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I. Introduction: Obesity as a Critical Global, National,

and State Health Issue

Obesity is a complex problem that is still not entirely understood and that health
experts say involves many different layers of society. This report attempts to
characterize the obesity issue in Wisconsin and to provide an additional resource for
counteracting this problem. However, to do so first requires some discussion of the
context in which obesity occurs.

Global Obesity Issue

Obesity! is a serious health concern due to its association with various chronic
diseases and chronic disease risk factors, such as diabetes, heart disease, high
blood pressure, and certain cancers (National Institutes of Health [NIH], 1998). Since
1980, adult obesity rates in many Western countries have climbed to two or three
times their former values (World Health Organization [WHO], 2002). Developing
countries have also recently begun to follow suit, such that under-nourishment and
obesity now often occur side-by-side (Caballero, 2007). In 2005, an estimated 1.6
billion adults worldwide were overweight and more than 400 million were obese?
(WHQO, 2006). Obesity is considered one of the ten leading causes of disability and
death across the globe and is estimated to claim the lives of more than a half-million
adults annually (WHO, 2002).

Obesity in the United States

Despite the global nature of this problem, the United States still holds one of the
highest obesity rates in the world (Figure 1) (Organization for Economic Cooperation
K and Development [OECD], 2007; WHO, 2008).

Figure 1. Obesity Rates in Selected Countries: Percentage of Obese Individuals Aged 15 and
above in 2004 or Latest Available Year.?
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In the US, the obesity epidemic has been chronicled by the National Health and
Nutrition Examination Survey (NHANES). NHANES continually evaluates the health
of representative samples of American adults and children, including determinations
of overweight and obesity from measurements of height and weight (CDC, 2007a).
Based on these results, obesity rates in US adults more than doubled between
1980 and 2002 (Flegal, et al., 2002; Hedley, et al., 2004). This trend appeared
similar in men and women and across age and racial or ethnic groups (Flegal, et
al., 2002). Obesity rates have since begun to level off for both males and females
(Ogden, et al., 2006; 2007). However, more than a third (34.3%) of American adults
over the age of 20 are now obese (Ogden, et al., 2007), and about two-thirds
(66.3%) are either overweight or obese (Ogden, et al., 2006).

Perhaps more alarming are parallel increases in obesity observed in US youth

over the past several decades. Based on NHANES, between 1980 and 2002, the
percentage of obesity more than doubled in children between the ages of 2 and 11
and more than tripled for adolescents, aged 12 through 19 (Hedley, et al., 2004;
Ogden, et al., 2002). When youth aged 2 through 19 are considered, 17.1% are
obese, and more than a third (33.6%) are either overweight or obese (Ogden, et al,
2006).

Obesity in Wisconsin

In Wisconsin, our understanding of adult obesity rates is primarily based on results
from the Behavioral Risk Factor Surveillance System (BRFSS). (See Appendix A for
additional details regarding data sources.) The BRFSS is a large, population-based,
random-digit-dial telephone survey of health conditions and related behaviors,
conducted by the CDC, in conjunction with US states and territories (CDC, 2008b).
The BRFSS annually provides prevalence estimates of obesity and overweight, or
the proportion of adults that fall into each of these weight categories, for the nation
and individual states.

Rates of obesity and overweight from this survey tend to underestimate actual
values.* However, despite this limitation, BRFSS values are still widely considered
useful (e.g., see discussions of use of BRFSS data by states at: http://www.cdc.
gov/brfss/dataused.htm), although the potential for additional survey limitations is
the subject of ongoing study (e.g., see Yun, et al., 2006 or CDC initiative to
evaluate impact of cell phone use at: http://www.cdc.gov/news/2007/07/

K SurveySystem.html).

S Estimates are prima
the US (all shown in
tend to be higher a
higher than those fi

4For example, one s
underestimated NH
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Based on BRFSS results, during the early 1990s, Wisconsin had one of the highest
obesity rates in the country (Figure 2). Since that time, obesity rates for Wisconsin
have hovered around national rates, and values in both locations have more than
doubled since 1990°. In 20086, the obesity rate for Wisconsin again modestly
exceeded the value for the nation, to reach the rank of 16th highest in the country.
An estimated one million Wisconsin adults, 26.7%, were classified as obese,
compared with 25.1% of adults nationally.

Figure 2. Trends in Obesity Prevalence for US and Wisconsin
Adults, 1990-2006.
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Data source: 1990-2006 Behavioral Risk Factor Surveillance System. Wisconsin: Bureau of Health
Information and Policy, Division of Public Health, Wisconsin Department of Health Services. US: Centers
for Disease Control and Prevention (CDC, 2008b).

Changes in weight status in Wisconsin can also be illustrated by considering the
proportion of adults falling into various weight categories in 1990 and 2006. As
shown in Figure 3, the proportion of overweight individuals changed relatively little
between these two time points. However, the percentage of normal weight adults

in the population declined from approximately half in 1990 to slightly more than a
third in 2006. In addition, obesity rates increased two- to three-fold during this same
period, depending upon the obesity class, with the largest proportionate increase
observed for the most extreme classes® (Class Il and Class lll). Higher obesity
classes are associated with even greater risks of chronic disease and premature
death (Hensrud & Kilein, 2006; Mokdad, et al.,2003), along with increases in extreme
intervention measures, such as bariatric surgery (Erikson, et al., 2004; Hensrud &
Klein, 2006).

| changes in several other
als for observed rates

ht and Obesity.




Figure 3. Comparison of Weight Category Distribution for Wisconsin
Adults, 1990 and 2006.
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Data source: 1990 and 2006 Behavioral Risk Factor Surveillance System, Bureau of Health Information
and Policy, Division of Public Health, Wisconsin Department of Health Services.

Purpose and Structure of this Report

Wisconsin alone cannot solve a global and national health problem such as obesity.
However, various studies have shown that activities at the state and local levels

can successfully impact risk factors or actual rates for overweight and obesity (e.g.,
Arkansas Center for Health Improvement, 2006; Carrel, et al., 2005; Economos, et
al., 2007). As a result, this report is written under the assumption that, through well-
informed, persistent action, institutions, groups, and individuals can help reduce
obesity rates in Wisconsin and, in doing so, measurably improve the health and
well-being of Wisconsin residents.

17
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This document aims to summarize current knowledge of the problem of overweight
and obesity in Wisconsin as a means of helping to guide and motivate appropriate
action. Describing what is known also exposes gaps in our understanding of the
issue, which may help facilitate changes to improve Wisconsin’s ability to address
obesity in the future. This report focuses on several areas:

1) Essential background information about obesity, including a discussion of
weight status definitions and information about causes and public perceptions
of obesity.

2) The relationship between overweight or obesity and various health issues in
Wisconsin, to help illustrate the likely costs of this problem to individuals and to
society.

3) Prevalence of overweight and obesity in various groups of adults and youth, to
assess the overall magnitude of the problem and to help identify those most at
risk.

4) The prevalence and distribution of specific health behaviors associated with
overweight and obesity.

/Key Points from this Section:
e Obesity prevalence is problematic on a global scale.
e The US obesity rate is among the highest in the world.
e |n 2006, Wisconsin’s obesity rate ranked 16th highest in the country.

e Since 1990, obesity prevalence in Wisconsin more than doubled, and
the largest percentage of increase occurred in the most extreme obesity
categories.

e |n 2006, more than a quarter of Wisconsin adults (about 27%) were obese
and nearly 65% were overweight or obese.

e This report evaluates the magnitude of the obesity problem in Wisconsin,
identifies groups most at risk, and assesses rates for consequences of and
risk factors for obesity.

e The purpose of this report is to guide and motivate appropriate action and
identify important data gaps, to help more effectively counter the problem of

L overweight and obesity in Wisconsin. y
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Il. Determinants and Public Perceptions of Obesity

The excess levels of body fat that characterize overweight and obesity occur due
to an energy imbalance in which energy intake exceeds expenditure, but many
different factors contribute to each side of this equation. At a basic level, US
adults eat more kilocalories” per day than they did several decades ago, and most
Americans also have relatively sedentary lifestyles (Hensrud & Klein, 2006). Most
previous research relevant to obesity has focused on understanding the role of
individual-level behaviors such as these.

However, individual factors alone cannot explain two-to three-fold increases

in obesity prevalence in the US or the ongoing worldwide obesity epidemic.
Research increasingly suggests that influences at higher social levels also play

an important role in the development and maintenance of obesity. For example,
studies have found associations between the weight categories of adult residents
and the “walkabilty” of neighborhoods, the level of urban sprawl, and the density
of convenience food outlets versus supermarkets. Also, changes in school
environments, such as increasing the proportion of healthy vending choices or the
amount of time spent in physical education, can impact behaviors associated with
healthy weight in youth (Johnson-Taylor & Everhart, 2006; Papas, et al., 2007).

Studies of broad cultural changes provide additional evidence that higher levels

of influence are important contributors to obesity. For example, in developing
countries, obesity rates typically rise as diets become increasingly “Westernized”
and as physical activity levels decline with urbanization® (Hensrud & Klein, 2006;
Popkin & Gordon-Larsen, 2004). As a country’s economy develops further,

the burden of obesity typically shifts onto the poor (MclLaren, 2007; Popkin

& Gordon-Larsen, 2004). Similarly, in Western countries, people at relatively

high socioeconomic levels appear to have more control over the “obesogenic
environment.” In contrast, members of relatively disadvantaged groups are less likely
to have access to healthy foods, such as affordable fruits and vegetables, and are
more likely to live in unsafe, poorly-maintained environments that discourage regular
physical activity (Cassaday, et al., 2007; McLaren, 2007; Stafford, et al., 2007).
Under-nutrition during early development, which is more common for those with
limited economic means, may also increase the risk of obesity later in life (Caballero,
2007).

These findings are consistent with recent models of health promotion and chronic
disease prevention, which emphasize the importance of social determinants of
health (Public Health Agency of Canada [PHAC], 2005; Wilcox, 2007). The Social-
Ecological Model is one model that incorporates these ideas and is also frequently
K applied to the obesity issue (McLeroy, et al., 1988).

ome, larger portion sizes, and
| activity with urbanization are
e activities.
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According to this model, obesity and other health problems are caused by five
interacting levels of influence (Figure 4). An individual’s knowledge, beliefs, attitudes
and personality impact health behavior most directly. However, interpersonal
processes, such as the home environment, group norms or the sharing of health
information can also influence behavior. Institutions, such as worksites, schools, and
childcare facilities, represent environments in which most individuals spend a great
deal of time. These places impact health behaviors through their policies, cultures,
and physical structures. At the community level, local ordinances, social norms, and
other factors can also promote or hinder specific behaviors. Finally, at the societal
level, factors such as state and federal regulations, government economic policies,
actions by national industries and health organizations, and mass media all help
determine which behaviors are allowable, available, and desirable to individuals.

Figure 4. Ecological Perspective on Health Promotion and Disease Prevention.
- N

Society
Community

rganizational

Interpersonal

Source: Centers for Disease Control and Prevention. Available at:
http://www.cdc.gov/nccdphp/dnpa/obesity/state_programs/se_model.htm

According to the Social-Ecological Model and similar models, changes that occur
“upstream” of individual behaviors are most likely to have the broadest and most
lasting impact on obesity (McLeroy, et al., 1988; Swerrisen & Crisp, 2004). As a
result, a focus on changing environments and policies at various social levels, rather
than on simply changing individual behavior, is likely to be of primary importance in
successfully counteracting obesity. Policy changes specifically aimed at severing the
K link between obesity and poverty are also likely to be necessary (Runge, 2007).°

°A discussion of potential
its early stages (Gostin,
conducted regarding su
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Based on this discussion, tackling the obesity problem in Wisconsin is likely

to require support from residents in all walks of life—not just public health and
healthcare professionals, but also business leaders, school and government
administrators, policymakers, and other citizens. However, a common belief within
the culture is that obesity is primarily a matter of personal willpower, so responsibility
for the solution should also primarily reside within individuals (Puhl & Brownell, 2005;
Oliver & Lee, 2005). Such beliefs have been related to a reduced level of support

for public policies to address obesity (Oliver & Lee, 2005) and to the widespread
stigma toward and discrimination against obese individuals (Puhl & Brownell, 2005).
Obesity stigma, in turn, may contribute to high observed rates of depression in
obese individuals (Puhl & Brownell, 2005) and to such things as limits on the type or
extent of medical benefits available for treating obesity (Blackburn, 2007).

Concerns about potentially contributing to stigma affect public health efforts to
address the obesity problem, including decisions about whether or not to monitor
obesity levels in schools (Nihiser, et al., 2007) and even recommendations about
the most appropriate use of medical terminology (Barlow, et al, 2007). Because
public health reports are also still primarily focused on individual-level behaviors

due to a relative lack of other information, some health researchers have expressed
concern that such reports may inadvertently contribute to stigma by fostering public
misconceptions about obesity (Dorfman & Wallack, 2006; McLeroy, et al., 1988).

In this regard, although this report devotes significant attention to discussing
individual-level behaviors associated with obesity'?, this emphasis is a consequence
of the type of data currently available, rather than a judgment about the relative
importance of various social-ecological levels of influence. Developing methods for
measuring and changing social determinants of health, such as key environmental
and policy influences on obesity, is a high priority at the CDC (Metzler, 2007) and
other health organizations (PHAC, 2005; WHO Regional Office for Europe, 2008),
including the Wisconsin Nutrition, Physical Activity and Obesity Program and the
Wisconsin Partnership for Activity and Nutrition. As a result, future reports are likely
to provide a better reflection of factors at various social levels, believed to have an
important impact on obesity in Wisconsin.

/Key Points from this Section:

e Success at slowing the obesity epidemic requires consideration of and
action at all levels of the Social-Ecological Model.

e The Social-Ecological Model suggests that health behaviors arise and are
maintained due to five interacting levels of influence: individual factors,
interpersonal relationships, organizations, communities, and the greater
society.

e Public perceptions of obesity as primarily an individual problem may
undermine support for important policy and environmental changes to
counteract obesity and also contribute to obesity stigma. Stigma harms
obese individuals and can limit public health practice aimed at addressing
the issue.

e The focus of this report on individual health behaviors associated with
obesity rather than on policy and environmental factors is a matter of the
current availability of information. It does not reflect judgments of the relative

9 importance of these influences on obesity. )
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Ill. Measuring Overweight and Obesity

Assessments of overweight and obesity within populations of either adults or
youth are typically determined using Body Mass Index (BMI). BMI is also used
in conjunction with other aspects of a clinical evaluation to assess a specific
individual’s level of health risk due to excess body fat (Barlow, et al, 2007;
NIH, 1998).

Weight Status in Adults

Given a person’s weight and height, BMI can either be calculated from a simple
formula or estimated from tables (see Appendix B) (CDC, 2008a; NIH, 1998). For
adults and older adolescents, BMI can be obtained from measured or self-reported
heights and weights, although (as noted) the former method is typically more
accurate. Ranges of BMI in adults that correspond to the weight status categories
of overweight and obesity (Table 1) are based on increases in the risk of chronic
disease or other poor health outcomes (NIH, 1998).

Although BMl is relatively easy to obtain, it also has some limitations as an indicator
of excess body fat. BMI tends to misclassify some extremely athletic individuals

as overweight, but individuals who fall into the obese category almost certainly
have an excess level of body fat. Also, women and older adults tend to have a
higher percentage of body fat at the same BMI, relative to men and younger adults,
respectively. However, the use of these weight categories and their relationship to
chronic disease are continually re-evaluated," and BMI is presently considered a
reasonable indication of the percentage of body fat for all adults. These definitions
for overweight and obesity are also used as risk factors for chronic disease both
nationally (CDC, 2008c) and internationally (WHO, 2004).

Table 1. BMI Ranges for Adult Weight Status Categories.

a N
Category BMI range (kg/m?)
Underweight Less than 18.5
Healthy weight 18.5t0 24.9
Overweight 2510 29.9
Obesity: Class | 30 to 34.9
Class |l 35-39.9
Class Il 40 or higher
\_ %

Source: National Institutes of Health, 1998.

might, under certain conditions,
that the same BMI may represent
| differences are not yet fully
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Weight Status in Youth

As is true for adults, BMI for youth is considered less useful for diagnosing
overweight and obesity in specific individuals and more appropriate for monitoring
weight status in populations or for screening individuals for further assessment.
Because the relationship between BMI and body composition also changes during
growth and development, specifying a healthy weight range for youth is somewhat
more complex than it is for adults. In addition, BMI is not very useful as an indicator
of weight status for children under the age of two (CDC, 2008d; Krebs, et al., 2007).

For youth aged two through 20, weight categories can be determined by first
calculating BMI (using the same formula as for adults) and then comparing this
value with those given on gender- and age-specific growth charts (see Appendix C)
(Krebs, et al., 2007). Automatic BMI calculators for both youth and adults are also
available (CDC, 2007b; 2008e). Terminology used to describe weight categories

in youth has previously differed from that used for adults'. However, an expert
panel on pediatric overweight and obesity recently recommended that these terms
be used more consistently across the lifespan (Table 2). As a result, children and
adolescents (aged two through 20) who are at or above the 95th percentile on
growth curves are now termed “obese,” while those from the 85th through the 94th
percentiles are considered “overweight.”'®* Also, because BMI for some older
adolescents may fall below the 95th percentile on growth charts but still exceed the
adult obesity BMI cutoff value of 30, the panel recommended that such individuals
also be considered obese (Krebs, et al., 2007).® A new weight category for youth,
“extreme obesity,” has also been added that includes individuals above 99th
percentile on growth charts (Barlow, et al., 2007). Because this percentile is not
& shown in standard growth charts, cutoff values are provided in Appendix C.

Table 2. Weight Status Categories for Youth, Aged Two Through 20, Based
on BMI-for-Age Percentiles (Appendix C).

a N
Category BMI percentile
Underweight Less than 5th
Healthy weight 5th to 84th
Overweight 85th-94th (and BMI <30 kg/m?)
Obesity 95th — 99th (or < 95th and BMI > 30 kg/m?)
Extreme Obesity >99th

- J

Source: Barlow, et al., 2007; Krebs, et al., 2007.

2Previously, chil
85th percentil

*Due to the ab
group with a

T“Although mal
for a list of s
should be tal

SFor a summ
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~
Key Points from this Section:

Overweight and obesity are terms used to describe weight categories that
are greater than that considered healthy.

For populations of adults or youth, overweight and obesity are typically
determined using Body Mass Index (BMI), calculated from height and weight.

In adults, overweight is defined as a BMI >25 kg/m? but < 30 kg/m?, and
obesity is defined as a BMI =30 kg/m?. These distinctions are based on an
increased risk of negative health outcomes.

For youth between the ages of two and 20, weight categories are
determined by comparing BMI with gender- and age-specific growth charts.
Based on new recommendations, youth at the 85th to 94th percentile on
growth charts are considered overweight, while those at or above the 95th
percentile are considered obese.

Youth with a BMI > 30 kg/m? are also considered obese, independent of
growth chart percentile, and those above the 99th percentile on growth
charts are categorized as having “extreme obesity.”
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IV. Consequences of Overweight and Obesity

Health Consequences in Adults and Youth

Obesity is related to a host of chronic diseases and other negative health conditions
that can diminish the length and quality of life (Table 3) (Bray, 2004). Obesity,
overweight, and weight gain during adulthood markedly increase the risk of
developing type 2 diabetes (Ogden, et al., 2007), which is associated with other
negative health conditions, such as kidney disease, heart disease, blindness, and
limb amputations. In 2006, an estimated 14.6% of hospitalizations in Wisconsin
were diabetes-related'® (National Kidney Foundation of Wisconsin & Wisconsin Lions
Foundation, 2008).

Being obese or overweight also increases the risk of various kinds of major
cardiovascular disease (CVD), including coronary heart disease, ischemic stroke,
and congestive heart failure (Flegal, et al., 2007; Li, et al., 2005). CVD accounts for
an estimated 35% of Wisconsin deaths annually and represents the number one
cause of death in the state (Yuan & Brue, 2007). The relationship between CVD
and unhealthy weight status is partly due to increases in risk factors, such as high
blood pressure, high triglyceride levels, unfavorable cholesterol levels, increased
abdominal fat stores, and a reduced ability to regulate blood sugar. Metabolic
Syndrome, a condition in which several of these factors occur in the same individual
(Grundy, et al., 2005), greatly increases the risk of both CVD and type 2 diabetes
(Grundy, 2006; Meigs, et al., 2006).

Table 3.  Selected Physical and Psychological Health Conditions
Associated with Obesity.

e N

Type 2 diabetes

Major cardiovascular disease
Increased chronic disease risk factors/metabolic syndrome
Respiratory problems

Arthritis

Certain cancers

Poor birth/reproductive outcomes
Depression

Reduced quality of life

Disability

Premature death

& /

Source: Bray, 2004; Flegal, et al., 2007; Li, et al., 2005; Ogden, et al., 2007.

ted 90-95% of diabetes cases
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Obesity has also been implicated in many other types of bodily dysfunction, such as
arthritis, gallbladder disease, fatty liver disease, and potentially serious respiratory
complications, such as sleep apnea and asthma (Beuther, et al., 2006; Bray, et

al., 2004; Flegal, et al., 2007; Li, et al., 2005). Higher BMI levels have also been
associated with an increased risk of several kinds of cancer, including pancreatic,
esophageal, colorectal, post-menopausal breast, uterine, and kidney cancers (World
Cancer Research Fund, 2007). In addition, obesity is associated with negative
psychological and social outcomes, such as an increased risk of clinical depression
(NIH, 1998) and exposure to discrimination across educational, employment, and
health care settings (Puhl & Brownell, 2003).

Poor reproductive outcomes have also been linked to overweight and obesity.
Obesity is a risk factor for polycystic ovarian syndrome, which is associated with
infertility during childbearing years and an increased risk of type 2 diabetes later
in life (Pasquali & Gambineri, 2006). Obesity is also related to potentially serious
or even life-threatening complications for both mother and infant. These include
an increased risk of developing preeclampsia, hypertension, or diabetes during
pregnancy and of having a cesarean delivery. Poor birth outcomes, such as stillbirth
and birth defects are also more likely (Yu, et al., 2006). Maternal obesity or high
amounts of weight gain during pregnancy also increase the risk of having a high
birth weight baby, which makes birth trauma and metabolic problems more likely
for infants (Reece, 2008; Yu, et al., 2006). In Wisconsin, promoting healthy birth
outcomes and, particularly, reducing disparities in these outcomes constitutes an
important focus for ongoing community and public health efforts (e.g., WI-DHS,
2008c¢).

Overweight and obese women are also less likely to successfully initiate and
continue breastfeeding for the recommended length of time (Rasmussen, 2007).
Bottle-feeding increases an infant’s risk of being overweight or obese later in life,”
potentially contributing to the transfer of unhealthy weight status across generations.

In children and adolescents, obesity has been associated with various negative
health conditions that often parallel those observed in adults. Sleep apnea may affect
more than half of severely obese adolescents (Barlow, et al., 2007). Pediatric obesity
is also associated with gallstones, fatty liver, and gastro-esophageal reflux disease
(GERD) (Reilly, 2003). Asthma and various orthopedic problems are also more
common in obese than in normal-weight youth, and these may reduce activity levels,
resulting in further weight gain (Barlow, et al., 2007). Obese children and adolescents,
particularly girls, are also at increased risk of developing psychological problems,
such as depression, low self-esteem, and behavioral problems (Reilly, 2003).

Endocrine and cardiovascular problems are also more likely in obese youth.
Increases in cardiovascular disease risk factors are among the most common
consequences of pediatric obesity, including high blood pressure, elevated blood
lipid levels, and insulin resistance. Results of some studies suggest that more than
half of obese children in elementary school have at least one cardiovascular disease
risk factor, and a quarter have at least two (Reilly, 2003). Endocrine disorders, such
as precocious puberty (defined as puberty occurring before age 8 for girls or age 9
for boys (Mayo Clinic, 2007)) and type 2 diabetes (Reilly, 2003) are much more likely
to occur in overweight or obese youth than in normal-weight individuals.

”For more information about the
Obesity in Wisconsin.
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In addition, the probability that obesity, developed during youth, will persist
throughout an individual’s life has been estimated at 20-40% for children ages 3-4,
and 60% for adolescents (Krebs, et al., 2007). One recent report projected that, by
mid-century, pediatric obesity is likely to rival cancer with respect to its contribution
to premature death (Olshansky, et al., 2005 in Ludwig, 2007). Quality of life for
obese children and adolescents may already be comparable to that for youth with
cancer (Schwimmer, et al., 2003).

Weight Status and Negative Health Conditions in Wisconsin Adults

At the present time, clinical or hospitalization data are not available in Wisconsin
to link unhealthy weight status in the population to increased health care costs

or the occurrence or treatment of chronic diseases in health care settings. Also,
even if such information were available, obesity alone does not typically qualify as
a reimbursable treatment diagnosis within heath plans (Blackburn, 2007), so it is
difficult at the present time to track this condition and its consequences and costs
within healthcare environments.

However, some associations between obesity and various health conditions in
adults can be obtained from self-reports within the BRFSS. Based on these

data, the proportion of Wisconsin residents who have had a medical diagnosis

of diabetes, arthritis, or asthma or have been told that they have an elevated
cholesterol level or high blood pressure, is approximately 1.5 to 4 times greater
(depending upon condition) for obese individuals than for those who are not either
overweight or obese (Figure 5).

Figure 5. Prevalence of Chronic Diseases or Chronic Disease Risk Factors
for Wisconsin Adults by Weight Status, 2005-2006."®
a N

B Not overweight B Overweight 3 Obese
50
446
39.5 40.3 401
40
= 30 27.3 271
) 25.4
=
<5} 20.3
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High Cholesteral  High Blood Pressure Diabetes Arthritis Asthma
\_ Health Condition D

Data source: 2005 and 2006 Behavioral Risk Factor Surveillance System, Bureau of Health Information
and Policy, Division of Public Health, Wisconsin Department of Health Services.
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Individuals who are obese are also about 1.5 to 2 times as likely as those who are
not overweight or obese to have been diagnosed with depression, rate their general
health as fair or poor, or experience activity limitations (disability) due to physical or
mental health problems (Figure 6).1°

Figure 6. Prevalence of Depression, General Health, and Disability for
Wisconsin Adults by Weight Status, 2005-2006.%°

e N

B Not overweight B Overweight 3 Obese
30 26.2
25
20.9 .
20 .2
= 15.4 16.5
S 15 13.5 14.1
[<5)
a 9.8 10.7
10
5 I
0
Depression Fair/Poor health Disability
\_ Health Condition D

Data source: 2005-2006 Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health, Wisconsin Department of Health Services.

Economic Consequences
With respect to economic consequences of obesity, one study estimated obesity-
related medical expenses for the US at $75 billion per year (measured in 2003
dollars), about half of which is publicly financed through Medicare and Medicaid
(Finkelstein, et al., 2004). Another report, based on data from the BRFSS and
several other large national surveys, estimated that if overweight and obesity rates
in the US returned to 1998 levels by 2023 (32% and 19%, respectively), the nation
would prevent 14.3 million cases of illness and save more than $300 billion annually
in medical expenses and lost productivity (Milken Institute, 2007).

Less economic information is available for Wisconsin. However, Wisconsin ranks
near the middle among states (21st lowest), with respect to per capita expenditures
associated with seven chronic diseases, most of which are associated with obesity
(Milken Institute, 2007). In addition, Wisconsin spends an estimated $1.5 billion
annually (in 2003 dollars) on obesity-related medical expenses (Finkelstein, et al.,
2004), a figure which would likely more than double if costs due to lost productivity
K were also included (Runge, 2007).

9The BRFSS simply provi
population at a particulal
weight status and negati
obesity and various neg
risk of having each con
several additional varial

20The depression variabl
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Key Points from this Section:

Obesity in adults is associated with many negative health conditions,
including type 2 diabetes, cardiovascular disease, certain cancers,
respiratory disorders, hypertension, and unfavorable cholesterol levels.

Obesity is associated with negative reproductive outcomes, including
infertility, hypertension or diabetes during pregnancy, cesarean birth, birth
trauma, stillbirth, and birth defects.

Obesity in youth has also been associated with various negative health
conditions, many of which parallel those for adults. Furthermore, the
likelihood that obesity will persist into adulthood is estimated at 20%-40%
for children aged 3-4 and 60% for adolescents.

The proportion of Wisconsin adults who have had a diagnosis of diabetes,
arthritis, asthma or who have elevated cholesterol or high blood pressure is
about 1.5 to 4 times higher for obese individuals (depending upon condition)
than for those who are not overweight or obese. Rates of depression, fair

or poor general health, and disability are about 1.5 to 2 times higher for
obese individuals than for those who are not overweight or obese. These
comparisons are likely to exaggerate actual differences in risk. However,
relationships between obesity and negative health conditions remain strong
after several other potential explanations are taken into account.

Annual medical costs due to obesity (in 2003 dollars) are estimated at $75
billion per year in the US and $1.5 billion per year in Wisconsin alone.
These costs would likely more than double if costs due to lost productivity
were included.
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V. Overweight and Obesity in Wisconsin Adults

To identify groups of Wisconsin adults likely to be at greater risk for overweight and
obesity, prevalence estimates were obtained for various demographic subgroups,
based on three combined years of data from the BRFSS (2004-2006).2"22

Sex

Wisconsin males have a significantly higher obesity rate than females do (Figure 7).
A discrepancy between sexes is also observed for “total overweight” prevalence,
defined here as the proportion of individuals who are either overweight or obese
(represented by values above each bar).2® The observed total overweight rate for
males is about a third higher than that for females.

Figure 7. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin Adults by Sex, 2004-2006.
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Data source: 2004-2006 Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health, Wisconsin Department of Health Services.

However, obesity rates for both males and females greatly exceed Wisconsin’s 2010
state health goal for adult obesity prevalence of 15% (Wisconsin Department of
Health Services [WI-DHS], 2008a). Also, when trends are evaluated separately by
sex, as of 2006, obesity prevalence appeared to still be increasing for both sexes?*

K (Figure 8).

t the determination of statistical
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Age
Obesity and total overweight rates also vary by age (Figure 9). Under the age

of thirty, nearly 18% of Wisconsin adults are obese and about 45% are either
overweight or obese. These rates increase across young age groups, plateau and
then decrease for the elderly. Notable differences in observed rates for obesity and
total overweight between consecutive age groups include an increase between the
youngest adults and those in their thirties and a decrease between individuals in
their sixties and those seventy or older. Peak obesity and total overweight rates are
observed for those in their fifties and sixties. For adults in this age range, more than
seven in ten individuals are either overweight or obese. The drop in obesity rate

for those seventy or older may at least in part reflect a well-known reduction in life
expectancy in obese adults, particularly those who become obese at younger ages
(Bray, 2004; Ogden, et al., 2007).

Figure 9. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin Adults by Age, 2004-2006.
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Figure 8. Trends in Obesity Prevalence for Wisconsin Adults by Sex,
1990-2006.
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Age by Sex

Some observed obesity rates within specific age groups are higher for males than
for females, but the overall pattern of change across age groups for each sex is
similar (Figure 10). Compared with females, males have higher total overweight
rates at all ages, and observed rates increase and plateau more rapidly across age
groups. Total overweight rates are highest for males in their fifties and sixties and for
females in their sixties. For these groups, about 16 in 20 males and 13 in 20 females
are either overweight or obese.

Figure 10. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin Adults by Age and Sex, 2004-2006.
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Race/Ethnicity

Stark differences in obesity rates in Wisconsin adults are apparent by racial or
ethnic group (Figure 11). Relative to the obesity rate for Whites, the rate for Asians
is significantly lower, rates for American Indians and Blacks are significantly higher,
and the rate for Hispanics is marginally significantly higher. 2> Of these groups, only
Asians have an observed obesity rate that falls below the 2010 state health goal of
15%. Total overweight prevalence also differs significantly by racial or ethnic group.
Relative to the total overweight rate for Whites, the rate for Asians is lower, rates for
American Indians and Blacks are higher, and the rate for Hispanics does not differ.

Figure 11. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin Adults by Race/Ethnicity, 2004-2006.
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Race/Ethnicity by Sex

Racial and ethnic differences in weight status also vary by sex. For males, American
Indians have a high observed obesity rate, relative to males in all other available
groups (Figure 12), and only the rate for this group differs significantly from that for
Whites. Total overweight rates for males do not differ significantly by race/ethnicity.
For females, Whites have a significantly lower obesity rate, relative to those for

all minority groups shown. Obesity rates for Black and American Indian females

are about 80% higher than that observed for White females. With respect to total
overweight prevalence in females, compared with the rate for Whites, Blacks and
American Indians have significantly higher rates.

When observed values for males and females are compared within race or ethnicity
categories, only White females appear to have lower obesity rates, compared with
their male counterparts. For Blacks, obesity prevalence is more than 50% higher in
females than in males. Similarly, for total overweight rates, only White and Hispanic
females have lower observed values, relative to those for males.

Figure 12. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin Adults by Sex and Race/Ethnicity, 2004-2006.
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Race/Ethnicity in Low Income Pregnant Women

CDC'’s Pregnancy Nutrition Surveillance System (PNSS) tracks self-reported weight
status prior to pregnancy and weight gain during pregnancy for low-income women
participating in the Wisconsin Special Supplemental Nutrition Program for Women,
Infants and Children, or WIC?® (WI-DHS, 2008b). This data source also provides
values by race or ethnicity (CDC, 2008f). Based on this information, the percentage
of WIC participants who were either overweight or obese before pregnancy
increased by 26% between 1997 and 2006 (Figure 13). Similar levels of increase
(25%-29%) were apparent for all racial or ethnic groups, except for Asians, for
which values over the past decade were relatively constant.

Based on 2006 values for Wisconsin (including data for more than 30,000 women),
more than half of Black and American Indian WIC participants are overweight or
obese prior to pregnancy. Rates for White and Hispanic women are somewhat
lower, and that for Asian participants is less than half as great.

Figure 13. Prevalence of Total Overweight (Overweight or Obese) Status
Prior to Pregnancy by Race/Ethnicity for Wisconsin Females
Participating in the WIC Program, 1997 and 2006.
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During the past decade, the percentage of WIC Program participants who gained
more than ideal levels of weight during pregnancy?’ increased by about 18% (Figure
14). When 2006 values are compared across race/ethnicity groups, the value for
Asians is notably lower than those observed for all other groups. However, the
proportionate increase over time over the past decade is greatest for this group
(70%). Based on 2006 data, the highest proportion of participants exceeding ideal
weight gain guidelines during pregnancy are observed for Whites and American
Indians, and these rates are more than twice that observed for Asians. Given the
variety of negative maternal and child health outcomes associated with obesity?, a
potential contribution of excessive body weight levels to negative birth outcomes in
Wisconsin apears worthy of further consideration.

Figure 14. Prevalence of Gaining More than an Ideal Level of Weight During
Pregnancy by Race/Ethnicity for Wisconsin Females Participating
in the WIC Program, 1997 and 2006.
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Education

Education and income represent different indicators of socioeconomic status
(SES). Within the general population of Wisconsin adults (based on 2004-2006
BRFSS data), differences in total overweight and obesity prevalence are apparent
by education status. College graduates have a significantly lower obesity rate,
relative to those for all other education categories (Figure 15). With respect to total

overweight prevalence, the rate for college graduates is significantly lower than that
for high school graduates.?®

Figure 15. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin Adults by Education Level, 2004-2006.
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Education by sex

Variation in rates by education status also differs by sex (Figure 16). Within each
sex, college graduates have significantly lower obesity rates, compared with those
for all other education categories. Female college graduates also have a significantly
lower total overweight rate, relative to those for other groups, but this same
advantage is not observed for males. As a result, the greatest difference in total
overweight rates between males and females is observed for college graduates.
Male college graduates are more than 50% more likely than female college
graduates to be either overweight or obese.

Figure 16. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin Adults by Education Level and Sex, 2004-2006.
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Income

With respect to income (Figure 17), when compared with the obesity rate for the
highest earning category, all other income groups have significantly higher rates.
The lowest income category is particularly disadvantaged, relative to the highest
SES group. Differences in total overweight prevalence by income group are less
pronounced than those for obesity. However, there is some indication of a health
disadvantage for moderately high income groups.

Figure 17. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin Adults by Income Level, 2004-2006.
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Income by sex

When rates by income are considered separately for males and females (Figure
18), obesity prevalence for males does not differ significantly by income category.®°
However, the obesity rate for females in the highest income group is significantly
lower than that for females in all other income groups. Obesity rates in females
increase progressively with decreasing income, such that females in the lowest
income category have an obesity rate that approaches twice that of those in the
highest income category. The total overweight rate for females in the highest income
group is also lower that those for all other categories. In contrast, for males, total
overweight prevalence is greater at moderate and high, as opposed to low, income
levels.

The greatest observed difference in total overweight rates between males and
females in the same income category occurs for those in the highest SES category.
With respect to obesity rates, only males in upper income categories have higher
observed rates, relative to those for females. At lower income levels, females tend to
have somewhat higher observed rates.

Figure 18. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin Adults by Income Level and Sex, 2004-2006.
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Public health region

Obesity and total overweight prevalence vary modestly across Wisconsin’s five
public health regions (Figure 19). Obesity rates are highest in the Northeastern and
Western Regions, relative to those for the Southern and Southeastern Regions, with
prevalence for the Northern Region falling in between. A similar ranking is apparent
for total overweight prevalence.

Figure 19. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin Adults by Wisconsin Department of Health Services

Region, 2004-2006.
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Data source: 2004-2006 Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health, Wisconsin Department of Health Services.

County
When obesity and total overweight prevalence are examined by county, a much
greater level of variability is apparent than that observed by region. Figures 20
and 21 respectively show quartiles®' of obesity and total overweight prevalence by
county and include boundaries for the five Wisconsin Department of Health Services
(DHS) health regions. Estimates for obesity prevalence differ by more than 2.5-fold
across Wisconsin counties (Figure 20), and only the observed rate for one county
(Ozaukee) meets the current state health goal level of 15% obesity prevalence for
adults. In addition, for all Wisconsin counties, without exception, between half and
three-quarters of adults are either overweight or obese (Figure 21).

$1Quartiles are obtained by ranking count
in the top quarter of the ranked list (hig
second-darkest hue, etc.
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Figure 20. Adult Obesity Prevalence for Wisconsin Counties by Quartile,
2004-2006.
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Figure 21. Adult Total Overweight Prevalence for Wisconsin Counties by
Quartile, 2004-2006.
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Milwaukee County

Weight status rates (based on 2004-2006 data) can also be compared for the

City of Milwaukee versus the remainder of Milwaukee County. The obesity rate for

Milwaukee is significantly greater than that for the rest of the county. However, total

overweight rates for these two areas do not differ (Figure 22).

Figure 22. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin Adults for the City of Milwaukee Versus the Remainder
of Milwaukee County, 2004-2006.
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Data source: 2004-2006 Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health, Wisconsin Department of Health Services.




(" . . .
Key Points from this Section:

e Adult males have a modestly higher obesity rate, relative to that for females.
Males also have a total overweight rate (defined as individuals who are either
overweight or obese) that is about a third higher than that for females.

e As of 2006, 25% of females and 29% of males in Wisconsin were obese,
and obesity still appeared to be increasing for both sexes.

e Before the age of 30, 18% of Wisconsin adults are obese and 45% are
overweight or obese. These values increase across young adult age across
groups, plateau, and then decline in the elderly. Those in their fifties and
sixties have the highest observed obesity and total overweight rates.

e The pattern of change in obesity rates across age groups is similar for males
and females. Total overweight rates increase more rapidly across young age
groups in males than in females. Peak total overweight rates occur for males
in their fifties and sixties and for females in their sixties. During these times,
about 13 in 20 females and 16 in 20 males are either overweight or obese.

e Relative to the obesity rate for Whites (25%), the rate for Asians (9%) is
significantly lower, and those for Blacks (34%) and American Indians (40%)
are significantly higher. Although the observed rate for Hispanics (29%) is
also higher than that for Whites, the small sample size for this group makes it
harder to clearly establish a difference. Differences for total overweight rates
generally follow those for obesity.

e Within males, the obesity rate for Whites is significantly lower than that for
American Indians but does not differ from those for Blacks and Hispanics.
Total overweight prevalence in males does not differ appreciably across
groups. For females, Whites have a significantly lower obesity rate, relative
to those for American Indians, Blacks, and Hispanics and a lower total
overweight rate, relative to those for Blacks and American Indians.

e Only White females have a lower observed obesity rate, relative to that for
their male counterparts.

e Between 1997 and 2006, the percentage of women participating in the
Wisconsin Special Supplemental Nutrition Program for Women, Infants, and
Children (WIC) who were overweight or obese prior to pregnancy increased
by 26% to a value of about 46%.

e |n 2006, American Indian and Black WIC participants had relatively high
observed rates for pre-pregnancy total overweight. Whites and Hispanics
had somewhat lower and Asians had much lower observed rates.

e For women participating in Wisconsin WIC, about 45% gained more than
ideal levels of body weight during pregnancy; rates were lowest for Asians
and highest for Whites and American Indians.
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Key Points continued:

e The adult obesity rate for college graduates is significantly lower than those
for individuals with lower education levels (21% versus 27-29%). Differences
in total overweight rates are less pronounced.

e Both male and female college graduates have significantly lower obesity
rates, relative to rates for their same-sex counterparts with lower levels of
education. For total overweight prevalence, only female college graduates
have rates that are consistently lower than those for other groups.

e Adults with an annual household income of $50,000 or more have a
significantly lower obesity rate (24%), relative to those for all other income
groups, particularly those with incomes under $15,000 (34%). Total
overweight prevalence is less variable across groups.

e For females, the obesity rate nearly doubles as income level declines. High-
income females also have low total overweight rates, relative to females in
all other income categories. In contrast, obesity rates for males differ less
across groups, and total overweight rates are higher for upper, relative to
lower, income groups.

® The largest male-female difference in observed total overweight rates by
education level occurs for college graduates. Similarly, the greatest male-
female discrepancy in both obesity and total overweight rates by income
level occurs for the highest earning group.

e Obesity prevalence is modestly higher in the Northeastern and Western
Department of Health Services Regions, compared with rates for the
Southern and Southeastern Regions, with the Northern Region falling in
between.

e Adult obesity prevalence varies more than 2.5-fold (14%-39%) by Wisconsin
county. Also, between half and three-quarters of adults in each county are
overweight or obese.

e The City of Milwaukee has a higher obesity rate (29%), relative to that for the
remainder of the county (23%).

e For Wisconsin adults, only Asians and residents of one county (Ozaukee)
meet the obesity rate, specified by the 2010 state health goal of 15%.
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VI. Overweight and Obesity in Wisconsin Youth

High School Students

Some information is available in Wisconsin for monitoring obesity and overweight
status in adolescents and children. Data on weight status in high school students
(based on self-reported height and weight) are obtained through the Youth Risk
Behavior Surveillance System (YRBSS)®? (CDC, 2008g). Figure 23 shows the
available data over time for obesity and total overweight rates in high school
students for the US, Wisconsin, and the Milwaukee Public School (MPS) District.
Based on the most recent values (2007), obesity and overweight rates for Wisconsin
are significantly lower than those for the US. Also, obesity rates have increased over
time for the US but have held steady for Wisconsin,*® although Wisconsin rates are
still above the 2010 state health goal for this population of 8% (WI-DHS, 2008a).

Figure 23. Trends in Overweight, Obesity, and Total Overweight Prevalence
for High School Students in the US, Wisconsin, and the Milwaukee
Public School District, 1999-2007.
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Data source: 1999-2007 Youth Risk Behavior Surveillance System, Centers for Disease Control and
Prevention (US data), Wisconsin Department of Public Instruction (Wisconsin data), and
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Obesity prevalence has also been consistent over time for MPS students, although
fewer years of data are available for comparison. However, the rate of adolescent
obesity for MPS is significantly greater than that for the nation and more than 1.5
times that observed for Wisconsin. The populations of Milwaukee and Wisconsin
high school students differ in many respects. For example, when compared with
high school students across the state, MPS students have more than four times the
proportion of racial or ethnic minority individuals (86% versus 19%, respectively).
MPS also has nearly triple the percentage of students eligible for the free and
reduced lunch program (73% versus 25%, respectively) (Wisconsin Department of
Public Instruction, 2008), an indication of the proportion of students from relatively
low-income households.

Data from the two most recent YRBSS years (2005 & 2007) were aggregated to
compare rates for obesity and total overweight for different demographic groups
of high school students. Based on these data, the obesity rate for males is more
than double that for females, and the male total overweight rate is about 1.5 times
that for females (Figure 24). No significant differences are apparent by grade. Only
females meet the state health goal level specified for high school students of 8%.

Figure 24. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin High School Students by Sex or Grade, 2005-2007.
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Data source: 2005-2007 Youth Risk Behavior Surveillance System, Wisconsin
Department of Public Instruction.
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When rates for high school students are compared by racial or ethnic category,

total overweight rates vary significantly by group but obesity rates do not (Figure

25). Compared with the total overweight rate for Whites, rates for Hispanics and

American Indians are significantly higher, and those for Asians and Blacks are not

different.®*

Figure 25. Prevalence of Overweight, Obesity, and Total Overweight by Race/
Ethnicity for Wisconsin High School Students, 2003-2007.
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Data source: 2003-2007 Youth Risk Behavior Surveillance System,
Wisconsin Department of Public Instruction.
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Total overweight rates can also be compared by sex for White and Black groups
(Figure 26). Here, rates do not differ for Black and White males. However, total
overweight prevalence for Black females is significantly higher than that for White

females.3®
Figure 26. Prevalence of Overweight, Obesity, and Total Overweight for
Wisconsin High School Students by Sex and Race, 2005-2007.
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Data source: 2005-2007 Youth Risk Behavior Surveillance System,
Wisconsin Department of Public Instruction.
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Children Participating in WIC

Some information about overweight and obesity rates for Wisconsin children is
available from CDC’s Pediatric Nutrition Surveillance System (PedNSS) (CDC,
2008f), which provides annual information on weight status for children, aged two
through four, participating in WIC (WI-DHS, 2008b)®°. In Wisconsin, this information
is based on measured heights and weights for this large group of low income or at-
risk children (typically > 50,000 per year).

Between 1997 and 2006, obesity and total overweight prevalence for this group
increased by 29% and 18%, respectively (Figure 27). Both rates have been relatively
stable since 2003. However, the 2006 obesity rate is more than a third higher than
the 2010 state health goal for obesity for this group of 9.4% (WI-DHS, 2008a).

Figure 27. Trends in Obesity, Overweight, and Total Overweight Prevalence for
Children, Aged Two Through Four, Participating in the Wisconsin
WIC Program, 1997-2006.
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Data source: 1997-2006 Pediatric Nutrition Surveillance System,
Centers for Disease Control and Prevention.




Obesity and total overweight rates for this group increase with participant age
(Figure 28). Increases in rates between 1997 and 2006 are distributed across age
groups. The largest proportionate increase in obesity and total overweight rates,
respectively, were observed for the oldest (34%) and youngest (23%) groups.

Figure 28. Prevalence of Overweight, Obesity, and Total Overweight by Age

for Children, Aged Two through Four, Participating in the Wisconsin
WIC Program, 1997 and 2006.
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Data source: 1997-2006 Pediatric Nutrition Surveillance System,
Centers for Disease Control and Prevention.
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Obesity rates for these children also vary approximately two-fold by racial or ethnic
group (Figure 29). Whites and Blacks have low observed obesity rates, relative to
those for Asians, Hispanics, and, particularly, American Indians. Total overweight
prevalence has the same ranking across groups, ranging from just under a quarter of
Black children to nearly 43% of American Indian children.

Figure 29. Prevalence of Overweight, Obesity, and Total Overweight by Race/
Ethnicity for Children, Aged Two through Four, Participating in the
Wisconsin WIC Program, 2006.

e N\
50
B overweight ¥ Obese 42.9
40
31.1
g 30 2.4
o
«b]
- 20
10
0
Black Asian American Hispanic
Indian
Race/Ethnicity
\_ %

Data source: 2006 Pediatric Nutrition Surveillance System, Centers for Disease Control and Prevention.




With respect to geographic differences in obesity and total overweight rates for
this population of children, Wisconsin has slightly lower rates than those for the US
(Figure 30). Only relatively modest differences in weight status are found across the
five public health regions within Wisconsin.

Figure 30. Prevalence of Overweight, Obesity, and Total Overweight in the US,
Wisconsin, and Wisconsin Department of Health Services (DHS)
Regions for Children, Aged Two through Four, Participating in
Federally Funded Maternal and Child Health Programs, 2006.
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Figure 31 shows obesity rates for these children by county, based on three years of
aggregated data (2004-2006). Three-fold differences are observed by county (7%-
22%). Of the demographic groups considered for this population of children, only
those in six counties fall under the state health goal level for obesity specified for
this group of 9.4%.

Figure 31. Obesity Prevalence in Wisconsin Counties by Quartile for Children,
Aged Two through Four, Participating in the Wisconsin WIC
Program, 2004-2006.
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Three-fold differences in total overweight (15% to 46%) are also observed across
Wisconsin counties for WIC-participating children (Figure 32).

Figure 32. Total Overweight Prevalence in Wisconsin Counties by Quartile for
Children, Aged Two through Four, Participating in the Wisconsin
WIC Program, 2004-2006.
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4 . . .
Key Points from this Section:
High school students

Based on 2007 YRBSS results, the obesity rate for Wisconsin high school
students falls below the national rate (11% versus 13%, respectively).
However, the obesity rate for the Milwaukee Public School (MPS) District
(18%) is significantly higher than that for the nation.

Although obesity prevalence in US high school students increased between
1999 and 2007, rates for Wisconsin remained constant. Obesity prevalence
for MPS also remained constant over the available years (2003-2007).

Male high school students have twice the obesity rate of female high school
students (14% versus 7%), and the total overweight rate is also significantly
higher for males than for females (29% and 19%, respectively).

For high school students total overweight rates differ by race/ethnicity.
Relative to the total overweight rate for Whites (23%), rates are significantly
higher for Hispanics (32%) and American Indians (33%), but they do not
differ significantly for Blacks (26%) or Asians (29%).

Total overweight rates do not differ for Black and White male high school
students. However, Black female high school students have a higher total
overweight rate, relative to that for White female high school students (24%
and 18%, respectively).

Of all of the subgroups of high school students examined, only females have
an observed obesity rate that meets the current state health goal value for
this group of 8%.

Children (aged two through four) participating in WIC

Between 1997 and 2006, obesity prevalence for children, aged two through
four, participating in WIC increased from 10% to 13%, and total overweight
prevalence increased from 25% to 29%. Both rates were relatively constant
between 2003 and 2006.

Obesity and total overweight rates for these children increase with
age group.

Based on 2006 data, observed obesity rates vary approximately two-fold

by race/ethnicity for WIC-participating children. Rates are low for Blacks
(10%) and Whites (11%), relative to those for Asians (15%), Hispanics (18%),
and American Indians (21%). Group ranks are the same for total overweight
prevalence (range = 24%-43%).

For these children, three-fold differences in rates are observed across
Wisconsin counties for both obesity (range = 7%-22%) and total overweight
(15%-46%).

Of the sub-groups examined for these children, only those in 6 of 72
counties meet the 2010 state health goal level for obesity of 9.4%.
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VIl. Behavioral Risk and Protective Factors for

Obesity in Wisconsin

As noted previously, many different factors within society influence the development
and maintenance of obesity.®” However, because many of these ultimately impact
individual behavior, specific behaviors associated with obesity can be monitored to
help evaluate the extent of the obesity problem in Wisconsin and the effectiveness
of efforts to control it. These behaviors can either help counter or promote obesity
(behavioral protective factors and risk factors, respectively). Many factors of
potential importance have been identified, including, for example, skipping breakfast
(risk factor) and eating family meals (protective factor) (Sherry, 2005; Davis, et al.,
2007). Two recently implicated pediatric obesity risk factors include insufficient sleep
and maternal smoking during pregnancy (Dietz, 2008).

Determining which behavioral factors to monitor depends upon the amount of

available scientific evidence and the ability to obtain appropriate measures. The

CDC is currently focusing on six key behavioral factors that are likely to be important

for obesity prevention and control and that have also been linked to good health

in general (CDC, 2007c¢; 2008h; 2008i). All of these are related in some way to

healthful eating and maintaining an active lifestyle. Breastfeeding is included for

reasons that include but also surpass proper nutrition. These factors and their

availability within Wisconsin data sources are listed in Table 4.

Table 4. Key Individual Behaviors Relevant to Obesity Prevention and
Wisconsin Populations for which Data are Available.

a )
Behavioral Factor Wisconsin Population Data Source®
Breastfeeding (protective) WIC infants PedNSS

All infants NIS®
Physical Activity

Lack of Activity (increases risk) Adults BRFSS

Meet Recommendations (protective) Adolescents YRBSS

Adults BRFSS

Television Viewing*° (increases risk) Adolescents YRBSS

Fruit and Vegetable Consumption (protective) Adolescents YRBSS

Adults BRFSS

Sugar-Sweetened Beverage Consumption (increases risk) Adolescents YRBSS

Large Portion Sizes /High Energy Dense Foods (increase risk) ~ —---mmmmmmeeee oo
\_ J
K Source: Centers for Disease Control and Prevention (2007¢; 2008h; 2008i)

ction Il. Determinants and Public Perceptions

participate in the Wisconsin WIC Program,




N

Breastfeeding

Breastfeeding has many positive health effects for both mother and child, and
studies suggest that these outcomes include the prevention of pediatric obesity.
Compared with breastfed infants, bottle-fed infants have an increased risk of obesity
during childhood, and some research suggests that this may extend into adulthood
(CDC, 2008i). Breastfeeding exclusively and for a longer duration can maximize the
level of protection (Sherry, 2005; CDC, 2008i).

Exactly how breastfeeding influences pediatric obesity is still unclear. However,
several mechanisms may be involved, such as hormonal changes related to fat
metabolism or improved infant learning about energy regulation or accepting new
foods (Sherry, 2005). The American Academy of Pediatrics (AAP) recommends
exclusively breastfeeding infants until approximately six months of age and then
continuing breastfeeding after the introduction of solid foods until at least 12 months
of age (AAP, 2005).

Annual breastfeeding rates are available for the relatively low-income group of
infants participating in the Wisconsin WIC Program, through the Pediatric Nutrition
Surveillance System (PedNSS)*' (CDC, 2008f). Information on breastfeeding is also
available annually for a representative sample of Wisconsin infants through the
National Immunization Survey (NIS) (CDC, 2008;j).

Between 1997 and 2006, the percentage of WIC infants who were ever breastfed
increased by 29%, and the proportion of infants who were breastfed for at least

six months increased by 50% (Figure 33). The percentage of infants who were
breastfed for at least 12 months increased until 2005 but then dropped, resulting in
a net increase of 35%.

Figure 33. Trends in Rates of Breastfeeding Initiation and Six- and 12-Month
Duration for Infants Participating in the Wisconsin WIC Program,

1997-2006.
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Figure 34 compares information for WIC infants, a relatively low-income group, with
that for infants across the state with respect to breastfeeding rates shortly after
birth, at six months of age, and at 12 months of age*?. When compared with infants
in the general population, the relatively low income group of infants appears less
likely to be breastfed at each time point. The rate for this relatively disadvantaged
group also appears to drop off more steeply between initiation and 6 months
duration, suggesting that additional barriers to continuing breastfeeding may exist.
However, the proportion of breastfed infants in both the low income group and

the general population fall below the rates specified by the current state health

goals of 80% for breastfeeding initiation and 50% and 25% for six- and 12-month

breastfeeding duration, respectively (WI-DHS, 2008a).

Figure 34. Rates of Breastfeeding Initiation and Six- and 12-Month Duration
for Infants in the General Population and Those Participating in
the Wisconsin WIC Program, 2006, Compared with Healthiest
Wisconsin 2010 Goals.
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Data source: Low income-2006 Pediatric Nutrition Surveillance System, Centers for Disease Control
and Prevention; General population-2006 National Immunization Survey, National Center for

Health Statistics and Center for Disease Control and Prevention; Health goals--Healthiest
Wisconsin 2010 (WI-DHS, 2008a).
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For WIC infants, breastfeeding rates are also available by racial or ethnic category,
and relatively large differences are apparent by group (Figure 35). At all infant ages,
Blacks and Asians in this population have relatively low breastfeeding rates, Whites
and American Indians have intermediate rates, and Hispanics have a relatively high
rate. No group reaches the breastfeeding rate specified by state health goals at any
time point. At six months of age, breastfeeding rates are particularly low, relative

to the health goal for this indicator (50%). At this time point, rates for the American
Indian and White groups are approximately half that of the state health goal and
rates for the Asian and Black groups are approximately a third and a quarter of the
goal level, respectively.

Figure 35. Rates of Breastfeeding Initiation and Six- and 12-Month Duration
by Race/Ethnicity for Infants Participating in the Wisconsin WIC
Program, 2006, Compared with Healthiest Wisconsin 2010 goals.
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When rates for breastfeeding initiation and six month duration are compared across
Wisconsin’s five public health regions (Figure 36), the initiation rate is particularly
high in the Southern and Western Regions, and rates for six-month breastfeeding
duration are highest in the Southern Region. However, the magnitude of these
differences is relatively modest.

Figure 36. Rates of Breastfeeding Initiation and Six-Month Duration by

Wisconsin Department of Health Services (DHS) Region, for Infants
Participating in the Wisconsin WIC Program, 2004-2006.
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Data source: 2004-2006 Pediatric Nutrition Surveillance System,
Centers for Disease Control and Prevention.

Due to the large number of infants participating in Wisconsin’s WIC Program
annually,*® breastfeeding data are also available for this group by Wisconsin county.
Again, counties represent a relatively large source of variation in health indicators
related to obesity (Figures 37 & 38).




Based on three aggregated years of data for this population (2004-2006), the

proportion of infants who were ever breastfed ranged from 46% to 84%, depending

upon the county (Figure 37). However, only one Wisconsin county (Buffalo) met the

rate specified by the state health goal for this indicator of 80%.

Figure 37. Rates of Breastfeeding Initiation in Wisconsin Counties by Quartile,
for Infants Participating in the Wisconsin WIC Program, 2004-2006.
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Also, the proportion of infants in this population who were breastfed for at least six
months varied nearly three-fold by county (range of 15% to 43%). No counties met
the current state health goal level of 50% for this indicator (Figure 38).

Figure 38. Rates of Breastfeeding for Six Months Duration or Longer in

Wisconsin Counties by Quartile, for Infants Participating in the
Wisconsin WIC Program, 2004-2006.
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Physical Activity

Physical activity contributes to obesity prevention or treatment through increased
energy expenditure and may also help reduce long-term hunger (Elder & Roberts,
2007; Sherry, 2005). Physical activity is also associated with positive changes

in a variety of other health indicators, including insulin function, risk factors for
cardiovascular disease, bone density levels, depression and anxiety, and possibly
also learning ability (Action for Healthy Kids, 2004; Carrel, et al., 2005; Davis, et al.,
2007; Sherry, 2005). In adults, expending 150 to 400 kilocalories** per day through
activity has been associated with lower mortality rates (Davis, et al., 2007). On a
global level, an estimated 1.9 million deaths annually are believed due to a lack of
physical activity (WHO, 2002).

For children and adolescents, the CDC recommends engaging in at least 60
minutes of moderate- or vigorous-intensity activity each day. Workouts should
include at least three days each of vigorous-intensity activity, muscle-strengthening
activity, and bone-strengthening activity. The comparable recommendation for
adults is engaging in at least 150 minutes of moderate-intensity activity or 75
minutes of vigorous-intensity activity, spread throughout the week (or an equivalent
mix of the two), plus muscle-strengthening activities on two or more days per week
that involves all major muscle groups (legs, hips, back, abdomen, chest, shoulders,
K and arms) (CDC, 2008k).4°
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One measure of the physical activity level of Wisconsin adults from the BRFSS

concerns whether or not an individual engaged in any leisure-time physical activity

during the past 30 days. When the proportion of adults who reported not having

engaged in any leisure-time physical activity is examined over time (Figure 39),

values have declined somewhat since 1990.46

Figure 39. Trend in the Prevalence of Physical Inactivity for Wisconsin Adults,

1990-2006 (Available Years).
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Data source: 1990-2006 Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health, Wisconsin Department of Health Services.
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Demographic subgroups were also compared for this indicator, based on
aggregated BRFSS data from three survey years (2004-2006). Females have

a significantly higher rate of physical inactivity, relative to males, although the
difference between observed rates is relatively small (Figure 40). More variation is
apparent across racial or ethnic groups. Compared with the rate for Whites, Blacks
have a significantly higher physical inactivity rate that is also more than 80% higher.
Relative to prevalence for Whites, physical inactivity rates do not differ for the
American Indian or Hispanic groups. Prevalence for Asians is nearly a third greater
than that observed for Whites, although these values do not differ significantly.*”

Figure 40. Prevalence of Physical Inactivity for Wisconsin Adults by Sex or
Race/Ethnicity, 2004-2006.
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The likelihood of engaging in no physical activity during leisure time also increases
notably with the age of the group (Figure 41). The greatest observed increase in
rates occurs between individuals in their sixties and those seventy or older. As a
result, the prevalence of physical inactivity in this oldest group is more than double
that observed for individuals in their twenties or thirties.

Figure 41. Prevalence of Physical Inactivity for Wisconsin Adults by Age,
2004-2006.

e )

3 No Physical Activity Past 30 Days

45
40
39
30
25
20
15
10

Percent

(S)]

18-29 30-39 40-49 50-59 60-69 70+

Age D

Data source: 2004-2006 Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health, Wisconsin Department of Health Services.

N

Large decreases in the rates of physical inactivity are apparent with increasing SES
(education or income), such that the lowest SES groups have physical inactivity
rates that are three to four times greater than those for the highest SES groups
(Figure 42).

Figure 42. Prevalence of Physical Inactivity for Wisconsin Adults by Education
Level or Income Level, 2004-2006.
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A three-fold difference in physical inactivity prevalence is also apparent by
Wisconsin county (11% to 34%), such that rates for several counties represent a
third of adults (Figure 43). Of all demographic groups considered for this indicator,
only the highest education and income groups and one Wisconsin county (Ozaukee)
have physical inactivity rates low enough to meet the current state health goal rate
of 12% (WI-DHS, 2008a).

Figure 43. Adult Prevalence of Physical Inactivity for Wisconsin Counties by
Quartile, 2004-2006.
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Information is also available from the BRFSS concerning the proportion of
Wisconsin adults who meet recommendations for physical activity.*® This measure
has only been available since 2001 and is obtained on alternate years, but a modest
favorable trend is apparent between 2001 and 2005° (Figure 44).

Figure 44. Trend in the Prevalence of Meeting Physical Activity
Recommendations for Wisconsin Adults, 2001-2005
(Available Years).
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Policy, Division of Public Health, Wisconsin Department of Health Services.

Based on the two most recent years of combined data for this indicator (2003 &
2005), males are again significantly more likely than females to report engaging in
physical activity (Figure 45), although the discrepancy in observed rates is again
relatively small. With respect to differences by racial or ethnic groups, as was true
for physical inactivity prevalence, White and Hispanic groups again have rates of
meeting physical activity recommendations that do not differ from one another.
However, Blacks have rates for both physical activity indicators that are less
desirable than those for Whites.
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Figure 45. Prevalence of Meeting Physical Activity Recommendations for
Wisconsin Adults by Sex or Race/Ethnicity, 2003-2005.
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Data source: 2003-2005 Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health, Wisconsin Department of Health Services.

Activity levels based on this indicator also decline significantly with the age of the
group, and a relatively large decrease is observed between individuals in their
sixties and those seventy and older (Figure 46). However, more than a third of
individuals in the youngest age group also fall short of meeting physical activity
recommendations, and nearly half of those in their fifties and sixties fail to reach this

mark.

Figure 46. Prevalence of Meeting Physical Activity Recommendations for
Wisconsin Adults by Age, 2003-2005.
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As is true for rates of physical inactivity, increasing levels of SES predict a
significantly increased likelihood that favorable levels of physical activity will be
achieved (Figure 47). Rates for individuals in the lowest SES categories are 20-25%
lower than those for individuals in the highest SES categories.

Figure 47. Prevalence of Meeting Physical Activity Recommendations for
Wisconsin Adults by Education or Income Level, 2003-2005.
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Data source: 2003-2005 Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health, Wisconsin Department of Health Services.

Information is also available from the YRBSS regarding the proportion of Wisconsin
high school students who meet recommended levels of physical activity.*° Based
on aggregated data for this survey from 2005 and 2007, a lower percentage of
Milwaukee Public School District (MPS) high school students meet physical activity
recommendations, compared with high school students in Wisconsin as a whole
(Figure 48). Also, a significantly higher proportion of White high school students in
Wisconsin meet physical activity recommendations, relative to Black and Hispanic
students, and the rate for Asian students is marginally lower than that for Whites.
The prevalence of meeting physical activity recommendations for females is more
than 30% lower than that for males (Figure 49). This indicator also declines by more
than a quarter with increasing grade®'.
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Figure 48. Prevalence of Meeting Recommended Levels of Physical Activity
for High School Students in Wisconsin versus Milwaukee and by
Race/Ethnicity, 2005-2007.
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Data source: 2005-2007 Youth Risk Behavior Surveillance System,
Wisconsin Department of Public Instruction.

Figure 49. Prevalence of Meeting Recommended Levels of Physical Activity
for Wisconsin High School Students by Sex or Grade, 2005-2007.
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Television viewing time

A third behavioral factor that also influences obesity, at least in part through its
association with a sedentary versus active lifestyle, is the amount of time that youth
spend watching televisions (Davis, et al., 2007; Sherry, 2005). In addition to a
reduction in the level of physical activity, television viewing may also contribute to
obesity by decreasing metabolic rate and by increasing the consumption of snack
foods while viewing. Food choices in general may also be affected, due to increased
exposure to television advertisements (Sherry, 2005). In fact, one recent study
found that youth are likely to see between 4400 and 7600 food ads on television
each year, depending upon the age of the child. In contrast, the estimated number
of public service announcements about nutrition or physical activity that these

same youth are likely to see annually ranges from 47 to 164 (Ganz, et al., 2007).

In general, research supports a linear association between television viewing and
obesity levels, and interventions in which viewing time has declined have also shown
reductions in obesity (Sherry, 2005).

Based partly on the evidence associating television viewing with obesity in youth,
the AAP recommends that children under the age of two not watch television

at all and that other youth not be exposed to more than 1-2 hours of “quality
programming” per day (AAP, 2001). More recently, this group also recommended
that government drastically limit the amount of commercial advertising shown during
children’s programming (AAP, 2006).

Based on the most recent two years of YRBSS data, there is a relatively large
amount of variability across groups of high school students regarding rates
for exceeding TV viewing time recommendations. In particular, the proportion
of MPS high school students who exceed recommended viewing levels is
approximately twice that observed for Wisconsin as a whole (Figure 50). Also,
prevalence for White students is significantly lower than rates for all available
minority groups, and the observed rate for Blacks is more than double that for
Whites. No differences in this indicator are apparent by grade level (Figure 51).
However, male students are significantly more likely than female students to
exceed TV viewing recommendations, although the magnitude of this difference is
comparatively modest.
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Figure 50. Prevalence of Watching More than Two Hours of TV per Day for
High School Students in Wisconsin versus Milwaukee and by Race/

Ethnicity, 2005-2007.
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Data source: 2005-2007 Youth Risk Behavior Surveillance System,
Wisconsin Department of Public Instruction.

Figure 51. Prevalence of Watching More than Two Hours of TV per Day for
Wisconsin High School Students by Sex or Grade, 2005-2007.
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Fruit and vegetable consumption

Fruits and vegetables are believed to help people achieve and maintain a healthy
body weight, due to their relatively low level of kilocalories and their ability to reduce
hunger (Sherry, 2005). However, consumption of fruit and vegetables appears

to only have a modest association with weight status for youth. The difficulty in
detecting a stronger overall relationship may be due to the fact that some popular
foods, such as iceberg lettuce, technically qualify as fruits or vegetables but are of
questionable or poor nutritional value. Like breastfeeding and physical activity, fruit
and vegetable consumption has also been associated with the prevention of various
other negative health outcomes. In this case, these include heart disease, stroke,
diabetes, and several types of cancer (Bazzano, 2006; Lock, et al., 2005). On a
global scale, an estimated 2.6 million deaths are likely due to inadequate fruit and
vegetable consumption (WHO, 2002).

Recommended levels of fruit and vegetable intake for individuals now depend upon
age, sex, and activity level (CDC, 2008l; US Department of Agriculture [USDA],
2005). However, to evaluate trends, survey questions for measuring consumption
still use the previous recommended level of eating fruits or vegetables five or more
times per day.

When the available years for this indicator of fruit and vegetable consumption are
compared for Wisconsin adults (Figure 52), there is no significant change over
time.s

Figure 52. Trend in Prevalence of Eating Fruits or Vegetables Five or More
Times per Day for Wisconsin Adults, 1994-2005 (Available Years).
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Data source: 1994-2005 Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health, Wisconsin Department of Health Services.




Based on two years of aggregated BRFSS data for this indicator (2003 and 2005),
the proportion of adult females who meet this level of fruit and vegetable intake

is about 70% higher than that for adult males (Figure 53). However, no overall
differences are apparent by race/ethnicity.

Figure 53. Prevalence of Eating Fruits or Vegetables Five or More Times per
Day for Wisconsin Adults by Sex or Race/Ethnicity, 2003-2005.
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Data source: 2003-2005 Behavioral Risk Factor Surveillance System, Bureau of Health Information and
Policy, Division of Public Health, Wisconsin Department of Health Services.

Differences in fruit and vegetable consumption are also observed by age (Figure
54). However, contrary to results for physical activity indicators, the proportion of
individuals who report consuming fruits or vegetables five or more times per day
increases with the age of the group. The percentage of individuals seventy or older
who consume this level of fruits and vegetables is more than 80% higher than that
observed for individuals in their twenties and thirties.

Figure 54. Prevalence of Eating Fruits or Vegetables Five or More Times per
Day for Wisconsin Adults by Age, 2003-2005.
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High SES also appears to confer a health advantage with respect to fruit and
vegetable consumption, although patterns differ somewhat from those observed for
physical activity (Figure 55). Here, differences by income level are relatively modest,
and there is no clear pattern, although the highest earning group has a favorable
rate, relative to those for two of four other groups. With respect to differences

by education level, college graduates have a higher rate of fruit and vegetable
consumption, relative to rates for all other groups.

Fruit and vegetable consumption rates for all of the above groups fall below the
current state health goal level of 40% (WI-DHS, 2008a).

Figure 55. Prevalence of Eating Fruits or Vegetables Five or More Times
per Day for Wisconsin Adults by Education or Income Level,

2003-2005.
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Information about fruit and vegetable consumption is also available for Wisconsin
high school students.> Based on observed rates, high school students in Wisconsin
are less likely than MPS students to consume fruits and vegetables five or more
times per day (Figure 56). Also, the percentage of Black students meeting this level
of fruit and vegetable consumption is more than 50% higher than that for White
students.® Rates for Whites and Hispanics do not differ from one another.

Rates for males and females also do not differ for this indicator (Figure 57).
However, the proportion of students eating fruits or vegetables five or more times
per day decreases by more than a quarter with increasing grade level. In addition,
for all demographic groups of Wisconsin high school students considered, fruit and
vegetable consumption rates fall short of the current state health goal value for this
K indicator of 40%.
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Figure 56. Prevalence of Eating Fruits or Vegetables Five or More Times per
Day for High School Students in Wisconsin versus Milwaukee and
by Race/Ethnicity, 2007.
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Data source: 2007 Youth Risk Behavior Surveillance System, Wisconsin Department of Public Instruction.

Figure 57. Prevalence of Eating Fruits or Vegetables Five or More Times per
Day for Wisconsin High School Students by Sex or Grade, 2007.
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Sugar-sweetened beverage consumption

Substantial evidence links overweight and obesity with consumption of sugar-
sweetened soda or fruit drinks. Sugar-sweetened beverages account for an
estimated 8-9% of the energy intake of both youth and adults (Malik, et al., 2006),
and this category also represents the top energy source for adolescents (Davis, et
al., 2007). According to one estimate, half of children between the ages of one and
two consume sugar-sweetened beverages every day, while only one in ten eat a
dark green vegetable (Davis, et al., 2007).

The Dietary Guidelines for Americans (USDA, 2005) recommends that individuals
avoid or limit their intake of sugar-sweetened beverages. In addition, the AAP (2004)
recommends that access to these beverages be eliminated in all elementary schools
and restricted in all others.

One YRBSS question asks high school students to report how often they consumed
a can, bottle, or glass of soda or pop during the past seven days. Although this
question is not identical to asking about sugar-sweetened beverage consumption,s
it is used here as a crude indicator of such consumption. In this regard, a quarter of
Wisconsin high school students report drinking at least one glass or can of pop per
day. However, different groups within the population vary with respect to their level
of consumption (Figures 58-59).

The proportion of Milwaukee high school students who meet this consumption level
is somewhat higher than that for Wisconsin. Blacks have a higher observed rate

for this indicator, relative to that for Whites, but no overall statistical difference is
supported by race/ethnicity.5” No differences are apparent by grade level. However,
the rate of consuming soda or pop on a daily basis for males is significantly greater
& (and about 70% higher) than that for females.
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Figure 58. Prevalence of Consuming at Least One Can, Bottle, or Glass of
Soda or Pop per Day for High School Students in Wisconsin versus
Milwaukee and by Race/Ethnicity, 2007.
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Figure 59. Prevalence of Consuming at Least One Can, Bottle, or Glass of
Soda or Pop per Day for Wisconsin High School Students by Sex
or Grade, 2007.
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Consumption of large portion sizes/high energy dense foods

Research also supports a role for a sixth behavioral factor in promoting obesity: the
consumption of large portion sizes and high energy dense foods. Studies suggest
that, beyond the age of three, individuals tend to consume more energy whenever
larger portions are served, but they have little awareness of this increased intake
(Sherry, 2005; Ello-Martin, 2005). In recent years, portion sizes have increased, both
in restaurants and at home, such that average energy intake of adults has increased
by nearly 200 kilocalories over two decades (Nielsen & Popkin, 2003). Because
people also tend to consume more kilocalories when foods are relatively high in
energy density (i.e., more kilocalories per ounce), foods high in fat or sugar, such

as snack foods and beverages, promote over-consumption. In contrast, because
foods relatively low in energy density, such as fruits, vegetables, and some soups,
still contribute to the feeling of fullness, these tend to decrease energy consumption
(Ello-Martin, et al., 2005). Recommendations regarding appropriate numbers of
servings per day for various food groups, based on age, gender, and activity level
can be found in the Food Guide Pyramid (USDA, n.d.). At the present time, no data
are available regarding portion sizes or the energy density of diets for Wisconsin
residents.
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Key Points from this Section:

Some individual-level behaviors with a relatively direct influence on weight
status can be monitored to help assess Wisconsin’s obesity problem.

CDC has identified six such behaviors, associated with increases or
decreases in the likelihood of obesity (behavioral risk and protective factors,
respectively): breastfeeding (protective), physical activity (protective),
television viewing time (increases risk), fruit and vegetable consumption
(protective), sugar-sweetened beverage consumption (increases risk),

and consumption of large portion sizes/energy dense foods (increases
risk). Information on all but the last factor is available for some Wisconsin
population(s).

Breastfeeding

Annual information on breastfeeding is available for infants in the general
Wisconsin population and for a relatively low-income group of infants
participating in the WIC Program.

Over the past decade, breastfeeding rates for infants participating in the
WIC Program have increased by 29-50%, depending upon the indicator.
However, these infants still appear less likely to be breastfed than infants

in general at all ages, including shortly after birth (63% versus 72%), at 6
months of age (26% versus 39%), and at 12 months of age (13% versus
18%). Nevertheless, rates for all infant groups fall below the respective state
health goal values for breastfeeding at each time point.

For WIC infants, notable differences in breastfeeding rates occur by race/
ethnicity. Rates are relatively high for Hispanics, relatively low for Blacks

and Asians, and intermediate for Whites and American Indians at all infant
ages. No racial or ethnic group meets the current state health goal rate for
breastfeeding at any infant age. At six months of age, breastfeeding rates for
Asians and Blacks are a third or less of this goal.

For WIC infants, modest differences in breastfeeding rates occur among
public health regions.

Depending upon the county, between 46% and 84% of WIC infants are
breastfed shortly after birth, and only one Wisconsin county (Buffalo) meets
the current state health goal rate of 80%. With respect to breastfeeding rates
at 6 months of age, nearly three-fold differences are apparent by county
(Range of 15% to 43%), and no counties meet the current state health goal
of 50%.

Physical activity/sedentary lifestyle

The proportion of Wisconsin adults who are physically inactive declined
modestly between 1990 and 2006 from 25% to 20%. Physical inactivity levels
vary nearly four-fold within adult subgroups (9% to 39%). Values are slightly
higher in females than in males. Relative to the physical inactivity rate for
Whites, rates do not differ significantly for American Indians, Hispanics, or
Asians, but the rate for Blacks is about 80% higher. Inactivity levels more than
double with increasing age. Relative to physical inactivity rates for high SES
groups, low SES groups have rates that are three to four times greater.
Three-fold differences in physical inactivity levels are also apparent by county.

Of all of the adult groups examined, only the highest SES groups and one
Wisconsin county meet the state health goal for physical inactivity in adults
of 12%.
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Key Points from this Section (continued):

Physical activity/sedentary lifestyle

e Between 2001 and 2005, the proportion of adults meeting physical activity
recommendations increased from 52% to 57%. Within adult groups, 37%
to 64% meet recommendations. Females are slightly less likely than males
to meet recommendations. Relative to the rate for Whites, the rate for
Blacks is significantly lower and that for Hispanics does not differ. Less than
two-thirds of adults between the ages of 18 and 29 meet physical activity
recommendations, and this level declines by more than 40% with increasing
age. Decreasing SES levels predict a 20-25% decrease in the likelihood of
meeting physical activity recommendations.

e Rates for youth meeting current physical activity recommendations range
from 25% to 43%, depending upon the group. Observed prevalence for
Milwaukee students is lower than that for Wisconsin students. Also, the rate
for Whites is higher than that for Blacks, Asians, and Hispanics. Females are
less likely than males to meet physical activity recommendations. Prevalence
also declines with increasing grade.

e Notable differences by group are apparent in the proportion of high school
students who exceed two hours of TV viewing per day (22%-55%). About
half of Milwaukee students and about a quarter of Wisconsin students
exceed this level. Also, prevalence for Whites is significantly lower than that
for Hispanics, Asians, and particularly, Blacks. Males are modestly more
likely than females to exceed viewing guidelines.

Nutrition

e The proportion of adults eating fruits and vegetables five or more times per
day did not change significantly between 1994 and 2005. The proportion of
adults meeting this benchmark ranges from 16% to 34%, depending upon
the group. Females are about 70% more likely than males to meet this level
of fruit and vegetable consumption. Also, about a third of individuals seventy
and older reach this level, compared with about one in five or one in six
adults in all age groups below 60. Few differences occur by income category.
However, the proportion of college graduates meeting this level of fruit and
vegetable consumption is high, relative to rates for other groups. No adult
group meets the state health goal value of 40%, specified for this indicator.

e Between 15% and 26% of high school students report eating fruits
and vegetables five or more times per day, depending upon the group.
Rates for this indicator are notably higher in Milwaukee and Black high
school students, compared with those for Wisconsin and White students,
respectively. The proportion of students meeting this level of fruit and
vegetable consumption declines as grade level increases. No group of high
school students meets the 2010 state health goal level for this factor of 40%.

e \With respect to soda or pop consumption, between 18% and 31% of
Wisconsin high school students report drinking at least one glass or can per
day, depending upon the group. Rates for Milwaukee students are somewhat
higher than those for Wisconsin students. Also, males are 70% more likely

9 than females to report drinking at least one soda or pop per day. )
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VIIl. Conclusions and Recommendations

Based on the information presented in this report, some conclusions can be drawn
regarding obesity, nutrition, and physical activity in Wisconsin.

1) Overweight and obesity constitute a substantial public health threat to
Wisconsin residents.
Wisconsin’s obesity rates expose a significant overall health problem:

e |n 2006, nearly 27% of Wisconsin adults were obese and 65% were overweight
or obese.

e Of the Wisconsin women participating in the Wisconsin WIC Program in 20086,
approximately 46% were either overweight or obese prior to pregnancy and
about 45% exceeded recommended weight gain levels during pregnancy.

e In 2007, approximately 11% of Wisconsin high school students were obese,
and 25% were either overweight or obese.

e About 13% of pre-school-aged children participating in the Wisconsin WIC
Program in 2006 were obese, and 29% were overweight or obese.

e Few demographic groups in either adults or youth meet relevant state health
goals for obesity.

e |n adults, rates of unhealthy weight status appeared to still be increasing in
2006.

Rates of individual health behaviors related to obesity in Wisconsin also support a
pressing need for action:

e Approximately 43% of Wisconsin adults fail to meet physical activity
recommendations, and nearly 20% engage in no leisure time physical activity at
all.

e About 78% of Wisconsin adults do not consume fruits or vegetables five or
more times per day.

e Approximately 63% of Wisconsin high school students do not meet physical
activity recommmendations for youth.

e Approximately 26% of Wisconsin high school students exceed television viewing
guidelines.

e About 82% of Wisconsin high school students do not consume five or more
fruits or vegetables each day, but 25% consume soda or pop on a daily basis.

e Few demographic sub-groups in adults or adolescents meet relevant state
health goals for nutrition or physical activity.

e For Wisconsin adults, indicators of physical activity have improved only
modestly in recent years, and fruit and vegetable consumption has not
changed.

Information about the consequences of obesity in Wisconsin illustrates the
seriousness of this issue.

e |n Wisconsin adults, obesity is associated with an increased risk of various
negative health conditions, including hypertension, high cholesterol levels,
diabetes, arthritis, depression, and asthma.

e The annual economic cost of obesity-related medical expenses in Wisconsin is
estimated at more than $1.5 billion annually, and costs due to lost productivity
are likely to be as great.
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2) The burden due to obesity and associated health behaviors is not shared
equally among Wisconsin residents or communities.

Much variation exists in the rates of obesity and related health behaviors across
demographic groups within Wisconsin. As a result, comprehensive efforts to
address the issue will need to focus on both reducing the overall magnitude of the
problem and on decreasing the differences in rates among groups. Also, because
some notable prevalence differences occur in groups that are otherwise socially
disadvantaged, these may represent health inequities that will require changes in
underlying social conditions.%®

Race/Ethnicity

Most minority racial or ethnic groups appear to have some level of health
disadvantage, with respect to indicators for total overweight, obesity and related
health behaviors (Table 5). However, patterns of difference are relatively unique to
each group.

For example, when compared with Whites:

Blacks have:
e Higher rates of unhealthy weight status for females, including high school
students, adults, and low income women prior to pregnancy.

e | ower rates of physical activity and higher rates of sedentary behavior for both
adults and high school students.

e | ower breastfeeding rates for low-income infants.
¢ A higher rate of fruit and vegetable consumption for high school students.

Hispanics have:
e Higher rates of unhealthy weight status for low-income children, adolescents,
adult women, and low income-women prior to pregnancy.

e A higher breastfeeding rate for low-income infants.

e Unfavorable rates of physical activity and television viewing times for high school
students.

American Indians have:
e Higher rates of unhealthy weight status for low-income children, high school
students, adult males and females, and low-income females prior to pregnancy.

e Little available information at the state level regarding rates for specific health
behaviors.

Asians have:
e Higher rates of unhealthy weight status for low-income children.

e | ower rates of unhealthy weight status for adults and low-income women prior
to pregnancy.

¢ A lower breastfeeding rate for low-income infants.

K e A higher rate of exceeding television viewing guidelines for high school students.

58 Additional information about the fa
Perceptions of Obesity.
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Table 5.

Differences in Rates of Various Health Indicators for Racial or Ethnic

Minority Groups, Relative to Values for Comparable White Groups.
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Low SES
Low SES groups also bear a disproportionate burden of overweight and obesity and
related health behaviors in Wisconsin including (relative to high SES groups):

e Higher obesity rates for both adult males and females and higher total
overweight rates for adult females, although total overweight rates for low-
income adult males are relatively favorable.

e Higher obesity and total overweight rates for high school students.s
e | ower breastfeeding rates.
e | ower adult physical activity and fruit and vegetable consumption rates.

Age
Differences in overweight and obesity rates by age support the importance of
obesity prevention efforts across the life course.

e Compared with rates of obesity and total overweight for high school students,
estimated rates for the youngest adult group (under 30) are nearly 60% and
80% higher, respectively.

e Compared with adults under 30, those in their sixties have obesity and total
overweight rates that are about 80% and 60% greater, respectively.

e For high school students, rates of engaging in physical activity and fruit and
vegetable consumption decline as grade level increases.

e Physical activity rates for adults decline with age category.

e Compared with adults in younger age groups, seniors have higher levels of fruit
and vegetable consumption.

Sex
In Wisconsin, males are often at a disadvantage with respect to unhealthy weight
status and associated health behaviors. Relative to females, males have:

e Higher overall obesity and total overweight rates for high school students and
adults.

e Higher obesity rates for adults at most ages and higher total overweight rates
for adults at all ages.

e Higher obesity rates for White adults and higher total overweight rates for White
and Hispanic adults but lower obesity rates for Black adults.

e Higher total overweight rates for all SES categories, particularly for the highest
SES groups.

e A higher rate of soda consumption for high school students.
e A lower rate of fruit and vegetable consumption for adults.

\ e Higher rates of physical activity for high school students and adults.

nspection of t
attending Milw.
assumption is
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Location
A large amount of variation in obesity and related health behaviors occurs across
geographic locations in Wisconsin. These include:

e Between two- and three-fold differences in adult obesity rates and three-fold
differences in obesity and total overweight rates for low income children
across counties.

e Three-fold differences in adult physical inactivity rates across counties.

e Unfavorable observed rates of physical activity, television viewing time, and
soda or pop consumption for high school students in the Milwaukee Public
School District, relative to those in Wisconsin.

e A favorable observed rate of fruit and vegetable consumption for high school
students in the Milwaukee Public School District, relative to those in Wisconsin.

3) Notable gaps exist in our understanding of obesity and related health
behaviors in Wisconsin.

Despite a considerable amount of available information relevant to obesity in
Wisconsin, important data gaps can also be identified (Table 6). These may provide
some direction for improving our ability to monitor the issue in the future.

e At the present time, data are not available concerning overweight and obesity
for the general population of Wisconsin children who are pre-school aged or
attending elementary or middle school.

e Within existing surveillance systems, relatively small sample sizes are available
for some counties and racial and ethnic minority groups, limiting the availability
or precision of these estimates. This is particularly true for measures that are not
obtained annually, as is the case for many health behaviors.

e Limited information also exists concerning environmental and policy
determinants of obesity or health and economic consequences of obesity in
Wisconsin.

e No mechanism presently exists at the state level for systematically collecting
data from other groups or institutions that may help remedy data gaps, such as
that collected with or by specific minority groups (e.g., Great Lakes Inter-Tribal
Council, 2008), other Wisconsin communities (e.g., Coleman, et al., 2005), or
within health care or school settings.

e The existing indicators for monitoring obesity have limitations and are thus likely
to continue evolving as new scientific information becomes available.

Table 6. Some Key Data Gaps or Limitations Relevant to Monitoring Obesity,
Nutrition, and Physical Activity in Wisconsin.

- N

Weight status/health behaviors for the general population of pre-school,
elementary school, middle-school youth

Weight status/health behaviors for minority groups/small counties
Environmental/policy determinants of health

Economic consequences of overweight/obesity

Medical consequences of obesity in children

Central repository for external data that may help fill data gaps
Limitations of existing methods/instruments

N




4) Remedying the obesity problem in Wisconsin will require effort and
commitment by communities, organizations and individuals throughout the
state and across sectors of society.

Despite some limitations in our current understanding of the obesity issue in
Wisconsin, as noted in a recent editorial in New England Journal of Medicine,
obesity represents a “looming crisis” that requires action before indisputable
scientific certainty exists for specific solutions (Ludwig, 2007). Similarly, the
available data for Wisconsin support a pressing need for obesity prevention and
control efforts. However, the fact that a few health indicators associated with
obesity have improved over time in Wisconsin (e.g., physical activity levels for
adults and breastfeeding rates for low income infants) suggests that relevant health
improvements are not out of reach in Wisconsin.

The nature of the obesity problem is such that a remedy will require the involvement
of communities, organizations, groups, and individuals across the state. Family
environments, pediatric and maternal health care facilities, early childhood

care facilities, schools, adult health care facilities, worksites, and community
environments are all likely to be important players in the fight against obesity in
Wisconsin. Organizations focused on improving the health of specific disadvantaged
populations are also likely to be of primary importance.

Many resources are already available for these purposes. In particular, the Wisconsin
Department of Health Services’ Nutrition, Physical Activity and Obesity Program
offers information and technical assistance to groups, institutions, communities,
policymakers, and individuals interested in working to help counter obesity in
Wisconsin. The Program’s website contains an evolving list of resources, along

with staff contact information, for use in working on this crucial issue (Table 7). For
example, the Wisconsin Nutrition and Physical Activity State Plan, developed by the
Wisconsin Partnership for Activity and Nutrition (WIPAN), the Wisconsin Nutrition,
Physical Activity and Obesity Program and other partners, provides a framework for
obesity prevention and identifies strategies for reducing the obesity burden. Tools
and information are also provided on the website for making positive changes in
various Wisconsin settings, including worksites, schools, and healthcare or other
community settings. A list of professional resources for coalitions, communities, and
those wishing to influence public policy to address the obesity issue is also offered.
Relevant links are provided to important program partners, including the CDC’s
Nutrition, Physical Activity, and Obesity Program.

Partners across sectors, settings, and locations in Wisconsin represent the
backbone of current and future obesity prevention and control efforts. Wisconsin’s
Nutrition, Physical Activity and Obesity Program and the Wisconsin Partnership for
Activity and Nutrition welcome your active participation in this critical endeavor for
improving the health of Wisconsin residents.
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Table7. Selected Resources for Addressing Obesity in Wisconsin

\

~
Wisconsin Nutrition and Physical Activity Program Website:
http://dhs.wisconsin.gov/health/physicalactivity/

Wisconsin Partnership for Activity and Nutrition (WIPAN)
Wisconsin Nutrition and Physical Activity State Plan
What Works (brief summaries of obesity prevent strategies by setting)
0 Health care
o Worksites
0 Schools
Community Resources Web Page
Active Community Environments Resource Kit
Wisconsin Worksite Wellness Resource Kit
Got Dirt? Gardening Initiative
Ten Steps to Breastfeeding Friendly Child Care Centers Resource Kit
Improving Access to Fruits and Vegetables Resource Kit
Fruit and Vegetable Nutrition Program
Governor’s School Health Award
Coalition and professional resources
Links to other resources and partners

Centers for Disease Control and Prevention:
http://www.cdc.gov/nccdphp/dnpao/index.html
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Appendix A. Primary Data Sources

Behavioral Risk Factor Surveillance System (BRFSS)

The BRFSS is an ongoing, representative, national telephone survey which, based

on self reports, produces annual estimates of various health-related behaviors and
practices associated with chronic disease, injury, and preventable infectious disease

in adults across the country and within individual states. The BRFSS is conducted

by health departments in all 50 states, the District of Columbia, and US territories, in
consultation with the CDC. More than 350,000 BRFSS interviews were conducted
nationally in 2006. Within states, the BRFSS uses a stratified sampling design.
Respondents are randomly chosen from the population of adults, aged 18 and older.
This sample is restricted to non-institutionalized adults who reside in households that
have a (landline) telephone. Results are weighted so as to reflect estimates for the entire
adult population in each state, including potential corrections for the age, sex, and
race/ethnicity distribution of the sample versus that for the state. However, weighting is
unlikely to entirely correct for the original restrictions of the survey. Information about the
survey, including information specific to Wisconsin, can be found at the CDC’s BRFSS
website: http://www.cdc.gov/brfss.

Beginning in 2006, the Wisconsin BRFSS Program received a grant from the Wisconsin
Partnership Fund for a Healthy Future (University of Wisconsin School of Medicine and
Public Health, 2008) to increase BRFSS sample sizes in targeted smaller counties, as

a means of providing more reliable county-level estimates for Wisconsin. (Additional
information about Wisconsin’s BRFSS can be found at: http://dhfs.wisconsin.gov/stats/
BRFS.htm) This expanded dataset is considerably larger than that obtained for each of
the previous several years (total interviews >8500, rather than 4500-4900), but it can
be easily aggregated with previous data (as described in Appendix D). All estimates for
this report that include 2006 data are based on this state-initiated expanded sample.
Because only data for the regular sample for this year (and not the expanded sample)
were submitted to CDC, results from 2006 may differ somewhat from those presented
on the CDC website (http://www.cdc.gov/brfss). Similarly, report results that include
2006 data may differ somewhat from those presented on the Wisconsin Interactive
Statistics on Health (WISH) website (http://dhs.wisconsin.gov/wish/) whenever the latter
values are not based on the expanded sample.

Information on BRFSS variables can also be found at http://www.cdc.gov/brfss. Key
BRFSS variables used for this report are described below:

Overweight/obesity. The BRFSS includes a calculation of Body Mass Index (BMI),
based on measures of weight and height:

1) “About how much do you weigh without shoes?”

2) “About how tall are you without shoes?”

Negative health outcomes. The prevalence of high blood pressure, high cholesterol
levels, diabetes, arthritis, asthma, and depressive disorder were all evaluated based on
self-reported responses to questions about whether or not the individual ever received
that particular diagnosis from a doctor or other health care provider. Prevalence values
for diabetes and high blood pressure also included females who had only received such
a diagnosis during pregnancy. The prevalence of fair or poor health status was obtained
by asking individuals to categorize their “general health” and included the alternative
responses of “excellent,” “very good,” and “good.” Disability prevalence was evaluated
based on “yes” or “no” responses to a question that asked about any level of activity
limitation due to physical, mental, or emotional problems. Variables for high cholesterol,
high blood pressure, and arthritis were only available from the 2005 BRFSS, and the
depression variable was only available for 2006. Aggregated 2005-2006 data were used
for diabetes, asthma, general health, and disability.
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Physical inactivity. Between 2001 and 2006, rates for this BRFSS indicator (_Totinda)
were based on the proportion of “no” responses to the following question: “During the
past month, other than your regular job, did you participate in any physical activities or
exercises such as running, calisthenics, golf, gardening, or walking for exercise?” Prior
to 2001, this indicator was based on a question with slightly different wording that did
not specifically exclude job-related activity (_Totindx): “During the past month, did you
participate in any physical activities or exercises such as running, calisthenics, golf,
gardening, or walking for exercise?”

Met physical activity recommendations. This BRFSS variable (_Rfparec) is based
on responses to several questions about the frequency and duration during a usual
week of 1) moderate physical activity (defined as “brisk walking, bicycling, vacuuming,
gardening, or anything else that causes some increase in breathing or heart rate”) and
2) vigorous physical activity (defined as “running, aerobics, heavy yard work, or anything
else that causes large increases in breathing or heart rate”). Adults reporting moderate
physical activity for 30 minutes or more on five or more days per week or vigorous
physical activity for 20 or more minutes on three or more days per week are considered
to have met recommendations at the time of the survey.

Ate fruits or vegetables five or more times per day. This indicator identifies
individuals who report consuming five or more servings of fruits or vegetables per day,
based on a composite BRFSS variable (_Frtindx) that summarizes responses to six
individual questions about the frequency of consumption of: 1) fruit juices, such as
orange, grapefruit or tomato 2) fruit, not counting juice 3) green salad 4) potatoes, not
including French fries, fried potatoes, or potato chips 5) carrots and 6) servings of other
vegetables, not counting green salad, potatoes, or carrots.

Race/ethnicity. Individuals who report being of Hispanic ethnicity (regardless of race)
are categorized as Hispanic. Racial categories represent non-Hispanic individuals.
Blacks and African-Americans are categorized together. The American Indian group also
includes Alaskan Natives. The Asian group in the BRFSS excludes Pacific Islanders.

Pregnancy Nutrition Surveillance System (PNSS)

PNSS collects data associated with risk factors for infant mortality and poor birth
outcomes in the population of low-income women participating in federally funded
public health programs. In Wisconsin, these data are based entirely on women
participating in the Special Supplemental Nutrition Program for Women Infants and
Children (WIC). To qualify for Wisconsin WIC, women must be pregnant, breastfeeding
or a new mother, a resident of Wisconsin, income eligible (household income < 185%
federal poverty guidelines unless eligible through other state programs) and have

a nutritional or health need (WI-DHS, 2008b). PNSS data are not representative of
pregnant women or low-income pregnant women in the state and instead reflect values
for the entire population of program participants.

A description of PNSS and its indicators can be found at: http://www.cdc.gov/pednss/
index.htm. Also, recent PNSS data for Wisconsin is available at: http://dhfs.wisconsin.
gov/WIC/WICPRO/data/index.htm.

Key indicators from this dataset include:

Pre-pregnancy BMI and maternal weight gain during pregnancy. These are
based on self-reports of height and weight or weight gain, respectively. Cutoff-values

for pre-pregnancy BMI in 2006 are based on values from the Institute of Medicine (IOM)
and somewhat different from those used for adults normally (CDC, 2008f): underweight
= BMI <19.8; normal weight = BMI from 19.8 to 26.0; overweight = BMI >26.0 to 29.0;
obese = BMI > 29.0. Standards for ideal maternal weight gain during pregnancy in 2006
are also based on Institute of Medicine recommendations for optimal maternal and
infant health outcomes. Ideal weight gain is based on pre-pregnancy weight status (as
defined above): 28-40 Ib. for underweight, 25-35 Ib. for normal weight, and 15-25 Ib. for
overweight or obese women.
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Race/ethnicity. Individuals who report being of Hispanic ethnicity (regardless of race)
are categorized as Hispanic. Racial categories represent non-Hispanic individuals.
The American Indian group also includes Alaskan Natives. For PNSS, the Asian group
includes Pacific Islanders.

Youth Risk Surveillance System (YRBSS)

The YRBSS is a survey of health risk behaviors related to the primary causes of health
and social problems in youth, including behaviors related to weight status, diet, and
physical activity. The YBRSS is conducted every two (odd) years, typically during the
spring, in representative samples of 9" through 12" grade students, at the national and
state levels (for most states), based on a multi-stage cluster design. Representative
samples are also obtained for some school districts, including Milwaukee. The national
YRBSS is conducted by CDC and is representative of adolescents attending public

or private US schools in all 50 states and the District of Columbia. In Wisconsin, the
YRBSS is conducted by the Department of Public Instruction and is representative of
students attending Wisconsin public high schools. Milwaukee surveys are conducted
by (and representative of high school students in) the Milwaukee Public School

(MPS) District. Samples at all levels are weighted to correct for non-response and for
discrepancies between the sex, race/ethnicity, and grade in the sample versus the
population. As a consequence, results for various locations are representative of their
respective populations (Eaton, et al., 2006). For more information about the survey and
its indicators, see YRBSS websites for the nation: http://www.cdc.gov/HealthyYouth/
yrbs/index.htm and for Wisconsin: http://dpi.wi.gov/sspw/yrbsindx.html.

A description of key measures follows:

Overweight/obesity.YRBSS includes a calculation of BMI, based on gender-specific
BMI-for-age growth charts (Appendix C) and self reports of weight (“How much do

you weigh without your shoes on”?”) and height (“How tall are you without your shoes
on?”). As is true for adults, self-reported values for high school students also typically
underestimate BMI and thus the prevalence of obesity and overweight in this population
(Eaton, et al., 2006).

Met physical activity requirements.

Beginning in 2005, a question was included to evaluate the ability of youth to meet
physical activity recommendations (that were current at the time of the survey but have
since changed): “During the past 7 days, on how many days were you physically active
for a total of at least 60 minutes per day? (Add up all the time you spend in any kind of
physical activity that increases your heart rate and makes you breathe hard some of the
time.)” The proportion of students who reported having been active on five or more of
the past seven days is used as an indicator for this variable.

Exceeds television viewing guidelines. The proportion of youth exceeding television
viewing guidelines has also been available since 2005: “On an average school day, how
many hours do you watch TV?” Individuals who report viewing more than two hours of
TV per day are categorized as exceeding viewing guidelines.

Ate fruits or vegetables five or more times per day. Due to some inherent
measurement challenges, prior to 2007, Wisconsin questions used to calculate the
proportion of youth consuming five or more fruits and vegetables per day changed
frequently. In 2007, questions were changed to be comparable to those used by the
CDC for the national sample. These questions are similar to those described previously
for the BRFSS, except that frequency judgments are made only based on the last seven
days and fruit juice is defined somewhat more explicitly: “100% fruit juices, such as
orange juice, apple juice, or grape juice (Do not count punch, Kool-Aid, sports drinks, or
other fruit-flavored drinks.).

Consumed soda or pop at least once per day. Prior to 2007, Wisconsin indicators for
soda or pop consumption also changed frequently. In 2007, the question was changed
to the national CDC question, which asked: “During the past 7 days, how many times did
you drink a can, bottle, or glass of soda or pop, such as Coke, Pepsi, or Sprite?”
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Race/ethnicity. Categories for the YRBSS are the same as those for the BRFSS.

Pediatric Nutrition Surveillance System (PedNSS)

PedNSS collects information associated with nutrition and development for the
population of low-income children participating in federal maternal and child health
programs. Such children have been shown to be at increased nutritional risk. At the
federal level, PedNSS data include participating US states, territories, and Indian Tribal
Organizations. The vast majority of national data (>80%) are from childen participating
in WIC, which includes children under the age five. However, some information is also
obtained from children participating in Early and Periodic Screening, Diagnosis, and
Treatment (EPSDT) Program or Title V Maternal and Child Health (MCH) programs.

In Wisconsin, PedNSS data are based entirely on children participating in WIC. To
qualify for WIC, youth must be an infant up to age one or a child up to age five, a
resident of Wisconsin, income eligible (household income < 185% federal poverty
guidelines unless eligible through other state programs) and have a nutritional or health
need (WI-DHS, 2008b). PedNSS data are not representative of children or low-income
children and instead reflect values for the entire population of program participants.

A description of PedNSS and its indicators nationally can be found at: http://www.cdc.
gov/pednss/index.htm. Recent PedNSS data for Wisconsin can be found at: http://
dhfs.wisconsin.gov/WIC/WICPRO/data/index.htm.

Key measures include:

Overweight/obesity. Rates are included for children, aged two through four. BMI is
calculated based on actual measurements of height and weight during WIC clinic visits.
BMI percentile is read from gender and age-specific growth charts (Appendix C).

Breastfeeding initiation/duration. Rates are obtained for WIC infants up to 12
months of age, at the time of WIC clinic visits. Breastfeeding incidence represents
the proportion of participating infants born during a particular year who have valid
breastfeeding data and were ever breastfed. The proportion of infants breastfed for at
least six months is determined using the number of infants who were breastfed for at
least six months (numerator) over the overall number of infants who were at least six
months of age at the time of a WIC clinic visit during a given year and who also have
valid breastfeeding data (denominator). The same basic formula is used to determine
the proportion of infants, breastfed for at least 12 months.

Race/ethnicity. Categories for PedNSS are exactly the same as those for the PNSS.

National Immunization Survey (NIS)

The NIS is conducted annually by the CDC in all 50 states and the District of Columbia.
Since 2001, the survey has included questions to evaluate breastfeeding practices in
the general population of children 19-35 months of age. The NIS is a random-digit-
dial telephone survey, with a sample generated from lists of children in the given age
range. Survey results for a given child are based on an interview with the person most
knowledgeable about the child’s immunizations. Because of the age range targeted

in the survey, 2004 represents the birth year for the youngest group for which data is
available from the 2006 NIS. Information on the NIS and its indicators can be found at:
http://www.cdc.gov/breastfeeding/data/NIS_data/data_2004.htm.

Indicators used for this report include:

Breastfeeding incidence and duration. To assess breastfeeding incidence,
respondents are asked if the child was ever breastfed or fed breast milk. To evaluate
breastfeeding duration, respondents are asked “how old was [child’s name] when
[child’s name] stopped breastfeeding or being fed breast milk.”
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BMI can be calculated from weight and height using the following formulas (CDC,
2008a):

BMI = 703 x weight (Ib) / [height (in)]?
or
BMI = weight (kg) / [height (m)]?

BMI can also be read directly from tables below, provided by the National Institutes of
Health (NIH) and available at: http://www.nhlbi.nih.gov/guidelines/obesity/bmi_tbl.htm.

In the left hand column locate the row that contains the appropriate height. Move across
the row until you find the column containing the closest estimate of weight. BMI is given
at the top of that column.

e N
BMI |19

Fnecl%zg) Body Weight (pounds)

58 91 |96 |100|105|110 115|119 |124 | 129|134 | 138 | 143 | 148 | 1563 | 158 | 162 | 167
59 94 |99 |104 109|114 (119|124 |128 | 133 | 138|143 | 148 | 163|158 | 163 | 168 | 173
60 97 | 102|107 112|118 | 123 | 128 | 133 | 138 | 143 | 148 | 163 | 168 | 163 | 168 | 174 | 179
61 100 106 | 111 | 116 | 122 | 127 | 132 | 137 | 143 | 148 | 1563 | 168 | 164 | 169 | 174 | 180 | 185
62 104 | 109 | 115|120 | 126 | 131 | 136 | 142 | 147 | 1563 | 1568 | 164 | 169 | 175 | 180 | 186 | 191
63 107 (113118 | 124 | 130 | 135 | 141 | 146 | 162 | 1568 | 163 | 169 | 175 | 180 | 186 | 191 | 197
oz 110 | 116|122 | 128 | 134 | 140 | 145 | 161 | 167 | 163 | 169 | 174 | 180 | 186 | 192 | 197 | 204
65 114 1120|126 | 132 | 138 | 144 | 150 | 166 | 162 | 168 | 174 | 180 | 186 | 192 | 198 | 204 | 210
66 118|124 | 130 | 136 | 142 | 148 | 165 | 161 | 167 | 173 | 179|186 | 192 | 198 | 204 | 210 | 216
67 121|127 | 134 | 140 | 146 | 163 | 159 | 166 | 172 | 178 | 185 | 191 | 198 | 204 | 211 | 217 | 223
68 125|131 | 138 | 144 | 161 | 168 | 164 | 171 | 177|184 | 190 | 197 | 203 | 210 | 216 | 223 | 230
69 128 | 135|142 | 149 | 165 (162 | 169 | 176 | 182 | 189 | 196 | 203 | 209 | 216 | 223 | 230 | 236
70 132 | 139|146 | 163 | 160 | 167 | 174 | 181 | 188 | 195 | 202 | 209 | 216 | 222 | 229 | 236 | 243
71 136 | 143|150 | 157 | 165 [ 172 | 179 | 186 | 193 | 200 | 208 | 215 | 222 | 229 | 236 | 243 | 250
72 140 | 147 | 164 | 162 | 169 | 177 | 184 | 191 | 199 | 206 | 213 | 221 | 228 | 235 | 242 | 250 | 258
73 1441161 | 159 | 166 | 174 | 182 | 189 | 197 | 204 | 212 | 219 | 227 | 235 | 242 | 250 | 257 | 265
74 148 | 165|163 | 171 | 179|186 | 194 | 202 | 210 | 218 | 225 | 233 | 241 | 249 | 256 | 264 | 272
75 162|160 | 168 | 176 | 184 | 192 | 200 | 208 | 216 | 224 | 232 | 240 | 248 | 256 | 264 | 272 | 279
76 166 | 164 | 172|180 | 189 | 197 | 206 | 213 | 221 | 230 | 238 | 246 | 254 | 263 | 271 | 279 | 287
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BMI

Height
(inches)

58
59
60
6

62
63
64
65
66
6

68
69
70
7

72
73
74
75
76

Body Weight (pounds)

175 | 199 168 153 108 | 200 | 208 | 212 | 217 | 222 | 227 | 252 | 27 | 242 | 247 | 252 | 257 | 262 | 257
150 | 195 | 201|200 211|217 | 222 | 227 | 232|238 | o43 248 | 254 250 | 264 260 | 275 | 280 285
200 | 208 | 214 | 220, 225 | 231 | 207 | 242 | 245 | 254 | 260 | 265 | 270 278 | 262 | 257 | 283 298 a4
216|222 | 228 | 204 240|245 | 252 | 258 | 204 270 | 276 | 252 | 283 294 300 | c05 | 312 a1 a4
260 235 | 212 | 240 255 | 261 | 268 | 274 | 280 287 | 290 | 209 | 308 ar2 | ato | 625 | 31| 38 a4
243|250 257 | 263 | 270|277 | 264 | 201 | 207 0 11 | 315 92¢| 31 | as | o45 | a1 | a8 | cs
257 | 265 | 272 | 279 285 | 293  con | 308 |91 | a22 | a2 | 533 343 a1 | a8 | o5 | 372 79 | a5
272 | 280 268 | 265, 202|310 18 025|933 40 a48 | 655 363 a1 | a7 | oo 33| 401 | 408
257 | 295 | aon | 11| 318 a2r |aas | 043 | a1 | aso | ao7 | 675 383 a1 | amw | aor | 415 420 | 431
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Charts and Cutoff Points for 99th BMI Percentile
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The BMI-for-age growth charts, provided on the next two pages, were developed
by the CDC in 2000 for use in children between the ages of two and 20 (also
available at: http://www.cdc.gov/growthcharts/). The charts were based on data
from several national probability surveys (of non-institutionalized individuals) and are
considered representative of the general population. Separate charts are necessary
for each gender.

To determine a child or adolescent’s weight category, calculate BMI based on the
formulas provided in Appendix B. Then choose the correct gender-specific growth
chart below. BMI-for-age is determined by locating the child’s age on the x axis and
moving up to the child’s BMI on the y axis. If this point falls below the growth curve
for the 5th percentile, the child is considered “underweight.” Similarly, points from
the 5th to the 85th percentile are classified as “normal weight,” those from the 85th
to the 94th percentile are considered “overweight,” and those at or above the 95th
percentile are considered “obese.”

A new category of “extreme obesity” has also recently been proposed to include all
points above the 99th percentile. Cutoff values (kg/m?) for extreme obesity in youth
aged 5-17 are provided below (from Barlow, et al., 2007).

. )\
BMI Cutoff Values (kg/m?) for Extreme Obesity in Youth
Boys Girls
6 20.1 21.5
6 21.6 23.0
7 23.6 24.6
8 25.6 26.4
9 27.6 28.2
10 29.3 29.9
11 30.7 815
12 31.8 33.1
18 32.6 34.6
14 33.2 36.0
15 33.6 37.5
16 33.9 39.1
17 34.4 40.8
\_ /
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2 to 20 years: Boys

NAME

Body mass index-for-age percentiles RECORD #
Date Age Weight Stature BMI* Comments
BMI—
35—
34—
33—
32—
31—
7
A+ 30—
*To Calculate BMI: Weight (kg) + Stature (cm) + Stature (cm) x 10,000 —;95.
or Weight (Ib) + Stature (in) + Stature (in) x 703 - 29—
— BMI — 28—
~ 90
— 27 A— 27 —
Zz
— 26 22 26—
— 25 / ~ 25—
- 75—+
— 24 v 24—
V4
— 23 ya 23 —
22 A = 22
7
— 21 = = 21—
7z
/ A 29
— 20 7 20 —
- 19— == = 2 19—
N 57
— 18— - 2 = 18—
— 17 S~ ] , = 17 —|
— 16—— ] 16—
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— 14 14—
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— 12 12—
kg/m? AGE (YEARS) Kkg/m®
1 1 1 1 1 1 1 1 1 1 1 1 1 T ST I NI A I A 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Published May 30, 2000 (modified 10/16/00). ’ "
SOURCE: Developed by the National Center for Health Statistics in collaboration with
the National Center for Chronic Disease Prevention and Health Promotion (2000).

http://www.cdc.gov/growthcharts
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2 to 20 years: Girls NAME
Body mass index-for-age percentiles RECORD #
Date Age Weight Stature BMI* Comments
BMI—
35—
34—
33—
32—
95 31—
A 30—
*To Calculate BMI: Weight (kg) + Stature (cm) + Stature (cm) x 10,000
or Weight (Ib) + Stature (in) + Stature (in) x 703 — 29—
—
— BMI i 28—
— 90
L o7 27 —
/ -
— 26 857 26—
7
— 25 7 25 —
i S S ) ) S ) S 74 ) s < s i B 1
— 24 .4 75 24—
/7 -
va y
— 23 va Z 23 —
/ A
22 7 e 22—
7 7 50!
L 29 — a — 21 —
7
— 20 — / 20 —
l/ 25
— 19— A - 19
N - ~ 10
— 18 A 18—
=5
— 17 17 —|
— 16 NS 16 —
— 15 £ 15—
— 14 — 14—
— 13 13—
— 12 12—
kg/m? AGE (YEARS) kg/m’
1 1 1 1 1 1 1 1 1 1 1 1 1 TN I VTN SV N AR N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Published May 30, 2000 (modified 10/16/00).
SOURCE: Developed by the National Center for Health Statistics in collaboration with ﬁ
the National Center for Chronic Disease Prevention and Health Promotion (2000).
http://www.cdc.gov/growthcharts SAFER+HEALTHIER+ PEOPLE™
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Rate Estimates and Confidence Intervals

As noted previously in Appendix A, values obtained from PNSS and PedNSS data
sources represent rates for all program participants in a given category. Because
confidence intervals and significance tests are done to account for variability due to
sampling procedures, they are not provided for these two data sources. Also, consistent
with CDC criteria for these sources, only values based on at least 100 individuals are
reported.

All prevalence estimates from data sources based on random sampling procedures
(BRFSS, YRBS, and NIS) include estimates of variability in data tables that can be

used to construct 95% confidence intervals. (See Appendix E for sample sizes and
confidence intervals.) Confidence intervals represent a range of values expected to
contain the actual population value 95% of the time (Glantz, 2005). Minimum reliability
criteria for reporting estimated rates vary considerably across sources. Here, rates are
only reported if they are based on a on a minimum group size of 100 interviews. Also,
unless otherwise specified, all reported rates have a relative standard error that is less
than or equal to 30%. Relative standard error (defined as: (standard error of rate / rate)
*100%) is a common criterion used for reporting survey results (e.g. CDC, 2007d).
However, these simply represent minimal criteria for reporting estimates. Rates based
on relatively small sample sizes will be relatively imprecise and should still be interpreted
with caution. Throughout the document, values presented for total overweight
prevalence may differ slightly from the sum of overweight and obesity values, due to
rounding. Cases containing missing/refused values were deleted before calculating
rates or conducting statistical tests. List-wise deletion was used for multivariate models.

Rates based on a single year of data. A minority of rate estimates were based

on a single year of data. These values and their confidence intervals were generated
using the Surveymeans Procedure in SAS 9.1, which corrects confidence intervals for
complex survey designs. All calculations incorporated weighting variables, to better
approximate population values.

Rates based on aggregated data. Most estimated rates were based on datasets in
which multiple years of data were combined. The number of years of aggregated data
was determined, based on a judgment regarding data recency and the ability to report
estimates for relatively small subgroups (e.g., some racial or ethnic minority groups or

smaller counties). As a result, rates for indicators obtained during alternate years were
typically based on fewer years of aggregated data.

For analyses based on aggregated data, a combined weighting variable was typically
calculated by dividing the weight associated with each observation by the number of
years of data. However, due to the level of oversampling employed for the 2006 BRFSS
(described in Appendix A), the number of observations obtained for that year was nearly
double that obtained during the immediately preceding years. As a result, to generate
rates from aggregated datasets that included 2006 BRFSS data, a combined weighting
variable was constructed by multiplying the weight associated with each observation

by the proportion of interviews in the dataset for that year (WI-DHS, Bureau of Health
Information and Policy, personal communication. October 3, 2007).

Confidence intervals for estimates based on aggregated data were calculated using the
formula: (1.96* (Square root ( p(1-p)/n)) where n is the total number of interviews and

p is the proportion of individuals with a given condition or factor. Because confidence
intervals based on aggregated data are not corrected for the complex survey design,
they are likely to underestimate actual values somewhat.
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Subgroup Comparisons.

To aid in interpretation, rates for different subgroups were compared statistically.
Criteria were a=.05 and a=.10 for significance and marginal significance, respectively.
To compare subgroups, a chi-square analysis was first conducted, using the Tables
Procedure in SAS Enterprise Guide 3.0, as an omnibus test, to screen for potential
differences among groups. To avoid inflating statistical power, weighting factors were
modified such that relative values were maintained among observations but the sum of
all weights equaled the actual number of observations (Lee, et al., 1986). For ordered
independent variables (e.g., education; income), a two-sided Cochran-Armitage Test
was also conducted to check for a significant linear trend (in conjunction with visual
inspection of rates).

For obesity and total overweight estimates, potential interactions between variables
were considered whenever subgroups were large enough to do so (using the reporting
criteria for rates, specified above). Because these few instances always involved a
dichotomous grouping variable, the Breslow-Day statistic was obtained to evaluate the
potential presence of an interaction. If this test was significant, stratified values were
presented. If not, the possibility of confounding was also considered. However, because
crude and adjusted rates were similar (typically <5%; always <10%), no adjusted rates
were presented.

For independent variables that contained more than two subgroups, if a difference
among groups was supported in this initial step, additional comparisons were made in
a manner compatible with the control of Type | error. Whenever possible, a reference
group was identified, based on previous literature or judgments of the comparisons
likely to be of greatest interest (e.g., White race or high SES groups), as a means of
formally testing for relative health disparities between groups. Once the universe of
possible comparisons was narrowed in this way, the rate for the comparison group

and other groups were compared, using the normal approximation to the binomial
distribution and Yates correction for continuity. The Holm procedure was also employed,
to limit family-wise error rate to =.05 (Glantz, 2005).

Informal comparisons based only on observed values are also occasionally discussed in
the text, such as for example, large differences in observed rates that are not significant
because they are based on relatively small subgroups (e.g., some comparisons
between Whites and minority groups). Similarly, large differences between non-reference
groups are also occasionally noted (e.g., differences in adult obesity rates between
Asians and other racial or ethnic groups). Finally, for interactions between sex and a
second factor, only the latter was formally compared within each sex. For example, in
discussing a sex x SES interaction for adult obesity rates, only within-sex differences
between the highest SES group and other groups were formally tested. Any subsequent
discussion of differences between rates for males and females at a given SES level was
based on comparison of observed rates.

Variability in obesity and total overweight rates occur across many demographic
variables. Because subgroup comparisons, formal or informal, are typically based on
crude rates or rates stratified by one other variable, differences should be interpreted
as associations that could potentially be explained by differences in other variables

that were not controlled. For demographic comparisons of adult obesity and total
overweight rates, age-adjusted odds ratios were also calculated to aid in interpretation
(also provided in the data tables in Appendix E). However, it should be noted that
variability in weight status is observed across many other demographic dimensions that
are not accounted for within age-adjusted odds ratios.

Comparisons over time typically included the range of all available years for any given
indicator. However, ten-year comparisons are typically presented for PNSS and PedNSS
data, due to the ready availability of subgroup values for these indicators.

N
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All comparisons among racial and ethnic groups within each dataset excluded “Multi-
racial, non-Hispanics.” This group accounted for approximately 1% of the aggregated
2004-2006 BRFSS dataset and 2% of the aggregated 2005-2007 YRBSS data set.

BRFSS Trend Tests.

Trends in prevalence values were tested using the Logistic procedure in SAS 9.1.
Dependent variables were dichotomized to reflect presence or absence of a given
factor. Weighting variables were normalized such that they summed to the actual
number of observations. Orthogonal polynomial contrasts coefficients were included as
independent variables, representing years. For variables that were not obtained annually
(e.qg., fruit and vegetable consumption), contrast coefficients were generated for the
entire time span and those representing missing years were excluded from the analysis.
Likelihood ratio tests of these coefficients represent tests for each trend, controlled for
one other (Cohen, et al., 2003). To attempt to control for other potential changes in

the population over time, trends were also conducted after controlling for sex, age (six
categories) and race (White, Black, other).

Additional Comments by Section.

I. Introduction: Obesity as a Critical Global, National, and State Health Issue.
National values for Figure 2 were obtained from the BRFSS website (CDC, 2008b).
US rates represent median values and are only compared informally with those for
Wisconsin.

IV. Consequences of Overweight and Obesity.

Questions from the aggregated 2005-2006 Wisconsin BRFSS were used to evaluate
the rates of negative health outcomes by weight status category (including three
categories: 1) not overweight or obese 2) overweight 3) obese). See Appendix A for
details concerning measures. The prevalence values for each weight category shown in
Figures 5 and 6 were determined as specified in the first section of this appendix.

As noted in the text, the apparent associations illustrated in the figures between
obesity (or overweight) and negative health outcomes are likely to exaggerate actual
relationships between the two. As a result, logistic regression analyses were also
conducted, in accord with those by Mokdad and colleagues (2003), in which the
presence of an association between weight status and each outcome variable was
also assessed, after controlling for several other variables. Logistic regression analyses
(all health outcomes were dichotomous) were conducted using SAS Enterprise Guide
3.0 Logistic Regression Procedure. Again, weighting variables were adjusted such that
relative weights were maintained among observations but the sum of weights equaled
the total number of observations. Odds ratios, adjusted for controls, were derived for
each weight category, and these are also provided in the data tables in Appendix E.
Likelihood confidence intervals for odds ratios are preferred (Cohen, et al., 2003), and
these are also given in Appendix E. Confidence intervals for rates and odds ratio were
not corrected for the complex survey design due to the restrictions of using aggregated
data described above. As a result, variability is likely to be underestimated somewhat.

To determine odds ratios for age-adjusted models, only weight status and age (six-
categories) were used as predictors of negative health outcomes in models that also
included an intercept. Full models additionally accounted for the following (categorical)
controls: sex, education (4-categories), race (White, Black, other), and smoking status
(current, former, never).

For all outcome variables and models, weight status contributed significantly to
deviance reduction before and after controls. Adjusted odds ratios are reported in an
attempt to provide a somewhat less biased estimate of the association between obesity
(or overweight) status and negative health conditions in Wisconsin. However, due to the
complex web of causality for most health conditions and the limitations inherent in this
cross-sectional dataset, adjusted values are still likely to be under-controlled. It's also
possible that reverse causal explanations contribute to the magnitude of associations

N
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between obesity and negative health conditions. (For example, although obesity may
increase the likelihood of disability, significant reductions in activity due to disability may
also promote obesity.) In addition, for the disability variable, goodness of fit statistics
indicate that a significant amount of deviance still remains unexplained in both the age
adjusted and full models, indicating that important controls are likely to still be missing
from the analysis for this particular outcome (Cohen, et al., 2003).

V. Overweight and Obesity in Wisconsin Adults.

As noted previously, for comparisons of adult obesity and total overweight rates, an
additional adjustment for age, based on logistic regression procedures (as described
above), was also conducted for all demographic variables other than county (and year,
which was already controlled for age within trend analyses). Comparisons between
relatively advantaged and less advantaged demographic groups based on age-adjusted
odds ratios were typically very similar to those based on crude rates, particularly with
respect to obesity. However, some differences were noted with respect to comparisons
of total overweight rates between Hispanic versus White and high SES versus lower
SES groups, and these were reflected in interpretations. Age-adjusted odds ratios for
obesity and total overweight in adults are included in the data tables in Appendix E.
Age-adjusted rates by county are available online at: http://dhs.wisconsin.gov/wish/
measures/BRFS/allCounty.htm.

Figure 10: Because the sex x age interaction for obesity is only marginally significant, it
is not interpreted here.

Figure 11: Here, the rate for Asians actually narrowly missed meeting minimal criteria
for inclusion specified above (n=97; RSE=31%). However, adding a fourth survey year
to the data rendered the rate for this group reportable (n=128; RSE=27%), without
appreciably changing its value. As a result, the three-year value is depicted for this
group. Appendix E includes both three-and four-year rates and associated confidence
intervals for Asians.

Of the few representative national studies that have published values for all of these
racial and ethnic groups, some have reported that, compared with Whites, American
Indian and Black adults tend to have high obesity levels. Mexican Americans have
similar obesity levels to Whites but higher total overweight levels. Also, Asians tend to
have extremely low obesity levels, compared with Whites, but values for different Asian
populations appear to vary greatly, with the highest levels observed for Native Hawaiians
and Samoans (Wang & Beydoun, 2007). Pacific Islanders represent a very small
minority of Wisconsin adults and were excluded from this estimate. (See Appendix A for
definitions of racial or ethnic groups by data source.)

Figure 12: Sample sizes were not large enough to include the Asian group in these
comparisons. Also, relevant to Figure 13, comparisons here among females are
unchanged if pregnant women are excluded.

Figures 15 & 17: Obesity and total overweight levels in adults were also compared for
Whites and Blacks for both SES indicators of education and income. However, there
was no evidence of an interaction.

Figures 20-21: County level estimates of weight status for the aggregated survey years
of 2004-2006 (including the 2006 expanded BRFSS sample discussed in Appendix A)
were provided by the Bureau of Health Information and Policy, Division of Public Health,
Wisconsin Department of Health Services. Data were weighted to reflect each separate
county’s age-sex population distribution. The weighting characteristics for Milwaukee,
Kenosha, and Racine counties also include race. This is different from the usual BRFSS
weighting methodology, which weights the whole dataset to the state-level age-sex
distribution. The difference in weighting is likely to be more important for smaller
counties in that their population distributions differ from that of the state as a whole to a
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greater extent than do population distributions in smaller counties (WI-DHS, Bureau or
Health Information and Policy, personal communication, October 3, 2007).

VI. Overweight and Obesity in Wisconsin Youth.

For the YRBSS, Milwaukee Public School District (MPS) and Wisconsin samples

are drawn separately. However, it is possible that some schools are chosen for both
samples. This would serve to minimize rather than inflate differences. However, because
it also violates the assumption of independent samples, only informal comparisons of
observed rates are made between YRBSS estimates for MPS and Wisconsin.

Figure 23: National values and Wisconsin values for 1999 and 2001 and confidence
intervals for these values were obtained from the national YRBSS website (CDC,
2008g). As a result, overweight (rather than total overweight) values and their
confidence intervals are provided in tables for this figure. Comparisons between
locations for 2007 values were conducted using t-tests, as described above. Trend
analyses, based on logistic regression, were provided by the CDC as part of a routine
data analysis for this survey. These analyses were controlled for sex, grade, and race.

Figure 24: Sex differences do not interact with grade level.

Figure 26: A significant race x sex interaction was supported for total overweight but
was only marginal for obesity. As a result, obesity rates for Black and White females
were not compared.

VII. Behavioral Risk and Protective Factors for Obesity in Wisconsin.

Figure 34: NIS values for Wisconsin were obtained from the survey website (CDC,
2008j). Breastfeeding data from NIS differ from those from PedNSS in several respects.
As described in Appendix A, NIS values are obtained from a general sample of children
across Wisconsin, whereas PedNSS data represent program values for the entire
population of infants participating in WIC. NIS rates are also based on retrospective data
via a telephone survey conducted when children are 19-35 months of age, whereas
PedNSS data are based on interviews with caregivers at the time of WIC clinic visits.
As a result, values are not directly comparable and can only be interpreted informally.

In addition, because of the age discrepancy at the time of data collection, NIS values
represent a somewhat earlier historical time period, relative to PedNSS data, collected
during the same year. However, for infants in the general Wisconsin population
(represented by NIS values), breastfeeding rates across the five years of available trend
data appear to be stable or gradually increasing (CDC, 2008)). As a result, this data
collection discrepancy would likely minimize, rather than inflate, actual differences in
rates between these groups.

Figure 43: County level estimates of physical inactivity for the aggregated survey years
of 2004-2006 were provided by the Bureau of Health Information and Policy, Division of
Public Health, Wisconsin Department of Health Services. Methods were the same as
those described for Figures 20-21.

Figure 56: To more closely examine the difference in fruit and vegetable consumption

for Black and White high school students, response categories for individual fruit and
vegetable questions were converted to reflect the number of daily servings, using
standard procedures (CDC, 2008g). Individual indicators were then compared for Blacks
and Whites using the Wilcoxon test (Non-parametric Procedure in SAS Enterprise Guide
3.0) to avoid meeting t-test assumptions of normality and equal variances. Relative
weighting of observations was again used. Based on this comparison, Blacks had
significantly higher median level of fruit juice consumption, compared to that for Whites.
However, relative to those for Blacks, Whites reported significantly higher median levels
of consumption for green salad, potatoes, and other vegetables. These two races did
not differ with respect to the median daily consumption of fruit (other than fruit juice),
carrots, or total fruits and vegetables.
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l. Introduction: Obesity as a Critical Global, National, and State Health Issue

Figure 2.
g \
US States US Median WI-95%
. (States, DC & WI Interviews (n) WI Obese (%) Confidence
(number) o .
Territories) Interval (+/-)

N )
Figure 3.
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IV. Consequences of Overweight and Obesity in Wisconsin

Figure 5.

-

Weight
Status
Category

High
Cholesterol
BMI < 25
Overweight
Obese

Interviews

% With
Health
Condition

95%
Confidence
Interval (+/-)

Age
Adjusted
Odds Ratio

95%
Confidence
Interval
(Range)

Full Model
Odds Ratio

95%
Confidence
Interval
(Range)

High Blood
Pressure

BMI < 25
Overweight
Obese

Diabetes
BMI < 25
Overweight
Obese

Arthritis
BMI < 25
Overweight
Obese

Asthma
BMI < 25
Overweight
Obese

S

1414 39.5 2.5 1.77 1.49-2.11 1.67 1.39-1.99
1094 44.6 2.9 2.13 1.77-2.58 2.08 1.72-2.52
1621 15.4 1.8 1.0 1.0

1667 27.3 2.1 1.75 1.46-2.11 1.75 1.45-2.12
1239 40.3 2.7 3.46 2.85-4.21 3.40 2.79-4.15
4475 3.4 0.5 1.0 1.0

4717 5.9 0.7 1.64 1.34-2.01 1.62 1.32-1.99
3483 14.4 1.2 4.46 3.70-5.41 4.16 3.44-5.05
1607 20.3 2.0 1.0 1.0

1659 271 2.1 1.12 0.94-1.34 1.24 1.04-1.48
1248 40.1 2.7 2.16 1.79-2.60 2.33 1.93-2.82
4480 10.6 0.9 1.0 1.0

4752 10.8 0.9 1.09 0.95-1.24 1.28 1.08-1.41
3540 16.1 1.2 1.72 1.50-1.96 1.86 1.62-2.14

Figure 6.

-

Weight
Status

Depression
BMI < 25
Overweight
Obese

% With
Health
Condition

95%
Confidence
Interval (+/-)

Age
Adjusted
Odds Ratio

95%
Confidence
Interval
(Range)

Full Model
Odds Ratio

95%
Confidence
Interval
(Range)

General
health

BMI < 25
Overweight
Obese

Disability
BMI < 25

Overweight
Obese

1.16 0.95-1.42 1.38 1.12-1.70
1.69 1.37-2.07 11498 1.61-2.47
1.0 1.0

1.02 0.89-1.16 1.04 0.90-1.20
2.04 1.79-2.33 2.01 1.75-2.31
1.0 1.0

1.12 1.00-1.26 1.20 1.07-1.35
2.03 1.81-2.28 2.10 1.87-2.37
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V. Overweight and Obesity in Wisconsin Adults
Figure 7.

e
Age Adj. Age Adj. Odds
95% Total 95% Odds Ratio Ratio Total
Confidence | Overweight | Confidence | Obesity (95% | Overweight (95%
Interval (+/-) (%) Interval (+/-) | Confidence Confidence
Interval) Interval)

Interviews

)

Overall

Males 1.11 2.04
(1.04-1.19) (1.91-2.19)
Females . . . . 1.0 1.0
A\
Figure 8.
e
Year by Sex Interviews (n) Obese (%) 95% Confidence Interval (+/-)

Males

1990 587 12.0 2.9
1991 568 12.6 2.9
1992 708 18.0 8.3
1993 708 14.6 3.0
1994 661 17.3 3.4
1995 954 16.6 2.9
1996 940 15.4 2.8
1997 990 18.5 2.8
1998 976 18.4 2.9
1999 915 22.7 3.0
2000 1213 21.9 2.6
2001 1596 22.9 2.5
2002 1760 23.0 2.3
2003 1627 21.6 2.4
2004 1776 28,6 2.4
2005 1978 25.2 2.4
2006 3440 28.5 2.5

Females
1990 661 10.7 2.4
1991 688 12.8 2.6
1992 783 13.1 2.6
1993 838 16.6 2.8
1994 871 17.7 3.0
1995 1191 15.4 2.6
1996 1234 18.8 3.2
1997 1214 14.8 2.2
1998 1194 18.2 2.6
1999 1202 17.2 2.3
2000 1402 18.0 2.2
2001 1876 22.0 2.2
2002 2396 20.2 1.8
2003 2279 20.3 2.0
2004 2497 20.9 1.9
2005 2696 23.5 1.9
2006 4696 24.8 2.1




Figure 9.
e
Odds Ratio | Odds Ratio Total
[0) 0
Interviews 95 & . 9.5A) Obesity (95% | Overweight (95%
Obese (%) | Confidence | Overweight | Confidence : :
(n) Confidence Confidence
Interval (+/-) Interval (+/-)
Interval) Interval)
18-29 1895 17.5 1.7 44.8 2.2 1.0 1.0
1.40 1.70
30-39 2702 24.3 1.6 63.4 1.8 (1.22-1.61) (1.51-1.91)
1.57 1.95
40-49 3582 27.3 1.5 66.8 1.5 (1.38-1.80) (1.74-2.19)
1.92 2.53
50-59 3446 30.7 1.5 711 1.5 (1.68-2.19) (2.25-2.84)
1.82 2.78
60-69 2433 31.6 1.8 72.6 1.8 (1.58-2.10) (2.45-3.15)
1.12 1.74
70+ 2936 20.6 1.5 61.0 1.8 (0.97-1.29) 1.54-1.95)
S
Figure 10.
e
. 95% 95% Odd; F%atioo Odds Rlatio Tot?I
AgRlay | IErtss Obese (%) | Confidence | Overweight | Confidence Obe3|lty {2 Overwe!ght (27
Sex (n) Confidence Confidence
Interval (+/-) Interval (+/-)
Interval) Interval)
Males
18-29 788 18.8 2.7 50.7 3.5 1.0 1.0
1.47 2.8
30-39 1141 26.6 2.6 75.1 2.5 (1.18-1.82) (1.92-2.83)
1.73 2.58
40-49 1581 28.3 2.2 76.5 2.1 (1.41-2.12) (2.15-3.09)
1.96 3.32
50-59 1567 32.0 2.3 81.6 1.9 (1.60-2.40) (2.75-4.01)
1.88 3415
60-69 1065 35.2 2.9 80.3 2.4 (1.52-2.34) (2.57-3.87)
1.13 1.68
70+ 1025 21.2 2.5 67.8 2.9 (0.90-1.42) (1.39-2.04)
Females
18-29 1107 16.1 2.2 38.1 2.9 1.0 1.0
1.8 1.41
30-39 1561 21.7 2.0 50.6 2.5 (1.12-1.63) (1.20-1.64)
1.45 1.63
40-49 2001 26.1 1.9 56.2 2.2 (1.22-1.74) (1.40-1.89)
1.88 2.11
50-59 1879 29.3 2.1 59.3 2.2 (1.58-2.24) (1.81-2.45)
1.77 2.58
60-69 1368 28.0 2.4 65.2 2.5 (1.47-2.14) (2.19-3.04)
1.12 1.86
70+ 1911 20.3 1.8 56.3 2.2 (0.94-1.35) (1.60-2.16)
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Figure 11.

s
Age Adj.

o/ o/
95% Total 95% Obesity (95%
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Interval (+/-) (%) Interval (+/-) Interval)
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Black
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0.33
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American
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ASEN]
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Confidence
Interval)

0.47
(0.33-0.66)

1.53
(1.23-1.91)

Figure 12.
P

Race/ Interviews | Obese (%) 95% Total 95% Age Ad;.
Ethnicity Confidence | Overweight | Confidence | Obesity (95%
by Sex Interval (+/-) (%) Interval (+/-) | Confidence

Interval)
Males

White

Black 392 26.6 4.4 65.8 47 1.07
(0.80-1.42)

American
Indian

Hispanic 120 26.6 78 73.3 78 1.138
(0.83-1.52)

Females

WUCH 535 | 224 | 09 | 581 | 11 | 10 |

Black

American 155 39.5 7.7 76.3 6.7 2.26
Indian (1.38-3.65)

Hispanic

Age Adj.
Overweight (95%
Confidence
Interval)

0.86
(0.65-1.13)

1.40

(1.03-1.92)

3.07
(1.80-5.52)




Figure 13.

(. \
Race /Ethnicity: Individuals (n) Total Overweight Prior to Pregnancy (%)
Low Income Females

White

Asian

Hispanic 2355 38.2

White 16216 43.8

Asian 1324 26.6

48.3

Hispanic

Figure 14.
. A

Race /Ethnicity: Individuals (n) Gained > Ideal Weight Levels During
Low Income Females Pregnancy (%)

White

Asian

Hispanic 1970 34.5

White 12015 48.6
Asian 897 23.4
Hispanic 4260 38.7
(S J
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Figure 15.
e
Age Ad;. Age Ad;.
T - 95% 95% Odds Ratio Odds Ratio
Education ) Obese (%) | Confidence | Overweight | Confidence | Obesity (95% | Total Overweight
Interval (+/-) Interval (+/-) | Confidence | (95% Confidence
Interval) Interval)
No High
School [P 28.5 2.3 61.1 25 . 613'?2918) . 33?1341)
Grad ’ ' ' ’
High
1.54 1.36
school 6115 27.0 1.1 66.5 1.2
grad (1.41-1.69) (1.26-1.48)
Some 1.54 1.07
College s e L o 14 (1.40-1.69) (0.98-1.16)
College PR 20.6 1.2 61.2 1.4 1.0 1.0
Grad
S
Figure 16.
s

Education

by Sex

Males
No High
School
Grad
High
School
Grad
Some
College

College
Grad

Females

No High
School
Grad
High
Slelglele]]
Grad

Some
College

College
Grad

Age Adj. Age Ad;.
Odds Ratio Odds Ratio
Interviews 9.5% : 95% Obesity Within | Total Overweight
Obese (%) | Confidence | Overweight | Confidence 5 o
(") Interval (+/-) Interval (+/-) Sl WIS
Confidence | (95% Confidence
Interval) Interval)

1.63 0.92

612 28.0 3.6 65.1 3.8 (1.33-2.00) (0.76-1.12)
1.57 1.21

2611 2985 1.7 73.9 1.7 (1.39-1.78) (1.07-1.87)
1.44 0.88

1906 28.2 2.0 68.5 2.1 (1.27-1.64) (0.77-1.00)
2056 22.7 1.8 73.8 1.9 1.0 1.0
2.21 1.64

831 29.0 EN B & 3.4 (1.79-2.71) (1.37-1.97)
1.51 1.65

3504 24.4 1.4 58.5 1.6 (1.32-1.74) (1.38-1.73)
1.68 1.37

2878 26.1 1.6 54.0 1.8 (1.47-1.93) (1.23-1.54)
2667 18.4 1.5 47.3 1.9 1.0 1.0




Figure 17.
e
Age Adj. Age Ad;.
Odds Ratio Odds Ratio
0 [0)
Interviews 9.5 0 Tota! 9.5 e Obesity Within | Total Overweight
Income Obese (%) | Confidence | Overweight | Confidence e
(n) Interval (+/-) (%) Interval (+/-) oK e UGl S
. Confidence | (95% Confidence
Interval) Interval)
Less than 2.14 0.91
$15,000 k2 S = R ) (1.82-2.52) (0.78-1.07)
$15,000- 1.50 1.05
$24,999 e T U eltlie U (1.34-1.68) (0.95-1.17)
$25,000- 1.36 1.21
$34,999 Soies: A3 114 o 1Y (1.22-1.51) (1.10-1.34)
$35,000- 1.29 1.13
549,990 [CEEEANENEIA 10 5.0 18 (1.17-1.43) |  (1.02-1.24)
$50,000+ 5220 23.6 1.2 63.9 1.3 1.0 1.0
N
Figure 18.
e
Age Ad;. Age Ad;.
Odds Ratio Odds Ratio
Income | Interviews o . 95% | Opesity Within | Total Overweight
Obese (%) | Confidence | Overweight | Confidence 5 o
by Sex (") Interval (+/-) Interval (+/-) | SoX (95% R
Confidence | (95% Confidence
Interval) Interval)
Males
Less than 1.43 0.62
$15,000 A S e R = (1.00-1.87) (0.47-0.80)
$15,000- 1.07 0.75
$24,999 11821 zoll ZB o) ) (0.91-1.26) (0.64-0.88)
$25,000- 1.10 1.06
$34,999 1l Y 24 e 24 (0.95-1.27) (0.91-1.23)
$35,000- 1.12 0.94
$49,999 11620 A 24 122 24 (0.98-1.28) (0.81-1.08)
$50,000+ 2549 27.4 1.7 756 1.7 1.0 1.0
Females
Less than 3.38 1.54
$15,000 S 956 che S s (.72-4.18) | (1.26-1.87)
$15,000- 2.33 1.66
$04.990 RECE 22 Y SEh e (1.98-2.74) (1.44-1.91)
$25,000- 1.87 1.65
$34,999 LA S Y Sieie e (1.59-2.19) (1.85-1.78)
$35,000- 1.62 1.42
$49,999 e 235 e R 2 (1.38-1.90) (1.24-1.62)
$50,000+ 2671 18.7 1.5 49.1 1.9 1.0 1.0
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Figure 19.

Vs

DHS Region

Southern

Southeastern

Northeastern

WESEl

Northern

A

")

2969

5284

3567

2888

2335

Interviews

23.5

24.4

27.3

26.6

24.7

95%
Confidence
Interval (+/-)

Total
Overweight

(%)

61.8

61.7

64.6

64.2

63.3

95%
Confidence
Interval
(+/-)

1.7

1.3

1.6

1.7

2.0

Age Adj.

Odds Ratio
Obesity (95%
Confidence

Interval)

1.0

1.06
(0.96-1.17)

1.23
(1.10-1.37)

1.20
(1.06-1.36)

1.06
(0.92-1.22)

Age Ad;.
Odds Ratio

Total Overweight
(95% Confidence

Interval)
1.0

1.02
(0.93-1.11)

1.14
(1.03-1.25)
1.15
(1.03-1.29)

1.05
(0.92-1.20)

Figures 20 & 21.

ADAMS
ASHLAND
BARRON
BAYFIELD
BROWN
BUFFALO
BURNETT
CALUMET
CHIPPEWA
CLARK
COLUMBIA
CRAWFORD
DANE
DODGE
DOOR
DOUGLAS
DUNN
EAU CLAIRE
FLORENCE
FOND DU LAC
FOREST
GRANT
GREEN
GREEN LAKE
IOWA
IRON
JACKSON
JEFFERSON
JUNEAU
KENOSHA
KEWAUNEE

onfidence
al (+/-)

134 27.3 7.5 54.5

133 19.7 6.8 66.1 7.8
169 29.3 6.9 65.7 7.0
134 29.0 7.7 50.2 8.3
472 23.4 3.8 61.5 4.3
157 21.1 6.4 68.5 7.0
147 29.1 7.8 56.5 7.9
120 31.8 8.3 66.3 8.3
148 285 6.8 52.1 7.8
157 28.6 7.1 72.3 6.9
166 24.9 6.6 60.4 7.2
148 28.3 7.3 69.6 7
807 19.8 2.7 55.4 3.4
231 29.0 5.9 64.9 6.1
166 17.2 5.7 58.0 7.5
151 25.2 6.9 66.1 7.4
127 32.2 8.1 68.2 7.8
207 25.0 5.9 64.7 6.4
134 24.6 7.3 66.2 7.8
272 27.3 5.3 69.6 5.4
147 24.4 6.9 67.2 7.4
156 24.4 6.7 64.3 7.3
150 30.8 7.4 67.6 7.3
120 26.5 7.9 65.1 8.2
166 20.0 6.1 60.0 7.3
140 14.2 5.8 541 8.2
134 30.5 7.8 65.2 7.9
176 23.1 6.2 59.8 7.1
147 21.1 6.6 62.6 7.6
288 31.9 5.4 66.3 5.3
137 18.9 6.6 65.5 7.6

~ )\
: 95% C Total Overweight | 95% Confidence
8.1




Figures 20 & 21 Continued.

- \

95% Confidence | Total Overweight | 95% Confidence
Interval (+/-) (%) Interval (+/-)

LA CROSSE

LAFAYETTE

LINCOLN
MARATHON
MARINETTE

MARQUETTE
MENOMINEE
MILWAUKEE
MONROE
OCONTO
ONEIDA
OUTAGAMIE
OZAUKEE
PEPIN
PIERCE
POLK
PORTAGE
PRICE

County Interviews (n) ‘ Obese (%) ‘

RACINE

RICHLAND
ROCK
RUSK

ST. CROIX
SAUK

R ;| s | v | ms | es |

SHAWANO

TAYLOR

W 4s | 230 | 69 | er7 | 75 |

VERNON

WALWORTH

WASHINGTON

WAUKESHA

WAUPACA

WU 51 | 254 | 69 | 679 | 74 |

WINNEBAGO

WOOD
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Figure 22.
e
Age Adj. Age Ad;.
Milwaukee Interviews 95% Total 95% Odds Ratio Odds Ratio
County ) Obese (%) | Confidence | Overweight | Confidence | Obesity (95% | Total Overweight
Area Interval (+/-) (%) Interval (+/-) | Confidence | (95% Confidence
Interval) Interval)
City of 1.50 0.99
Milwaukee Al 2 152 Sl =Y (1.25-1.81) (0.84-1.17)
Other
Milwaukee 685 23.1 &2 63.4 3.6 1.0 1.0
County

Figure 23.

VI. Overweight and Obesity in Wisconsin Youth

Vs

Year by Location

Nation
1999
2001
2003
2005
2007

Wisconsin
1999
2001
2003
2005
2007

Mllwaukee
2003
2005

2007

[0)
Individuals (n) Obese (%) 95|$§3;f|(i?nce

Overweight™ (%)

95% Confidence

Interval (+/-)
14456 10.7 1.2 14.4 1.1
12614 10.5 1.0 13.6 0.9
13876 12.1 1.4 14.8 0.8
13119 18.1 0.9 16.7 1.0
13062 18.0 1.1 15.8 1.0
1295 10.0 1.8 12.6 2.2
2051 9.6 1.5 14.3 2.0
2042 10.4 1.5 13.7 1.7
2301 9.9 1.8 13.7 1.7
2040 111 1.6 14.0 1.4
1412 16.2 1.1 19.3 2.2
1777 17.2 2.9 18.0 2.6
1750 17.7 2.6 19.0 2.5

J

* Values here represent the proportion of overweight, rather than total overweight
(overweight or obese) high school students.

Figure 24.
p

Sex or Grade
Group

Sex
Overall
Females
Males
Grade

9th

10th
11th
12th

95% Conﬂdence Total Overwe|ght
O

95% Confidence

Interval (+/-)
4341 10.5 0.9 24.4 1.8
2168 6.5 1.0 19.1 1.7
2173 14.3 1.5 29.3 1.9
939 10.9 2.0 25.6 2.8
1090 10.2 1.8 23.7 2.5
1170 10.8 1.8 2.5 2.5
1117 10.2 1.8 22.5 2.4




Figure 25.

Vs

Race /Ethnicity

White
Black
Asian
American Indian
Hispanic

N

Interviews (n)

Obese (%)

Interval (+/-)

95% Confidence | Total Overweight | 95% Confidence

Interval (+/-)

Figure 26.
p

Race /Ethnicity
by Sex

White Females
Black Females

Interviews (n)

Obese (%)

Interval (+/-)

95% Confidence | Total Overweight | 95% Confidence

Interval (+/-)

White Males

Black Males
\l J
Figure 27.
a "\

Individuals (n)

Obese (%) Overweight (%)

Total Overweight (%)

Figure 28.
g ™\
Age by Year Individuals (n) Obese (%) Total Overweight (%)
1997
2 Years 19261 8.9 22.6
3 Years 18107 10.7 25.2
4 Years 18460 10.8 26.7
2006
2 Years 19223 11.7 27.7
3 Years 16557 13.2 29.7
4 Years 156887 14.5 31.2
N J
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Figure 29.
p

Race/Ethnicity Individuals (n) Obese (%) Total Overweight (%)

White

Black

Asian
American Indian

Hispanic

Figure 30.
e B\
Location Interviews (n) Obese (%) Total Overweight (%)
INEelg] 2869075 14.7 30.8
Wisconsin 51667 13.0 29.3
Northeastern Region 10243 13.0 28.9
Northern Region 4283 12.0 28.1
Southeastern Region 22174 18.4 30.0
Southern Region 7717 12.7 28.8
Western Region 7230 12.8 29.6
\ J

Figures 31 & 32.

~ 2
Individuals (n) Obese (%) Total Overweight (%)
706

ADAMS 14.9 32.0
ASHLAND 979 12.6 23.1
BARRON 1,74 13.5 31.2
BAYFIELD 533 13.1 28.5

BROWN 8217 13.4 28.7
BUFFALO 398 14.6 32.2
BURNETT 639 12.7 25.8
CALUMET 803 16.1 34.3

CHIPPEWA 1930 €9 24.5
CLARK 910 20.7 39.7
COLUMBIA el 15.5 33.0
CRAWFORD 497 12.5 31.4
DANE 5027 11.9 26.4
DODGE 1719 9.5 20.8
DOOR 616 13.8 34.1
DOUGLAS 1649 13 31.3
DUNN 1259 15.3 32.1
EAU CLAIRE 2833 12.8 28.4
FLORENCE 181 14.4 26.6
FOND DU LAC 2465 8.5 23.6

FOREST 518 13.9 31.5

GRANT 1578 13.8 30.0

GREEN 692 20.8 39.3

GREEN LAKE 405 ©.9 25.2
IOWA 365 20.5 40.5
IRON 161 14.9 27.9

JACKSON 932 13.5 32.9




Figures 31 & 32.
e

JEFFERSON
JUNEAU
KENOSHA
KEWAUNEE
LA CROSSE
LAFAYETTE
LANGLADE
LINCOLN
MANITOWOC
MARATHON
MARINETTE
MARQUETTE
MENOMINEE
MILWAUKEE
MONROE
OCONTO
ONEIDA
OUTAGAMIE
OZAUKEE
PEPIN
PIERCE
POLK
PORTAGE
PRICE
RACINE
RICHLAND
ROCK
RUSK
ST. CROIX
SAUK
SAWYER
SHAWANO
SHEBOYGAN
TAYLOR
TREMPEALEAU
VERNON
VILAS
WALWORTH
WASHBURN
WASHINGTON
WAUKESHA
WAUPACA
WAUSHARA
WINNEBAGO
WOOD

Total Overweight (%)

33.9

32.3

22.5
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VI. Risk and Protective Factors for Obesity in Wisconsin

Figure 33.

p
26338 48.7 10663 17.3 16548 9.8
26682 50.4 10148 17.9 16018 7.9
25360 49.9 9857 20.0 15919 10.9
26838 51.0 9868 22.1 16194 14.6
27630 53.4 10314 22.5 16396 14.4
27000 5510 10711 22.6 16754 14.9
28288 58.2 10556 23.8 16675 14.8
27213 59.3 11238 25.0 17605 16.1
28610 59.9 10409 24.2 17417 16.4
31071 62.6 12726 26.0 17467 13.2

N /

Figure 34.

p

95% 6 Month 95% 95%

Interviews or 12 Month

Population Breastfed | Confidence | Duration Confidence : Confidence
Interval (+/-) ) Interval (+/-)

Individuals (n) Duration (%)

Interval (+/-)
Wisconsin
Infants (NIS) 632

Wisconsin 31071 (Ever)
WieAhiElnel 12726 (6 Mo) 62.6
(REINEIS)] 17467(12 Mo)

Figure 35.

s
Race / - Ever Breastfed o >6 Month >12 Month
Ethnicity Individuals (n) Individuals (n) Duration (%) Individuals (n Duration (%)

White 14311 63.9 5711 25.4 7654 12.5

Black 6027 472 2230 12.9 3072 72
Asian 1234 44.4 522 16.7 803 9.2
ATEERTI 570 62.1 232 24.1 376 12.8
Indian
Hispanic 7074 76.8 3289 39 4374 206
\ Y,
Figure 36.
- ~

>6 Month Duration
(%)

DHS Region Individuals (n) Ever Breastfed (%) Individuals (n)

Northeastern
Northern
Southeastern
Southern

\ Western




Figures 37 & 38.

~

\

County
ADAMS
ASHLAND
BARRON
BAYFIELD
BROWN
BUFFALO
BURNETT
CALUMET
CHIPPEWA
CLARK
COLUMBIA
CRAWFORD
DANE
DODGE
DOOR
DOUGLAS
DUNN
EAU CLAIRE
FLORENCE
FOND DU LAC
FOREST
GRANT
GREEN
GREEN LAKE
IOWA
IRON
JACKSON
JEFFERSON
JUNEAU
KENOSHA
KEWAUNEE
LA CROSSE
LAFAYETTE
LANGLADE
LINCOLN
MANITOWOC
MARATHON
MARINETTE
MARQUETTE
MENOMINEE
MILWAUKEE
MONROE
OCONTO
ONEIDA
OUTAGAMIE
OZAUKEE
PEPIN
PIERCE

Individuals (n)

Ever Breastfed (%) Individuals (n) >6 Month Duration (%)

ND = Insufficient Data

N
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Figures 37 & 38.
e

County Individuals (n) Ever Breastfed (%) Individuals (n) >6 Month Duration (%)
POLK
PORTAGE
PRICE
RACINE
RICHLAND
ROCK
RUSK
ST. CROIX
SAUK
SAWYER
SHAWANO
SHEBOYGAN
TAYLOR
TREMPEALEAU
VERNON
VILAS
WALWORTH
WASHBURN
WASHINGTON
WAUKESHA
WAUPACA
WAUSHARA
WINNEBAGO

WOOD
G J
ND = Insufficient Data

Figure 39.

e ™\
95% Confidence Interval
(+/-)

2230 221

Interviews (n) No Physical Activity (%)

2717 22.1
4355 20.0
4500




Figure 40.
p

Sex or Race/Ethnicity Interviews (n)

No Physical Activity (%)

95% Confidence Interval

Interviews (n)

No Physical Activity (%)

Group (+/-)

Overall 17922 19.1 0.6

Males 7289 18.0 0.9

Females 10633 20.2 0.8

White 15538 18.5 0.6

Black 1257 33.7 2.6

Asian 105 25.5 8.3

American Indian 287 171 4.4

Hispanic 291 17.2 4.3
AN J

Figure 41.

g A

95% Confidence Interval

(+/-)
1961 15.4 1.6
2825 15.0 1.3
3738 17.9 1.2
3612 19.9 1.8
2550 22.3 1.6
3064 29.2 1.6
N )
Figure 42.
(. ™\
lfg;%?'g?oa'é Interviews (n) No Physical Activity (%) | 227 Co”f'(‘i‘jf‘)ce L]
No High School Grad 1502 38.9 2.5
High School Grad 6405 265 1.1
Some College 5031 16.8 1.0
College Grad 4933 9.4 0.8
Less than $15,000 1186 36.0 2.7
$15,000-$24,999 3070 30.8 1.6
$25,000-$34,999 3177 22.4 1.4
$35,000-$49,999 2927 17.9 1.4
$50,000+ 5360 10.3 0.8
N\ %
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Figures 43.

-
County

ADAMS
ASHLAND
BARRON
BAYFIELD
BROWN
BUFFALO
BURNETT
CALUMET
CHIPPEWA
CLARK
COLUMBIA
CRAWFORD
DANE
DODGE
DOOR
DOUGLAS
DUNN
EAU CLAIRE
FLORENCE
FOND DU LAC
FOREST
GRANT
GREEN
GREEN LAKE
IOWA
IRON
JACKSON
JEFFERSON
JUNEAU
KENOSHA
KEWAUNEE
LA CROSSE
LAFAYETTE
LANGLADE
LINCOLN
MANITOWOC
MARATHON
MARINETTE
MARQUETTE
MENOMINEE
MILWAUKEE
MONROE
OCONTO
ONEIDA
OUTAGAMIE
OZAUKEE
PEPIN

PIERCE

Interviews (n)

144
141
176
141
490
167
152
125
159
163
175
159
843
239
167
157
136
217
141
277
156
164
160
130
174
143
141
183
155
305
152
259
136
144
148
242
344
169
135
143

3041
174
153
152
390
251
140
141

No Physical Activity (%)

19.3
31.4
29.3
17.7
16.7
14.8
27.5
13.8
20.2
241
24.3
25.5
12.9
19.2
20.5
15.5
19.6
15.0
28.0
15.2
22.1
262
24.3
20.3
22.0
23.3
20.3
16.5
20.2
18.3
21.2
17.2
17.9
211
31.7
20.8
18.5
17.4
1r.7
19.8
21.6
21.7
26.7
17.7
16.3
10.7
17.8
13.3

95% Confidence Interval
(+/-)
6.4
7.7
6.7
6.3
3.3
5.4
7.1
6.0
6.2
6.6
6.4
6.8
2.3
5.0
6.1
5.7
6.7
4.8
7.4
4.2
6.5
6.6
6.6
6.9
6.2
6.9
6.6
5.4
6.3
4.3
6.5
4.6
6.4
6.7
7.5
51
4.1
5.7
6.4
6.5
1.5
6.1
7.0
6.1
3.7
3.8
6.3
5.6




Figures 43.

-
County

POLK
PORTAGE
PRICE
RACINE
RICHLAND
ROCK
RUSK
ST. CROIX
SAUK
SAWYER
SHAWANO
SHEBOYGAN
TAYLOR
TREMPEALEAU
\=RIN(ON
VILAS
WALWORTH
WASHBURN
WASHINGTON
WAUKESHA
WAUPACA
WAUSHARA
WINNEBAGO
WOOD

3

Interviews (n)

169
166
131
669
140
397
149
183
171
160
145
290
140
150
158
133
236
136
281
571
171
154
400
228

No Physical Activity (%)

21.4
15.6
22.0
19.8
23.0
25.7
25.1
14.9
22.3
17.3
24.8
17.8
20.7
30.6
17.5
22.7
18.8
32.1
16.6
1r.7
33.5
20.6
18.4
18.4

95% Confidence Interval
(+/-)
6.2
5.5
7.1
3.0
7.0
4.3
7.0
5.2
6.2
5.9
7.0
4.4
6.7
7.4
5.9
7.1
5.0
7.8
4.4
€N
7
6.4
3.8
5.0

Figure 44.

Interviews (n)

Met Physical Activity Recs.

(%)

95% Confidence Interval
(+/-)

Figure 45.
p

Group

Overalll

Males
Females

White
Black

Hispanic

Sex or Race/Ethnicity

8406
3416
4990

7224
726
163

Interviews (n)

Met Physical Activity Recs.
(%)
55.7
57.3
54.1

56.2
42.5
53.3

95% Confidence Interval
(+/-)
1.1
1.7
1.4

11
3.6
7.7

~
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Figure 46.
g N\
: Met Physical Activity Recs. | 95% Confidence Interval
CTEWEN ()
(%) (+/)
1098 64.4 2.8
1543 61.0 2.4
1840 57.9 2.3
1548 50.8 2.5
1067 52.8 3.0
1238 37.4 2.7
U )
Figure 47.
e B\

Education or

Interviews (n)

Met Physical Activity Recs.

95% Confidence Interval

Income Group (%) (+/-)
No High School Grad 669 45.3 3.8
High School Grad 2936 53.8 1.8
Some College 2357 56.6 2.0
College Grad 2433 6195 2.0
Less than $15,000 586 49.2 4.2
$15,000-$24,999 1388 48.9 2.6
$25,000-$34,999 1467 54.4 2.5
$35,000-$49,999 1489 541 2.5
$50,000+ 2660 61.2 1.9
AN
Figure 48-51.

-

Wisconsin
Milwaukee

White

Black

S
Hispanic

Females

Males

9th

10th
11th
12th

Met Physical
Group Interviews (n) | Activity Recs.

(%)

Interval (+/-)

95%
Confidence

Interviews

W)

4447
3659

3518
264
156
241

2232
2208

969
1112
1195
1139

Watched >2
Hours TV /Day

(%)
25.8
50.9

22.0
54.7
36.0
31.0

23.1
28.4

26.5
26.4
27.0
23.3

95% Confidence
Interval (+/-)

1.3
1.6

1.4
6.0
7.5
5.8

1.7
1.8

2.8
2.6
2.5
2.5
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Figure 52.
p

~
Interviews (n) Ate Fruitg and Vegetables | 95% Confidence Interval
> 5 Times/Day (%) (+/-)
1562 21.2 2.5
2230 25.2 2.5
2205 25.7 2.3
2720 21.7 1.8
3351 21.3 16
4356 23.5 1.5
4054 21.5 1.6
4231 22.5 1.5
4755 22.2 1.5
N ,
Figure 53.
1 ™

Sex or Race/Ethnicity

Interviews (n)

Ate Fruits and Vegetables

95% Confidence Interval

Group > 5 Times/Day (%) (+/-)
Overall 8809 21.9 0.9
Males 3569 16.1 1.2
Females 5240 27.5 1.2
White 7543 21.8 0.9
Black 770 21.1 2.9
Hispanic 173 16.9 5.6
& J
Figure 54.
e B
Interviews (n) Ate Fruit§ and Vegetables | 95% Confidence Interval
> 5 Times/Day (%) (+/-)
1132 18.5 2.3
1586 17.6 1.9
1906 20.2 1.8
1613 21.4 2.0
1125 25.4 2.5
1370 33.8 2.5
U )
Figure 55.
g B
Education Interviews (n) Ate Fruits and Vegetables | 95% Confidence Interval
or Income Group > 5 Times/Day (%) (+/-)
No High School Grad 742 19.7 2.9
High School Grad 3099 17.6 1.3
Some College 2457 21.1 1.6
College Grad 2500 28.5 1.8
Less than $15,000 565 23.6 3.5
$15,000-$24,999 1497 19.7 2.0
$25,000-$34,999 1528 20.7 2.0
$35,000-$49,999 1531 19.3 2.0
$50,000+ 2725 23.3 1.6
S J
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Figure 56-59.

-

Group

Wisconsin
Milwaukee

Whites
Blacks
Hispanics

Females
\EIES

9th

10th
11th
12th

Ate Fruits and Y : :

Vegetables > 9.5 & Interviews Dra’nk o O'_ 95% Confidence
: Confidence More Soda or .

5 Times/Day Interval (+/-)

Interval (+/-) o) Pop/Day(%)

(%)

Interviews (n)
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