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Executive Summary
As part of its work assessing the community’s health, the
Norwalk Health Department partners with Norwalk
Public Schools to monitor the rates and trends of
childhood obesity in the community. The Health
Department uses height and weight information from
students’ Health Assessment Records to calculate body
mass index (BMI), a proxy measure for body fat that is
often used for obesity surveillance. With the help of the
Yale Rudd Center for Food Policy and Obesity Research,
the Health Department and Norwalk Public Schools use
the BMI information to calculate age- and genderstandardized percentiles and use them to help measure the
health of Norwalk children and to track the community’s
progress in the fight against obesity.
In the most recent analysis of the data from the 2009-2010
school year, several alarming statistics emerged. First,
among all the students in the database (kindergarteners,
sixth graders, and ninth and tenth graders), 39% of
children were overweight or obese (as shown in the graph
on this page). In many cases, these rates of overweight and
obesity were higher than state and national averages.
Significant differences in rates of overweight and obesity
existed between kindergartners (34%) and students in
middle school (43%) or high school (40%). The reason for
this difference between elementary school and middle
school rates is not clear and requires more study. Also, the
high rate of unhealthy weight in children as young as
kindergarten highlights the need to address obesity in early
childhood.

As seen throughout the United States, Black and
Hispanic children were often at higher risk of
unhealthy weight than White children. For
example, in kindergarten, Hispanic children had
significantly higher rates of overweight and obesity
(44%) than White children (26%) or Black children
(29%). Also, children of all races in lower income
families (as measured by their eligibility for free
and reduced-price lunch) were more likely to be
overweight or obese.
Over time, the trends in overweight and obesity in
each grade remained consistent, with a few
exceptions. Also, a child’s weight status in
kindergarten is highly predictive of his/her weight
status in later grades.

Key Findings
•

In total, 39% of Norwalk Public School children in the database were
overweight or obese. In many cases, these rates were higher than state
and national averages.

•

Minority children were at higher risk of unhealthy weight than White
children, as were children of all races from lower-income families.

•

Trends in overweight and obesity remained relatively consistent over
time, with a few exceptions. However, a child’s weight status in
kindergarten is highly predictive of his/her weight status in middle
and high school.
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Introduction
Background
Childhood obesity poses a tremendous public health challenge in Norwalk and throughout the United
States. According to the US Centers for Disease Control and Prevention (CDC), approximately 17% (12.5
million) of children and teens (2 to 19 years old) are obese.1,2 The high number of overweight and obese
children is alarming because obesity can cause many chronic diseases, including heart disease, diabetes, and
high blood pressure. In addition, obese children are more likely to develop social problems such as low selfesteem.3
In 2003, the Norwalk Health Department began to investigate the prevalence of obesity among Norwalk
children. With help from Norwalk Public Schools and the Yale Rudd Center for Food Policy and Obesity
Research, the Health Department started to compile and analyze height and weight data from students’
Health Assessment Records. Results from this project, presented in detail in this report, aim to answer
several Key Questions (below).

Classifications
Classifications of healthy and unhealthy weight in children and teens are
determined by body mass index (BMI) percentiles. A child’s BMI
percentile represents how he or she compares to other children of the
same age and gender, based on standardized information compiled by the
CDC.4 These standard categories are used in this report. In some graphs,
the categories of overweight and obesity are collapsed together as
“overweight/obese.”
Classification

BMI Percentile

Underweight

< 5th percentile

Healthy Weight

5th to < 85th percentile

Overweight

85th to < 95th percentile

Obese

≥ 95th percentile

Obese children and teens are at
higher risk for many health
problems (in their youth or once
they reach adulthood),
including heart disease, stroke,
high cholesterol, high blood
pressure, type 2 diabetes, bone
and joint problems, sleep apnea,
and some cancers.

Key Questions
(1) What is the current (2009) prevalence of overweight and obesity in the Norwalk School District?
(2) How do these rates of overweight and obesity compare with state and national averages?
(3) Which Norwalk children are at the highest risk for overweight and obesity?
(4) How has the prevalence of childhood overweight and obesity in Norwalk changed over time?
(5) What is the likelihood of changing weight category over time?
(6) What differences in overweight and obesity exist among schools within the Norwalk School District?
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Students in this Report
Information for this report comes from Connecticut Department of Education Health Assessment Records,
which are completed by students’ health care providers and submitted to schools as part of state-mandated
physical examinations in kindergarten, sixth, and ninth/tenth grades. This report refers to each school year
by the year in which it begins (e.g., data from the 2009-2010 school year are labeled in graphs, tables, and
text as 2009). In 2009, the requirement for school physicals shifted from tenth grade to ninth grade; therefore,
2009 high school data are from both ninth and tenth graders. High school data before 2009 come from only
tenth graders and will come from only ninth graders beginning in 2010. Also, Norwalk school nurses were
able to look back at previous Health Assessment Records to find earlier information for some students. As a
result, this report analyzes some data as far back as 1997 (Table 1).

Table 1: Data available for each year and grade from the Health Assessment Records.
Start of the School Year
97
98
99
00
01






Kindergarten
Sixth Grade
Ninth Grade
Tenth Grade
* Data not yet analyzed.

02


03



04



05



06



07



08







09





10*




Demographics
Gender among the children was split fairly evenly across all grades, with boys and girls making up
approximately 50% of each grade in the database. In 2009, among all the students in the BMI database, the
largest racial ethnic group was White/Caucasian (38%), followed by Hispanic (35%), Black (23%), and Asian
(3%) (Figure 1). Also, 38% of the students in all four grades were eligible for free and reduced-price lunch,
which can be used to indicate family income (See Appendix A). This demographic information was crossreferenced with Norwalk Public School enrollment records, and it presents an accurate representation of the
district in 2009.

Fig. 1
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What is the Current Prevalence of Overweight
and Obesity in the Norwalk School District?

Overall
The
2009
data
from
kindergarten, sixth grade, and
ninth/tenth grade students
were combined to determine
the overall prevalence of
childhood overweight and
obesity in Norwalk (Figure 2).
Across all four grades assessed
in 2009, 39% of children were
overweight or obese (19%
overweight and 20% obese).
Put another way, nearly 40% of
Norwalk’s children were at
higher risk for weight-related
health consequences.

Fig. 2
Rates by Grade
Children in middle school and
high school had higher rates of
overweight and obesity than
kindergarteners (43% in sixth
grade and 40% in ninth/tenth
grade compared with 34% in
kindergarten) (Figure 3). The
Health Department and its
partners will investigate the
reasons behind that increase
between kindergarten and sixth
grade. In addition, these results
highlight the need to address
health and wellness before
children reach school age, as
the rates of overweight and
obesity are already high among
children entering kindergarten.

Fig. 3
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How Do these Rates of Overweight and Obesity
Compare with State and National Averages?

After determining the rates of overweight
and obesity in Norwalk children, the
Health Department compared these rates
to those in Connecticut and nationwide.
One reliable source of data for comparison
is the Youth Risk Behavior Surveillance
System (YRBSS), which is a survey
conducted by the CDC that monitors six
types of health risk behaviors in youth in
the United States.5 As reported in Table 2,
20% percent of Norwalk ninth and tenth
graders were obese in 2009, which is nearly
twice the national average of 11% and
twice the state average of 10%. As found in
the state and national data, boys were
more likely to be obese than girls, and
Norwalk’s numbers were substantially
higher than the state and national rates for
both genders. Compared with national
estimates, Norwalk’s high prevalence of
obesity in Black children is driven by the
significantly higher rates of obesity in
Black girls (more than double the national
average). The rate of childhood obesity
within the Hispanic population in Norwalk
is 1.6 times higher than the national levels.
The increased risk appears to be driven by
both boys and girls.
In addition to looking at obesity rates
alone, communities commonly examine
the rates of obesity and overweight
combined, since people in both categories
are at increased risk of health issues. Table
3 shows how Norwalk high school
students compare to Connecticut and US
rates in that category. Norwalk has
significantly
higher
prevalence
of
overweight and obesity across both genders
and all racial and ethnic groups.

Table 2: Prevalence of obesity in ninth and tenth grade students,
2009.

Norwalk
Males
Females

a

Connecticutb
Males
Females

White
16%
21%
11%

Black
21%
19%
24%

Hispanic
24%
30%
18%

Asian
7%
6%
8%

All
20%
23%
16%

8%
10%
6%

*
*
*

18%
*
*

*
*
*

10%
12%
7%

United Statesb
9%
15%
15%
9%
Males
12%
18%
18%
*
Females
5%
11%
11%
*
a
Norwalk data include ninth and tenth graders.
b
Comparison data from the 2009 CDC Youth Risk Behavior
Surveillance System.
* Sample size insufficient for estimation.

11%
15%
8%

Table 3: Prevalence of overweight and obesity in ninth and tenth
grade students, 2009.

Norwalk
Males
Females

a

Connecticutb
Males
Females

White
39%
37%
30%

Black
42%
40%
43%

Hispanic
45%
47%
42%

Asian
30%
34%
25%

All
39%
41%
37%

21%
28%
14%

*
*
*

31%
*
*

*
*
*

24%
30%
18%

United Statesb
24%
37%
35%
20%
Males
27%
37%
39%
*
Females
20%
37%
31%
18%
a
Norwalk data include ninth and tenth graders.
b
Comparison data from the 2009 CDC Youth Risk Behavior
Surveillance System.
* Sample size insufficient for estimation.
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Which Norwalk Children are at the Highest Risk
for Overweight and Obesity?

BMI by Gender and Grade
In the 2009 kindergarten cohort,
boys had a significantly higher
prevalence of overweight and
obesity than girls (38% vs. 29%,
t(883) = 3.54, P = 0.005) and a
significantly higher prevalence of
obesity alone (22% vs. 13%, t(883)
= 3.12, P < 0.001) (Figure 4). No
significant
differences
existed
between boys and girls in
overweight or obesity in sixth
grade. The prevalence of obesity
was again significantly greater in
boys than in girls in the
ninth/tenth grade cohort (23% vs.
Fig. 4
16%, t(1647) = 3.47, P = 0.001).

Kindergarten BMI by
Race/Ethnicity

In kindergarten, the prevalence of
obesity and combined overweight
and obesity varied significantly by
race/ethnicity
(Figure
5).a
Hispanic
students
had
a
statistically significantly higher
prevalence of overweight and
obesity compared with White
students (44% vs. 26%, t(884) =
4.84, P < 0.001) and Black
students (44% vs. 29%, t(884) =
3.12, P = 0.002). The prevalence
of obesity alone was also
statistically significantly higher in
Hispanic students than in White
students and Black students (P <
0.01).

Fig. 5

a

In 2009, fewer than 50 children of Asian or Other race/ethnicity in each grade were reported in the dataset. For
considerations of precision and privacy, statistics for these two groups are not reported in these charts.
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Which Norwalk Children are at the Highest Risk
for Overweight and Obesity?

Sixth Grade BMI by
Race/Ethnicity

In sixth grade, the prevalence of
obesity also varied significantly by
race/ethnicity (Figure 6). Compared
with the prevalence of obesity in White
sixth graders (19%), the prevalence of
obesity was significantly higher in
Black (29%, t(426) = 2.27, P = 0.023)
and Hispanic (26%, t(540) = 1.99, P =
0.047) youth. Prevalence of overweight
and obesity combined did not
significantly differ by race/ethnicity.

Fig. 6

High School BMI by
Race/Ethnicity

In the ninth and tenth grade
students, the prevalence of obesity
was significantly higher in Black
students (21%, t(1043) = 2.34, P =
0.019) and Hispanic students (24%,
t(1153) = 3.50, P < 0.001)
compared with White students
(16%) (Figure 7). Black adolescents
had significantly higher prevalence
of overweight and obesity (44%)
compared with White (33%,
t(1043) = 3.73, P < 0.001).
Hispanic students in this age group
also had significantly higher
prevalence than White students
(46% vs. 33%, t(1153) = 4.52, P <
0.001).

Fig. 7
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How has the Prevalence of Childhood Overweight
and Obesity in Norwalk Changed Over Time?

Kindergarten

Trends in Overweight and Obesity
Prevalence

The proportion of children who were
obese or overweight in kindergarten
has increased significantly over time,
although not in an entirely linear
pattern. From 1997 through 2007, the
rate of overweight and obesity in
kindergarten
increased
from
approximately 30% to 38%, but there
has been a slight decrease in the last
two years (Figure 8).

Fig. 8

Trends by Gender
The trends in rates of overweight and
obesity over time are significantly
different between genders (Figure 9).
The proportion of overweight and
obese girls went down over time (19972009), whereas the rate of boys who
are overweight or obese rose
consistently over the same time period.

Fig. 9

Trends by Race/Ethnicity
The trends by race and ethnicity
illustrate the significant disparities
between Hispanic and White children,
which is consistent with national and
statewide data (Figure 10). Hispanic
children are at the highest risk,
followed by Black children and then
White children. Furthermore, these
differences appear to be consistent over
time. In other words, none of the
groups showed a significant increase or
decrease over time.

Fig. 10
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How has the Prevalence of Childhood Overweight
and Obesity in Norwalk Changed over Time?

Sixth Grade
Trends in Overweight and
Obesity Prevalence

The trends in overweight/obesity
among sixth graders remained high
but fairly constant from 2003
through 2009 (Figure 11).

Fig. 11

Trends by Gender
Boys had consistently higher rates
of overweight and obesity than
girls in the sixth grade, but neither
gender
showed
significant
changes in rates over time (20032009) (Figure 12).

Fig. 12

Trends by Race/Ethnicity
Black and Hispanic students have
consistently higher rates than
White students, but none of the
groups showed significant increases
or decreases in the time period
studied (2003-2009) (Figure 13).

Fig. 13
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How has the Prevalence of Childhood Overweight
and Obesity in Norwalk Changed over Time?

High School
Trends in Overweight and
Obesity Prevalence

The rate of overweight and obesity
among ninth and tenth graders
remained stable over the past two
years (Figure 14).

Fig. 14

Trends by Gender
As in elementary and middle
school cohorts, boys demonstrated
a higher rate of overweight and
obesity than girls, but neither
gender showed a significant trend
up or down in the two years
studied (Figure 15).

Fig. 15

Trends by Race/Ethnicity
As in the younger grades, White
children had lower rates of
overweight and obesity than other
races and ethnicities in ninth and
tenth
grades
(Figure
16).
Interestingly, there appears to be a
downward
trend
in
overweight/obesity among the
White children in the past 2 years.
However,
additional
data
collection in future years will be
needed to determine if this patterns
continues.

Fig. 16
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What is the Likelihood of Changing Weight
Category Over Time?

Longitudinal Analyses, 1997-2009
Because the Health Department has compiled this data over a long period of time, the analysis can show the
trajectories of children’s weight status as they go from kindergarten to sixth grade and then on to high school.
Currently, the dataset includes 1779 children who reported at all three grades. Within this group, 16% were
overweight and 15% were obese upon entering kindergarten.
Of these children who were already overweight or obese in kindergarten, one fifth (20%) remit, meaning they
were within the healthy weight range in middle and high school. A smaller fraction of children (16%)
exhibited fluctuating weight status over time. In other words, after entering kindergarten overweight or
obese, they were overweight/obese in sixth grade or in ninth or tenth grade, but not both. Unfortunately, the
majority of children – nearly two-thirds (64%) – remain overweight or obese throughout their childhood.
Of the children who were not obese in kindergarten, more than half (63%) did not become obese through
ninth or tenth grade. However, 19% of these children became obese at some point – either in sixth or
ninth/tenth grade – and the remainder (19%) became obese by sixth grade and remained so in ninth or tenth
grade.
Put another way, a child’s weight status in kindergarten is highly predictive of his or her weight status
through sixth and ninth grade. If a child is already overweight or obese in kindergarten, he or she is more
than three times as likely to continue to be overweight or obese through high school than they are likely to
become a healthy weight.

Changing the Routine
Children and families can take small steps right now that
can help them reach and maintain a healthy weight:
• Eat more fruits and vegetables every day. Make sure at
least half your plate is fruits or vegetables at every meal.
Dietary guidelines for adults and children can be found at
www.ChooseMyPlate.gov.

“The dietary and physical activity
behaviors of children and adolescents are
influenced by many sectors of society,
including families, communities,
schools, child care settings, medical care
providers, faith-based institutions,
government agencies, the media, and the
food and beverage industries and
entertainment industries.” ~CDC

• Get moving every day. Kids should get at least 1 hour of active play most days and limit screen
time—that’s time in front of at TV, computer screen, or other electronic device. For more
information about how to get active, see Let’s Move! at http://www.letsmove.gov/.
• Cut down (or eliminate) sugary drinks. Choose water or low-fat/no fat milk instead. To learn how
sugary drinks are marketed to kids, see the Yale Rudd Center for Food Policy & Obesity Research
at http://www.yaleruddcenter.org/
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What Differences in Overweight and Obesity Exist
among Schools in the Norwalk School District?

After looking at averages for all students and each grade, the Health Department and its partners compared
rates of obesity and overweight among different schools. Importantly, these rates of overweight and obesity
may not reflect the school environment, primarily because the students in the database have just entered their
respective schools (i.e., kindergarteners are in their first year at each elementary schools, sixth graders are in
their first year at each middle school, and ninth and tenth graders have just begun high school). Still, the
information can help determine where to direct resources for future programs or policies.

Kindergarten Prevalence

Significant differences existed in rates of overweight and obesity among the different elementary schools,
even as children are just arriving for kindergarten (Figure 17). The rates of overweight and obesity at
Norwalk elementary schools in 2009 varied from 21% at Columbus Elementary School to 48% at Kendall
Elementary School.

Fig. 17
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What Differences in Overweight and Obesity Exist
Among Schools in Norwalk School District?

Kindergarten Trends Over Time
The graphs on this page illustrate the changes
over time in each elementary school (Figures
18a, 18b, 18c). To reduce confusion when
reading the information, the 12 schools were
divided into three clusters of four schools each.
These clusters reflect schools that were most
similar to each other in terms of trends. None
of the elementary schools showed significant
increases or decreases over time.

Fig. 18a

Fig. 18b

Fig. 18c
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What Differences in Overweight and Obesity Exist
Among Schools in Norwalk School District?

Sixth Grade Prevalence and Trends over Time
The four middle schools have comparable rates of overweight and obesity; however, Ponus emerges with
significantly lower rates (Figure 19). Also, in examining the trends over time, it appears that there has been a
meaningful drop in overweight and obesity between 2006 and 2009 at Ponus Middle School (Figure 20). No
other middle school showed a significant change over time.

West Rocks

Fig. 19

Fig. 20
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What Differences in Overweight and Obesity Exist
Among Schools in Norwalk School District?

High School Prevalence and Trends over Time
No significant differences were reported in 2009 rates of overweight and obesity among the three Norwalk
high schools (Figure 21). An examination of the rates of overweight and obesity in the past two years reveals
a drop in rates at Briggs High School, and steady rates at the other two schools (Figure 22). However,
because only three years of information are available at the high school level, more data collection over a
longer time is necessary to see if the rate at Briggs continues to decrease in a meaningful manner. Also, it is
important to note that Briggs High School has a much lower enrollment than other Norwalk high schools (<
100 total students), which hinders the ability to draw conclusions from its BMI data over time.

Fig. 21

Fig. 22
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Appendix A: Free and Reduced-Price Lunch
Eligibility
Eligibility for free and reduced-price lunch
(FRP) through the US Department of
Agriculture’s National School Lunch
Program is a commonly used indicator of
income in a school community. Children
are eligible for free lunch if their household
income falls below 130% of the federal
poverty level and for reduced-price lunch if
their income is between 130% and 185% of
that level. In 2009, 38% of the students in
the four grades included in the database
were eligible for free or reduced-price
lunch (Figure 23).

Fig. 23

Free and Reduced-Price Lunch and BMI
As expected, there was a significant relationship between lunch eligibility and BMI category in kindergarten
(χ² = 49.2, P < 0.001) and Ninth/Tenth grade (χ²=11.5, P = 0.009) (Figure 24). This finding reflects the
relationship between overall poverty and childhood obesity, not the influence of the National School Lunch
Program on child weight.

x

x

Fig. 24
Key: 0 = not eligible for FRP

1 = eligible for FRP
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Appendix B: Methods for Collecting and Managing Data
Collecting the Data

Calculating BMI Percentile

Health Assessment Records are completed by
students’ health care providers as part of state-required
annual physical examinations in kindergarten, sixth,
and ninth or tenth grade. (In 2009, this requirement
shifted from tenth grade to ninth grade. Therefore,
high school data before 2009 are from tenth graders;
2009 data are from both ninth and tenth graders; and
beginning in 2010, data will be from ninth graders.)
Each summer, a Norwalk School District nurse enters
student information from the Health Assessment
Records into a Health Department database. To
protect privacy, only the nurse accesses the school
district records, and student names are not included in
the Health Department database.

CDC programs were used to calculate each child’s
BMI-for-age and gender using the SAS statistical
software package.6 The definitions described earlier
(page 3) were used to classify the children as obese,
overweight, normal/healthy weight, and underweight.

Cleaning Data
The CDC program also provides values for height,
weight, and BMI-for-age that are biologically
implausible for a child’s age and gender. In total, 363
observations (0.02% of all observations in the dataset)
were determined to have biologically implausible
values for height (160 observations), weight (106
observations), and overall BMI-for-age and gender (98
observations). Cases with biologically implausible
values for any measure were removed from all
analyses. These errors were likely due to a
combination of inaccurate measurement at the
physician’s office or data entry errors.

Data Quality and Population Sizes
This data collection method is an efficient use of
resources in that the data are reliably collected in
physicians’ offices and entered into the database by a
school nurse. Across all years, 17,065 child
observations were recorded. Across all years from
2003 to 2009, the database included an average of 92%
of all children enrolled in participating schools. There
was little variation in average participation by school
type (92% mean participation in elementary schools,
94% in middle schools, and 90% in high schools).
There are various reasons for missing data, including
incomplete health assessment records, data entry
errors, or classification of children into incorrect
schools or school years.

When providing estimates of BMI for different grades,
it is assumed that children within each pool are of a
certain age (Table 4). Data entry errors can lead to
misclassification of children into inappropriate grades
for a given year. Six additional observations were
removed for children observed twice in the same
grade, apparently due to changing schools. After
removing children with biologically implausible values
and inadmissible data, a sample of 16,592 remained
for grade-level analysis.

Table 4: Observations dropped due to inadmissible ages
Expected ages in
Each Grade

Unacceptable Age
at Measurement

Observations
Deleted

Kindergarten (5-6)
6th grade (11-12)
9th grade (14-15)
10th grade (15-16)
Total Dropped Cases

<4 or >8
<10 or >14
<13 or >18
<13 or >18

47
32
21
100

18

Unacceptable Age on
December 31 of School
Fiscal Year
<4
<11
<14
<15

Observations
Deleted
0
0
9
9
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Presentation of Subgroup Estimates
In addition to students’ heights and weights, the nurse
enters other variables, including an identification
number, school year, school name, school type
(elementary, middle, or high school), gender, date of
birth, race/ethnicity (White, Black, Hispanic, Asian,
Other), and eligibility status for free and reduced-price
lunch.
The report includes breakdowns of BMI estimates by
grade, year, child gender, race/ethnicity, and school.
However, some categories contained small numbers of
children, which can skew the statistics. Therefore
estimates with fewer than 50 children in a subcategory
are not presented. For longitudinal analyses of small
number estimates, 3-year moving averages are
presented. This primarily affects Asian and Other

19

race/ethnicity categories and kindergarten
analyses at the school level.

Longitudinal Data
With data collection spanning over 10 years,
BMI is collected for many children across
multiple grades, allowing for longitudinal
analyses (Table 5). In total, 11,172 children are
included in the dataset. More than 3500
children have two or more observations.
Table 5: Observations per child, 1997-2009
One observation
Two observations
Three observations
Total children observed

Number of children
7535
1862
1777
11,172
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What is the Answer?
The childhood obesity epidemic is a complex problem that requires a complex solution. Valuable
programs and services from the Norwalk Health Department, Norwalk Public Schools, and several
other Norwalk organizations help children and their families learn to eat right and stay active. To get
healthy and stay that way, Norwalk families need help from neighbors, schools, daycare providers,
health care professionals, businesses, and community leaders so that when faced with choices about
food and physical activity, the healthy choice is the easiest choice. To this end, the Norwalk Childhood
Obesity Prevention Committee, a group of organizations led by the Health Department, works to
promote healthy policies and programs in Norwalk and to educate and empower children, their
families, and caregivers to make healthy choices.
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