% 14.7% 141% * 211% | 11.9% 12.1% * 13.2% 5.7%
Washtenaw County HD 63.3% 26.7% 18.0% 18.6% 165% 206% | 13.9% 13.6% 145% 19.0% 22.8%
Wayne County HD 57.8% 22.4% 16.6% 17.0% 153% 17.4% 138% 13.9% 11.3% 19.3% 9.9%
Westem Upper Penin DHD 62.2% 25.3% 18.2% 19.2% * * 11.8% 11.7% * 33.3% 71%

® PNSS Data. ° Analysis limited to children < 2 years of age. *PedNSS data. ° Analysis limited to children 2-5 years of age.
*Data insufficient for analysis

A4




Table A-3. Selected indicators by Local WIC Agency, Michigan PNSS & PedNSS 2005

PNSS | PedNSS | Total® Race/Ethnicity? 1st Trimester|  VVeight Gain® Low Birthweight
; . Multi- wic .
N N N White Black  Hispanic racial | Enrdliment® <Ideal >Ideal | Total White Black

Michigan 65204 | 229,602 | 294,806| 50.5% 25.3% | 14% | 10.3% 32.6% 202% 433% | 75% 61% 108%
Local Agency
Barry-Eaton DHD 756 2813 | 342 | 9%55% 2.0% 48% 2.2% 36.3% 84% 434% | 72% 74% *
Bay County HD 732 227 | 3348 | 81.8% 2.7% 13.8% 7.9% 47.9% 253% 451% | 40% 38%  *
Berzie- edlanau DHD 206 ) 972 70.9% 0.3% 18.0% 7.1% 43.7% 2718% 407% | 65% 77% *
Bertien Courty HD 1,081 3976 | 5062 | 48.0% 405% 5.3% 5.8% 35.6% 242% 481% | 62% 68% 56%
Branch+Hillsdale-St. Joe DHD 1,345 5247 | 6103 | 87.2% 2.1% 16.8% 1.9% 39.0% 342% 400% | 54% 57% *
Calhoun Courty HD 1,293 4614 | 5816 | 615% 22.2% 93% 7.1% 35.1% 233% 506% | 66% 66% 83%
Central M District HD 1,330 5128 | 6338 | 93.8% 0.7% 20% 3.7% 43.2% 46% ATT% | 47% 44% ¢
Chippewa County HD 306 103 | 1492 | 49.0% 0.1% 1.5% 20.2% 48.7% 265% 466% | 32% * *
Community Action Agency 633 2130 | 2613 | 71.8% 24% | 267% | 45% 284% 84% 482% | 54% 59%  *
Detroit Dept. of Health & Wellness 10348 | 33971 | 43206 | 82% 76.1% | 153% 1.1% 20.8% 361% 392% | 106% 73% 11.7%
Detroit Urban League 2,206 1029 [ 93% 88.1% | 129% 2.8% 24.6% 320% 411% | 93% 52% 105%
Dickinson-lron DHD 278 1039 | 1393 | 89.4% 0.6% 1.2% 2.7% 45.9% %1% 424% | 38% 36%
District Health Dept #10 2223 8477 | 10263 | 83.7% 1.3% 14.4% 4.4% 4.9% 29% 473% | 66% 58%  *
District Health Dept. #2 435 1667 | 2188 | R9%% 0.9% 1.0% 1.8% 42.4% 240% 523% | 61% 54%  *
District Health Dept. #4 476 1935 | 2423 | 9B6% 0.6% 1.3% 5.4% 45.0% 254% 450% | 45% 45% @ *
Genesee County HD 3464 | 11687 | 15358 | 51.3% 42 2% 23% 1.9% 28.2% 26% 47% | 77% 51% 113%
Grand Traverse County HD 565 210 | 2618 | 97.8% 0.4% 52% 28% 44.6% B7% 475% | 63% 60%  *
Health Delivery, Inc. 621 263% | 3280 8.8% 50.7% | 359% 2.3% 53.0% 270% 427% | 93% * 108%
Huron County HD 247 M 1173 | B7% 0.3% 33% 1.6% 46.9% 272% 484% | 30% 32%  *
Ingham Courtty HD 1,958 6239 | 8160 | 50.8% 251% | 151% 4.3% 216% | 462% 315% | 64% 60% 10.0%
InterCare Comm Health Network 3382 | 1370 | 16115 | 60.9% 36% | 37.3% 4.6% 37.6% 378% 368% | 65% 65% 11.3%
lonia County HD 435 1690 | 1959 | 90.9% 0.4% 124% 5.7% 314% 51% 471% | 70% 64%  *
Jackson County HD 1,275 4513 | 5520 | 74.8% 14.7% 71% 7.8% 32.1% 241% 453% | 65% 60% 81%
Kalamazoo County HD 970 3446 | 4359 | 60.0% 18.6% 91% 1.0% 36.5% 214% 504% | 82% 69% 120%
Kalamazoo Family Health Centter 738 2% | 3426 | 329% 468% | 172% | 125% 43.1% B1% 432% | 83% 67% 102%
Kent Courty HD 5210 | 19042 | 23560 | 385% 212% | 347% 5.7% 39.4% 2% 427% | 74% 69% 115%
Keweenaw Bay WIC Program 59 262 311 7.7% 0.0% 2% 64.0% 43.9% 118% 588% | 82% G G
Lapeer County HD an 1778 | 2207 | R7% 0.6% 5.7% 3.7% 37.2% 195% 511% | 51% 48%  *
Livingston County HD 430 1566 | 1,747 | 107.6% 1.1% 6.0% 4.5% 27 4% 183% 526% | 66% 67% *
Luoe-Mackinac-Alger-Schoolaraft DHD 242 002 | 1313 | 77.9% 0.4% 0.8% 9.5% 61.4% 510% 300% | 53% 49% *
Macomb County HD 2123 8720 | 11103 | 656% 18.1% 40% 5.8% 24 %% 314% 420% | 78% 71% 105%
Marquette County HD 359 5 | 1767 | 91.8% 0.6% 1.5% 9.3% 44 5% 197% 502% | 53% 54%  *
Mid MI Comm Action Agency 407 1627 | 2032 | 953% 12% 16% 4.1% 41.7% A47% 462% | 70% 73% @ *
Md-Mchigan DHD 1,008 4042 | 4863 | 9B6% 0.6% 75% 2.2% 40.5% 267% 452% | 67% 66%  *
Monroe County HD 77 2% | 3052 | 875% 4.4% 80% 6.7% 38.1% 8B2% 469% | 67% 73% *
Muskegon County HD 1,699 6504 | 7917 | 574% 04% | 113% 7.6% 3B.0% 8B2% 491% | 83% 69% 109%
Northwest M Comm Health Agency 754 3054 | 3761 R.7% 0.5% 1.8% 4.8% 50.6% 26% 37.3% | 66% 66% *
Qakdand Courty HD 399% | 14433 | 17638 | 509% R4% | 157% 3.4% 21.7% %44% 45%% | 79% 72% 93%
Pub Hith Delta & Menominee Courties 400 1533 | 2015 | 87.3% 0.0% 1.3% 6.3% 46.9% 195% 515% | 63% 61% *
Saginaw County Dept PH 1,320 4606 | 6170 | 48.1% B80% | 146% 3.6% 435% 197% 496% | 72% 64% 11.0%
Sanilac County HD 310 1155 | 148 | 89.3% 0.1% 59% 26% 39.1% 21% 482% | 76% 78% *
Shiawassee County HD 521 2056 | 2585 | 24% 0.3% 31% 3.5% 50.3% 21% 488% | 52% 53%  *
St. Clair County HD 1,043 394 | 50686 | 76.3% 4.7% 7% 8.5% 37.8% 218% 507% | 62% 57% *
Tuscola Courty HD 386 1602 | 1998 | 22% 0.2% 48% 2.3% 40.1% B5% 444% | 62% 61% *
Washtenaw County HD 1,458 4679 | 6266 | 38.9% 88% | 114% 5.0% 29.2% 257% 446% | 66% 61% 87%
Wayne County HD 4453 | 1527 | 188% | 69.9% 18.8% 5.0% 4.2% 26.2% %1% 391% | 69% 59% 105%
Westem Upper Penin DHD 382 1618 | 1982 | 94.3% 1.2% 1.0% 3.1% 470% | 474% 290% | 30% 30% *

@ PNSS & PedNSS combined data (Distribution of American Indian/Alaska Native & Asian/Pacific Islander available in Local
Agency Briefs). ° PNSS Data *Data insufficient for analysis
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Table A-3 (continued) Selected indicators by Local WIC Agency, Michigan PNSS & PedNSS 2005

Michigan 52.6% 15.5% 156% 159% 134% 185% | 128% 12.3% 108%  18.4% 14.0%
Local Agency

Barry-Eaton DHD 59.5% 10.6% 187% 188% 231% 184% | 138% 13.7% * 13.2% 6.4%
Bay County HD 50.6% 16.0% 179% 175% 235% 236% | 125% 12.3% 176%  15.3% 8.8%
Benzie-Leelanau DHD 80.9% 23.5% 16.7% 14.1% * 185% | 136% 13.3% * 10.8% 8.8%
Berrien County HD 49.8% 11.0% 153% 141% 152% 279% | 116% 121% 11.6% * 14.8%
Branch-Hillsdale-St. Joe DHD 51.4% 12.1% 16.1% 156% 17.0% 218% | 151% 132% 132% 27.7% 12.9%
Calhoun County HD 49.9% 10.8% 173% 165% 184% 185% | 145% 13.3% 131%  18.9% 18.2%
Central Ml District HD 60.8% 16.8% 174% 17.5% * 20.0% | 136% 134% 200% 23.3% 9.8%
Chippewa County HD 62.9% 18.1% 19.0%  19.0% * * 162% 13.8% * * 10.3%
Community Action Agency 56.4% 12.6% 16.7% 171% 222% 149% | 146% 14.1% 139% 15.5% 11.7%
Detroit Dept. of Health & Wellness 38.8% 16.0% 121% 122% 115% 155% | 106%  9.0% 9.9% 16.4% 20.3%
Detroit Urban League 36.1% 15.8% 148% 134% 144% 172% | 129% 17.5% 109%  20.8% 24.2%
Dickenson-Iron DHD 55.9% 19.2% 19.3% 191% * * 149% 15.2% * * 11.1%
District Health Dept #10 59.8% 18.7% 146% 139% 145% 172% | 123% 11.2% 145% 19.4% 10.7%
District Health Dept. #2 44.5% 77% 182% 18.7% * * 145% 14.6% * * 12.2%
District Health Dept. #4 57.1% 18.8% 151% 15.0% * * 129% 12.6% * * 10.7%
Genesee County HD 44.3% 8.3% 144%  13.9% 14.2% 16.7% | 123% 121% 123% 16.0% 22.4%
Grand Traverse County HD 76.9% 33.2% 143% 14.3% * * 106% 10.7% * 17.5% 10.9%
Health Delivery, Inc. 441% 12.2% 179% 17.0% 16.6% 192% | 146% 17.0% 11.0% 20.8% 15.0%
Huron County HD 45.4% 12.4% 16.9% 17.0% * * 154% 14.5% * * 9.7%
Ingham County HD 62.0% 18.4% 16.9% 16.5% 151% 216% | 11.5% 102% 11.7% 15.0% 13.6%
InterCare Comm Health Network 64.9% 18.4% 171% 159% 126% 198% | 138% 126% 87% 16.6% 13.5%
lonia County HD 53.4% 14.1% 223% 213% * 30.7% | 181% 16.2% * 36.0% 9.3%
Jackson County HD 51.9% 10.8% 16.5% 16.7% 128% 202% | 121% 12.8% 100%  16.9% 9.2%
Kalamazoo County HD 57.6% 14.7% 185% 188% 155% 253% | 149% 153% 144% 13.8% 21.4%
Kalamazoo Family Health Center 55.8% 13.0% 16.8% 16.0% 165% 199% | 128% 10.1% 11.6% 17.6% 23.3%
Kent County HD 60.5% 16.2% 175% 169% 155% 203% | 15.0% 10.9% 11.1% 20.9% 7.5%
Keweenaw Bay WIC Program 35.4% 57% 194% 15.4% * * 231% 38.5% * * 16.9%
Lapeer County HD 51.8% 10.3% 158% 154% * * 131% 12.5% * 14.3% 7.3%
Livingston County HD 68.9% 17.9% 182% 18.0% * * 11.7% 12.4% * 15.4% 7.0%
Luce-Mackinac-Alger-Schoolcraft DHD 55.9% 18.1% 191% 185% * * 175%  15.9% * * 15.3%
Macomb County HD 93.7% 13.3% 120% 126% 11.0% 122% | 122% 12.3% 82% 20.1% 18.5%
Marquette County HD 67.9% 19.4% 222%  226% * * 112% 11.1% * * 51%
Mid Ml Comm Action Agency 59.9% 14.0% 188% 191% 41.7% * 16.2% 16.5% * 11.8% 11.8%
Mid-Michigan DHD 58.2% 15.5% 133% 13.7% * 10.3% | 10.8% 10.6% * 17.5% 6.1%
Monroe County HD 50.2% 13.6% 131% 134% * * 115% 11.0% 156% 13.3% 9.5%
Muskegon County HD 42.5% 13.0% 182% 175% 164% 236% | 121% 10.6% 11.7%  15.8% 19.6%
Northwest M Comm Health Agency 80.1% 22.9% 142% 14.3% * * 10.8% 10.5% * 10.0% 5.0%
Oakland County HD 50.8% 15.5% 142% 147% 107% 174% | 109%  9.5% 7.8% 17.9% 14.7%
Pub Hith Delta & Menominee Counties 57.5% 12.8% 173% 17.0% * * 155% 14.9% * 25.0% 2.0%
Saginaw County Dept PH 441% 8.8% 166% 194% 124% 194% | 134% 12.9% 125% 17.2% 8.8%
Sanilac County HD 54.0% 9.8% 16.7% 171% * * 138% 12.7% * 37.5% 4.5%
Shiawassee County HD 55.2% 19.0% 159% 15.8% * 21.7% | 11.0% 10.2% * 13.0% 52%
St. Clair County HD 45.6% 10.7% 149% 152% 168% 14.7% | 121% 122% 7.5% 16.5% 13.6%
Tuscola County HD 57.9% 84% 136% 14.1% * * 11.9% 11.2% * 30.0% 4.4%
Washtenaw County HD 63.2% 30.1% 166% 172% 154% 17.0% | 136% 14.8% 144% 16.3% 251%
Wayne County HD 52.0% 18.8% 157% 167% 141% 135% | 140% 14.1% 11.7% 19.3% 10.2%
Westem Upper Penin DHD 65.6% 26.1% 138% 14.0% * * 7.9% 8.0% * * 8.6%

® PNSS Data. ° Analysis limited to children < 2 years of age. PedNSS data

*Data insufficient for analysis
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