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Body Mass Index Within Long Beach Public Schools:
A Longitudinal Study:

ReThinkingGreater Long Beach

William J. Crampon, John W. (Jack) Humphrey, and Alex J. Namma
Introduction

Therates andthe numbers of people who are either overweight or ob&s@erisento a point
that there isa growingconcern at both the national and international levels. Althoitgh difficultto find
historical data on overweight and obesity trends outside the United States of America and Western E
rope, Popkin etal. (2006) suggest that there is a global tremgvard childhood obesity. They do clarify,
however, that while “ .it is difficult to quantify
data are available, results show that many countries have seen larger increases in obesity rates over the
past decade than that s e e theWarldHdalth Oidanizatiom QVH®Hsat e s ...”
estimated that a quarter of the world's popul atio
(BMI) above the normal weight range of >24.9 for lésland above the age/sex adjusted 85 percentile for
youth (Finkelstein and Strombotne, 2010). Included in this estimate were more than 22 million children
under the age of 5 years in the United States, where from 1976 to 2006, childhood obesity indreased
5.0% to 12.4% in-B year olds and from 6.5% to 17% inli2year olds, according to a survey by tree N
tional Center for Health Statistics (2006).

The adverse health conditions resulting from obesity are well researched and documented by
the Centersdr Disease Control (2005) and the Department of Health and Human Services é2010)
well as other clinical and social science researchers (Trasande et al, 2009; Cawley, 2010; Lightwood et al,
2009). Overweight and obese children are at risk for devedpaihigh cholesterol count, hypertension
and respiratory illnesses, orthopedic problems, depressionTgpe 2 diabetesluring theiryouth as
short-term consequences. Longer term consequences give overweight or obese childreryee@t®o
chance of becoling obese in adulthood, thereby increasing their chances for incurring diabetes, high
blood pressure, high cholesterol, asthma, arthritis and a generally poor state of health. One disease that
is of particular concern is the dramatic increase in Type Retiés inheavierchildren and adolescents
an increase that is havirextremely negative effects on direct and indirect medical costs, estimated to
be $127 million between 1997 and 1999. Direct costs are those related to the care and treatment of
personswho are overweight or obese and indirect costs are those relatetemedicalcosts, such as
absenteeism and days lost a work. In the 2000 alone, the estimated cost of obesity for children and
adults in the U.S. wamn estimated $117 billion, of whic61 billion were in direct medical costs (CDC,
2005).

Various factors are believed to contribute to childhood obesitwever, and the lack of amu
derstanding of the causes has made it difficult to focus resources, interventions and research in areas
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that would be beneficial to addressing the problem. Researchers, economists and medical practitioners
have provided us with many factors that bear examination and investigation, inclbdiigd that

1 The increased affordability of foods due to agricultysalicies has encouraged excess food-co
sumption andwhen combined with medical advances to treat people who are obese or carry
excess weight, lredecreased the motivation to seek heakdleeking behaviors like dieting and
exercising (Finkelstein et al, ZDPowell and Bao, 2009); Cawley and Kirwan, (ND);

1 Advances in workplace technology and automation, resultirg ieduction inenergy expend
ture, have decreased the amount of physical actikgyuiredin the past similarly,childrento-
day are also ledadg moresedentary livesand have reduced their energy expenditures
(Lakdawalla and Philipson,2007; Philipson and Posner, 2009;

1 Higher incomes have enabled people to buy and consume more products at cheaper prices and
allowedpeople to spend more time isedentary pursuits (Philipson, 2001; Schmeiser, (ND);

1 Maternal employment haseducedthe time that working mothers spend cooking and eating
with children,compared tomothers who do not work outside the home, thereby allowing-chi
dren to eatmore prepared foods, fast foods and snacks (Anderson and Butcher, 2003; von Hinke
and Scholder, 2008and

91 Due toa lack of patiencanore people are not willing to postpone immediate gratification for
future health (Komlos et al, 2004)pwever there is little research to support this position.

The Long Beach Perspective

Currently there are three major initiative® combat childhood obesiteing introduced in
Long Beach:

1 The California Endowmentd CE) Building Healthy CommunitiBsIC);
T The Young Men’'s Christian Association (YMCA)
9 First5 Best Start

All three programs ar@imed at improving the health conditions of children and yquaitd
providing safe environments for learning. One of thoseditions is that of overweight and obese kehi
dren, and the shorterm and longterm consequences of related ilinesses and diseases. The California
Health I nterview Survey (CHIS), the nation’
than 500 households between April and September of 2010, using random digit dialing, to determine
the health status of childrehirth to 12 and teens age 12 to 17 years old in Central/\West Long Beach
(UCLA, 2010). The survey included adults who were paréotsldren under age 18 or an adukb
tween the ages of 18 and 40. For childrdre interviews were conducted witthoseadults who were
most knowledgeable about the children in question and teens who were interviewed after geiring
permission of theiparents. The result was a cautionary health profile with estimates of a 95% conf
dence interval.

The CHIS survey estimatiied percentage of teens considerégingoverweight and obesat
68%, and the samwas truefor adults who were sampledAmong thke 5 to 17 year olds75%reported
that theyhad beenphysically activéor at least 60 minutes per dajuring the previousveek, and 86%
claimed theyhad walked or biked to school at least once in the last wé&dkhe2 to 17 year oldsur-
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veyed,77%reported that during the previous day théyad eaten fruits and vegetablesnd59% had
drunk a sodalt wasalso reported that only 9%ad consumedast foodthree or more times weekly.
These percentages are confounding to say the least, as one waquédteakat childrerclaiming to be so
physically active and nutriticnonscious as those reported here, would have lower overweight aee ob
sity percentages.

If the impact of these three initiatives on the community is to be accurately assessed, one must

angverthe question“Aret hese programs really making a differel
programs striving to improve nutrition, encourage exercise and provide for active, safe neighborhood
environments. Aequally relevangjuestioni s ‘“isduccessefined? ” The challhenges i1

ing this are many:

1 The City of Long Beach does not hawystematianethod of collecting the data necessary for a
truly comprehensive database for either children or adults;

91 Itis neither feasible nor posdéto sample the entire population, yet the population sampled
must be large enough to be truly representative;

9 To provide a basis for comparison, there must be a way to identify the specific neighborhood
where the person resides; and

1 The identity of thendividual must be protected.
Meeting the Challenges and Going Forward

Toensure that a representative sample is identifi@ds proposed thatising the BMI statistics
for students of the Long Beach Unified School District (LBUSD) who are tastedfwveight and obés
ty in the 8", 7" and 9" grades, and the BMI statistiésr 3 and 4 year olds from infants of the Women
Infant, andChildren(WIC)programbe used for the evaluation of the thresitiatives By caducting a
longitudinal study oBMI profiles onecan consider the value, impact and change of all known determ
nants, includingbut not limited tg the availability ofa nutritional food supplyproximityto fast food
restaurants, access to neighborhood offerings of parks and recredtiacilities, soci@conomic status,
overcrowded housing conditions, or any other relevant determinant that contribute tovesight and
obesity among children and youth in Long Beattese factorcan then be monitoredjoing forward to
make adjustments and add components that will ensure the best possible outcomes for improving
health and safety of our children and youtifihese d&a can be includedh the online version of the
Long Beach Community Database so that tHiwrination is available to health and safety pregeonals
and the communityat-large, for use in planning, program development and evaluation, and for general
uses that wold improve the quality of liféen Long Beach

Methods

Each year the Long Beach WsidfiSchool District (LBUSD) measures the Body Mass Index (BMI)
of each student enrolled in grades 5, 7, and 9 as part of a California State psychical fithess program. For
this study the LBUSD provided these BMI sc@iesg with student demographic and skent perfa-
mance information for the academic years 2608through 200910. Since raw BMI scores for youth
cannot directlybe compared across agethe raw BMI scores were converted into the following five BMI
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classifications used by the Centers for Ds&ge@ontrol and Preventio(Centers for Disease Control and
Prevention, 2011):

T Obese Equal to or greater than 95 percent of the population'{@&rcentile or above).

T Overweight Equal to or greater than the 8%ercentile and less than the 8%ercen-
tile.

T Healthy or Normal WeightGreater than or equal to thé"5percentile and less than the
85" percentile.

T Underweight Less than the"Spercentile.

After converting the BMI scores into the BMI classifications the data file was convertedrto a lo
gitudinal filethat tracked the same student from thé"shrough the §' grade.In addition, the data set
used in this study only includes those students who live in Long Beach, California and excludes those
who live inother jurisdictionsThus from the original data filethat contained over 90,000 recorga
three grade level longitudinal sampdé 5,573 studentswas developed. (Information from the total BMI
data file is available on the Long Beach Community Datadudsép://Ibcdb.cgu.edu.

Table 1
BodyMass Index Longitudinal Sample

Number of Students‘ 5,573‘ ‘
Student Demographics

Gender Language Fluency
Female 51% English Only 44%
Male 49% Fluent Enfish Proficient 31%
Ethnicity English Learner 25%
African American 13% Missing 0%
Asian 9% Parent Education
Latino 55% Less than High Baol 14%
White 18% High School Graduate 22%
Other 5% Some College 19%
College Degree 43%
Missing 1%

Geographic Area

Planning Districts Women & Child Index
North 21% Top 20% of Block Groups 13%
WestCentral 17% 2nd 20% of Block Groups 11%
SouthWest 39% 2nd 20% of Block Groups 12%
SouthEast 9% 2nd 20% of Block Groups 27%
East 14% Bottom 20% of Block Groups| 37%

Table 1 presents the demographic characteristics and geographic areas used in this study of the
5,573 students in the longitudinal sample. The student demographics used in these analyses consist of
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the students’ gender, ethntaltgdubtabhgoageFblruknngy
Only” are those students who have English as t hei

students who have a language other than English as their primary language and have-been re
designatedbyn e LBUSD as being fluent in the English

with a language other than English as their primary language and have yet to become fluent in English.

For the geographic areas, two divisions of Long Beach are usefirstiethe five Planning B
tricts defined by the City of Long Beaaid represent the major geographic areas of the (88e map
on page 11)The second is a Women and Children Index which is asoaimmmic index of the status of
women and childretliving within each U.S. Census block grofihe citythat wasdeveloped by B-
Thinking Greater Long Beach. These block graugdivided ininto quintiles ranging from the highest
(Top 20% of Block Groups) to the lowest (Bottom 20% of Block Groupsyesecakconomic cond
tions for women and children living within each block group.

Results

The longitudinal findings for this sample®573 Long Beach Unified School District studewts li
ing within the City of Long Beach are divided ifwtor parts. The first relates to the overall sample of
students, the second relates to the demographic characteristics of the students, the third relates to pe
formance outcomes (i.estandardized test performance and absenteeisanjd the faurth relatesto the
geographic area of Long Beach where the student.lives

Total Sample

Figure 1 presents the percentage of
students at each grade level falling into each ¢ Figure 1 BMI Weight Classification
the four BMI Classifications. This figuresilu 100%
tratesthat fo.r all students.in t1he sarr.lple,.the S0% - -
percentage in thé Oveweight’ classification 1%
remains at about the same level at all three 60% — 210 21% |

grade levels while the percentage in the
o

“Obesé classification decreases from 31% in
0% 2% 2% 1%

40%

grade 5 to 21% in gradeahdthe percentage 20%
in the“Normal' classification in@ases from
46% in grade 5 to 58% in grade 9. The percer

o ) . Grade 5 Grade 7 Grade 9
age of students classified &9nderweight is
relativdly small for all three grade levelwith ® Underweights Normal
less than 2% of all students beisgclassified Overweight m Obese

As a result of the small number of students in
the Urderweight BMI classificatiothese studentsvere combined with those in the Normal classific
tion for the remainder of this report.

According to the Centers for Disease Control and Preventidsimportant to recognize than
a healthy population, ogl5% of the students should be classified as being Obese, 10% as baing Ove
weight, 70% as being Normal, and 15% being Underweight. Thus, these data indicate that the percen
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age of Obese and Overweight students in the Long Beach Unified School distyraticastly higher
what would be found in ahealthy’ population.

While Figure 1 shows a general decline in the percentage of students in the Overweight and
Obese classification, it is also useful to look at the movement between BMI classificatiory ak-th
vance in grade level. Table 2A presents these data in terms of the movement of students from grade 5
to grade 9. This tables shows that of those students who were classified as being Obese in grade 5, 56%
were still classified as being Obese in gradehile 28% of moved down to the Overweight classification
and 16% to the Normal classification. For the Overweight students in grade 5, 33% continued & be cla
sified as Overweight in grade 9 while 56% had moved down to the Normal classification ang ttil% u
the Obese classification. For the Normal classification students in grade 5, 88% had remained in this
classification in grade 9 while 10% had moved up to the Overweight classification and 2% to the Obese
classification.

Table 2A
Movement from Grade %o Grade 9

Grade 9
Grade 5 G9 Obese | G9 Over| G9 Normal
G5 Obese 56% 28% 16%
G5 Overweight 11% 33% 56%
G5 Normal 2% 10% 88%

Table 2B presents these same data, but in respect to when the students in each gradei9 classif
cations was in grade 5. Thus, 85% of the Obese students in grade 9 were also classified as Obese in grade
5 while 11% of these students had come from the Overweight classification in grade 5 and 4% from the
Normal classification. In respect to the Overwigtudents in grade 9, 34% had been classified as
Overweight in grade 5 while 43% had been classified as being Obese in grade 5 and 23% as Normal. For
the Normal classified students in grade 9, 71% had been classified as Normal in grade 5 while 20% as
Ovaweight and 8 % as Obese.

Table 2B
Movement to Grade 9 from Grade 5

Grade 9
Grade 5 G9 Obese | G9 Over| G9 Normal
G5 Obese 85% 43% 8%
G5 Overweight 11% 34% 20%
G5 Normal 4% 23% 71%

The differences between Tables 2A and 2B are a result ciginéficant decrease in the pe
centage of students classified as being Obese between grade 5 and grade 9 (see Figure 1). For example,
if a student is classified as being Obese in gradecse is a 56%hancethat they will still be classified
as being Obse in grade 9 while if a student is classified as being Obese in Grade 9 time88%s a
chance that the student had also been classified as being Obese in Grade 5. Thus, while a sigmificant pe



centages of students dropped out of the Obese classificafrans grade 5 to grade 9 (31% to 21%),
those who were classified as being Obese in grade 9 were very likely to have been Obese in grade 5.

Demographics

Gender

Figures 2 and 3 presen

the longitudinal results for the
two gender classifications.d~i
ure 2shows that between

grades 5 and 9 the percentage

of Overweight females and
males remained about the
same while the percentage of
Obese female and maleust
dents decreased significantly.

Figure 2 BM} Gender

Figure 3 Movement
Gender
28%
Female 8%l
28%
Male 8%l
0% 10% 20% 30%
m Decrease m Increase

Female |
Grade 5 |7 21% I- 28% Il
Grade 7 | 121% M 23%
Grade 9 | 19% 19%H

Male
Grade 5 |71 21% I- 35% I
Grade 7 22% : I 27%
Grade 9 [ 229! Il 2291

0% 20% 40%

Overweight m Obese

60%

In addition, this figure shows that regardless of the grade, the ntaliests are more likely to be Obese
than are the female student&igure 3showsthat 24% of the female students and 28% of the maile st
dents eported a decrease in at least one BMI classification from the%he 9" grade while 8% of

both the femaleand male students reported an increase in at least one BMI classification.

Thus, while the percentage of students classified as being Overweight or Obese decreased for
both the females and males, liye 9" grade 38% of the female students and 44% of the male students
are still classified as either being Overweight or Obese.

Ethnicity

based on their reported ethnicity. Figure 4 shows ttiet

can American and Liat

no studentswhile the
lowest is found among
the White students. In
the case of all four ét
nic groups, the pe
centage of Overweight
and Obese students
decreased from the 8
to 9" grade, and as was
the case with gender,
most of this decrease
was observed in the

Figure 4 BM} Ethnicity
Figures 4 and 5 present the BMI data on the student African Am. |
Grade 5 23% 1 31% .
highest percentage of Obese students is found among thie A Grade 7 [ 20% 28% Il
Grade 9 |1 22% M 23%
Figure 5 Movement Asian
Ethnicity Grade 5 || 21%! M 22%
Grade 7 | 20%! I 16%l
Grade 9 | 18%/ 1 16%l
Latino
Grade 5 | 21% I- 37% I
Grade 7 | 23% : I 30% I
Grade 9 | 22%/ I 24%H
White
Grade 5 | 19%! N 17%l
Grade 7 | 18% | 13%
0% 10% 20% 30% Grade 9 || 17%l 9%
m Decrease ® Increase 0%  20% 40%  60%
Overweight ® Obese




Obese clssification. Figure 5 shows that the students in all four ethnic classifications were madyedike
move down at least one or more BMI classification thavenup in BMtlassificationwith the greatest
percentage decrease being reported by the Latino students

Language Fluency Figure 6 BM} Language

Figuress and 7 present the results based on the Fluency
Language Fluency of the students in grade 9. Figure 6 shc
the students who hee

a primary language Figure 7 Movement

other than Eglish and Language Fluency
have yet to be reds

ignated as being prof
cient in English (En Eng. Only
lish Learners) were the
most likely to be Ove Fluent Eng.
Oveaweight or Obese
while those who had a
primary language ot- English Learner
er than English, but
who have been reds- 0% 10% 20% 30% 0% 20% 40% 60%
ignated as feing Fu-
ent English Proficient
were the nextmostlikely to ke Overweight or ObesekFigure
7 illustratesthat for all three language fluency classificatipn
the students were much more likely to move down in BMI
classification than up, with thenglish Learners and Fluent
English Proficient studentseingthe most likely to move
from Obese or Ove

Eng. Only |
Grade 5 | 20%!| [l 25%H
Grade 7 | 20% h 20%l
Grade 9 | 19%/| 16%)

2'3%- Fluent Eng.

69 Grade 5 || 22% I- 35%

Grade 7 || 22%| [l 28%

28% [ Grade 9 | 2206 1 2291

English Learners ‘ |

2790 Grade 5 | 22% I- 38%

Grade 7 | 23%| [l 31%/l

9% .
d Grade 9 | 21% Il 27%M

m Decrease H Increase Overweight m Obese

Figure 8 BM} Parent
Education

Coll. Grad.
Grade 5 | 20% 26%
Grade 7 | 19%/H 21%H

weight to Normal class Figure 9 Movement Grade 9 I 20%1 17%l
fication. Parent Education Some Coll.
Parental Edu- . Grade 5 || 22%/ 1 30% M
_ 2490 Grade 7 |11 229/ M 24%M
cation Coll. Grad. 8%| Grade 9 [ 21%'' B 19%1
i - 0 H.S. Grad.
The final dem Some Coll. i o, |26 - Grade 5 [ 2296 I 37% M

graphic variable used in
this research was the
level of formal edua-

27% R

H.S. Grad. 9%||

Grade 9 |1 21%/ Il 26%-
Less than H.S.

|
|
|

Grade 7 25%I N 29% Il
|
|

tion obtained by he Less than H.S. ZS%F Grade 5 |7 219%! m—. 40%-
student "Fg- p 7%| Grade 7 | 23% Il 34%
ure 8 shows that the 0% 10% 20% 30% Grade 9 | 22% 1l 26%

more formal education 0% 20% 40% 60%

m Decrease m Increase

Overweight m Obese




t he st udent ghelegs dkelerstudentswil beeOverweight or Obesavith the highest
levels of Overweight and Obese students having parents with a High School degresFarlexample,
for all 9" grade students, 37% were classified as being Overweight or QéxssEmpared to 48% of the
students whose parents had less than a high school educdtmmallfour parental education classitie
tions, the students were mucimore likely to move from Overweight or Obese to Normal than from
Normal to Overweight or Obeswith the greatest downward movement being reported by those- st
dents whose parents had less than a high school education.

Student Performance

Absenteeism

Figure 12 and 13 present the relationship between BMI classifications and number of days of

Figure 12 Average Days Absent Figure 13 Miss 5 or More Days
60% — S S
5L R R

< <
— 40% -
i 30% -
— 20% —
i 10% -

0%
Grade 5 Grade 7 Grade 9 Grade 5 Grade 7 Grade 9
m Obese mOverweight = Normal m Obese m Overweight = Normal

unexcusedibsencesluring the year. Figure 12 shows that at all three grade lethadsstudents class

fied as Obese were absent a greater number of days per, wéthrthe 9" grade Obese students being
absent, on average, two dags moreper year than thestudents classified adormal. Figure 13 pr

sents thesedata in respect to the percentage of students who were absent five or more days per year in
each of the B/l classifications and shows that the students classified as Obese were much more likely to
be absent five or more days per year than those in the other two classifications.

California Standards Test

The California Standards Test is given to all puticdcstudents in California in grades 2
through 11 at the end of each academic year. The two tests that are giahstadents at all grade
levels are English Language Arts and Mathemaliuss, these two tests will be used to compar@aac
demic performace of students in the BMI classifications. Figures 14 and 15 present the results for the
English Language Arts part of the California StandardsaresEigures 16 and 17 present the results for
the Mathematics part of the test. Figure 14 shows that stigdents in the Normal BMI classification
perform at a significantly highewveragdevel than those in the Overweight and Obese classifications at
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all three grade leve)aind Figure 15 shows that those students in the Normal classification are much
more likely to perform at grade level or above (the Advanced or Proficient levels). In addition, these two

Figure 14 Average ELA Scale Score Figure 15 ELA Advanced or
365 - Proficient <
360 > % 60% B

355
350
345
340
335
330
325
320

50%

40%

30%

20%

10%

0%

Grade 5 Grade 7 Grade 9 Grade 5 Grade 7 Grade 9

m Obese m Overweight = Normal m Obese m Overweight = Normal

figuresshow that the average level of performance on the English Language Arts part of the test tends
to increase for each grade level for the studemtshie Normal classificatiorwhile it remains relatively
constant for those in the Obese classification.

Figure 16 Average Math Scale Score Figure 17 Math Advanced or
400 Proficient
350 60%
300 I I 50%
250 I I 40%
200
| | 30%
150 I I
0,
100 20%
. | | L ow
0 I I 0%
Grade 5 Grade 7 Grade 9 Grade 5 Grade 7 Grade 9
m Obese m Overweight = Normal m Obese mOverweight = Normal

Figure 16 shows that while the average level of performance on the Mathematics part of the
California Standards test tends to be higher for the stid classified as Normal than for those dlass
fied as Obeselhe average level of performance for all three BMI classifications tends to decrease as the
students advance in gradevigl. This relationship is much more apparent igufé 17 where the pe
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centage of students perfaning at grade level or above is much higher for the Normal students than the
Obese students at all three grade level, but the percentage of student performing at grade level or
above(Advanced or Proficientjecreases significantlpff all three BMI classifications as the student
move from grade 5 to grade 7 and from grade 7 to grade 9.

Geographic Location

To look at the relationship between BMI scores and where the students live in Longt®each
different geographic classificatioase used-Planning Districtand Neighborhoodand Women and
Children Index.

A def ] s
Planning Districts & Neighborhoods - L ,ffl_@. Rl e
Long Beach is divided into five Planning-Di ‘ 7,,77,9
tricts that are shown on the map to the right which / \ -
divide the city into distinct area&igures 16 and 17 #4 \ i =
present the results in respect to the percentage of v \ : ‘\ DL{ : | fﬁﬁ\;;ﬂ
students in each district classified as Overweight ol \} iR el | 7 [T
Obese (Figure 16) and the percentage of students 41— e %‘“ T~ }/
/ e ‘
Figure 16 BM! Planning Districts 7\7 " } 'H =~ | 76
= L B N B T
i el | =t
North | S B i
Grade 5 | 2096/ I 35% M. il N o
Grade 7 [ 219" I 319NN "~ Nk 2
Grade 9 20% 25% -
West-Central Figure 17 Movement Planning
Grade 5 | 2196 I 349 Districts
Grade 7 | 22% - 27 ,
Grade 9 |7 22%/" Il 22% 24%—
South-West | North
Grade 5 0 9
orade S 220/0 I-305A>- 6%
rade 23/0 | - 28/0- West_Centra'
Grade 9 [ 22%!" Nl 23%il
South-East
27
Grade 5 | 18%/ Il 21% M South-West
|
Grade 7 |1 18% 1 13%l
Grade 9 |1 18%| 10% 23%
° ° South-East 0-
East
Grade 5 |7 22%/" M 18% M
Grade 7 71 19%1 14%0 East 24% -
Grade 9 | 17%" 11% 9%l
0% 20% 40% 60% 0% 10% 20% 30%
Overweight m Obese m Decrease m Increase
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who increased or decreased in their BMI classtifin between the & grade and tle 9" grade. These

two figures show that the students living on the East side of Long Beach (South East and East Districts)
are much less likely to be classified as Obese than those living on the West side of Long Beach (North,
WestCentral, and South Weglistricts) while the differences in the percentage of students being ¢lass
fied as Overweightre as significant. Figure 16 also shows that the percentage of students beirig class
fied as Overweight or Obese tended to decrease with grade level ineaPifwning Districts. In addition,
Figure 17 shows that the percentage of students moving either down or up in BMI classification tends to
be similar across all five Planning Districts.

NORWALK

PARAMOUNT |_G\|G BEAO" UNl F' ED
SCHOOL DISTRCT STUDENT
L BMI GLASSHCATION

#. (By Neighborhood)

@M PTON

#

ARTESA

QARON
LAKEWOOD

ERRITOS

LAPAIMA

HAWAIIAN
GARDENS

LOS ANGELES

LBUSD STUDENTS
BM| QLASSIFICATION
[ OBESE

] ovERWEIGHT
] NORMAL

[_] NEIGHBORHOOD

Note: Charts are proportionate
to the number of students
included.

0 05 1 15 Miles
(= ——

ReThinkina Greater Lona Beach 081511

The above mapnd following tableprovides a more detailed view dfi¢ distribution of Ove
weight and Obese students within Long Beach in respect to the various neighborhood areas of the city.
The size of the pie charts of the map represent the proportion of all grade 5, 7, and 9 students living in
the neighborhood whilehie dark purple area on the pie chart represent the percentage of Obese st
dents in each neighborhood. As was the case for Planning Districts, this map and Table 3 show that the
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students in the North and South West parts of Long Beach are much more d¢ikedyctassified as being
Overweight or Obese than are those students on the East side.

Table 3
Percent Overweight & Obese by Neighborhood

Over Over
Neighborhood weight | Obese| Neighborhood weight | Obese
North-West 23% | 38% LakewooVillage 25% | 13%
Artesia Area 20% | 37% City College Area 25% | 12%
Market Area 20% | 34% The Plaza 18% | 17%
Los Cerritos Area 27% | 27% Traffic Circle Area 24% | 28%
Bixby Area 22% | 32% Los Altos Area 23% | 21%
Bixby Knolls Area 17% | 20% East Side 21% | 30%
California Heights Area 20% | 23% Park Estates 13% | 13%
West Side 21% | 34% State College Area 19% | 19%
North Wrigley Area 21% | 33% Belmont Heights 9% 26%
South Wrigley Area 21% | 44% Belmont Shore 25% | 20%
Poly High Area 19% | 37% NaplesMarina Area 13% | 18%
Downtown Long Beach 22% | 35% Long Beach 21% | 31%
Women & Children Index Figure 18 BM{ Women and
The second geographic classification is bas Children Index
on an |nfjex deglgned to measure the ayeragg SOCI o om 20% |
economic conditions of Women and Children in ea Grade 5 | 2206/ I 360¢m—
of the U.S. Census block groups within Long Beac Grade 7 | 22% (- 3090
This index divides Grade 9 | 229/ . 25%r
i Figure 19 Movement 4th 20%
o bl(-)d-( o V\?omen and Children Grade 5 fm 20% o —
to quintiles repre- Grade 7 [ 2496/ N 29—
senting the Top Index Grade 9 | 21% " . 24%?
20%, the 2'20%, 2791 e 2(3;/0 de 5 [ 22% |— 320 -
d o 0 rade 0 0
the 3°20%, then | Botiom 20% Yoo Grade 7 | 20% N 26%
4" 20%, and the 4th 20% 26% Grade 9 24%" 1 20%
Bottom 20% of all ° 18%) 2nd 20%
; Grade 5 23% M 19%
lock gr . 9
block groups. Bi 3rd 20% 7%T5 o Grade 7 = 18%1 15%H
ures 18 and 19 o Grade 9 |1 17%/" 11%
present the BMI 2nd 20% 7(y24 7o Top % Percent L
data in respect to Top % 240/ Grade 5 [ 19%/ M 19%H
. 0 0 Grade 7 |7 18%! 1 14%l
these five der- Percent | 8%| T Grade 9 | 18%" 10%
graphic classife- . o 5M0r 200
tions. Figure 18 0% 10% 20% 30% 0% 20% 40% 60%
shows that the m Decrease W Increase Overweight m Obese
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students living in the 60% of the blogroups with the lowest socieconomic conditions for women and
children are much more likely to be Overweight and Obese than those living in the highest 40% of the
socieeconomic block groupsvith the difference being greatest for the percentage of &nts class

fied as Obese. Figure 19 shows that the percentage of students either moving up or down in BMI class
fication between 8 and 9" grade was relatively similar across all sezdonomic areas.

Distance from Food Retailers

Another way to look athte geographic location of the students and BMI classifications is to look
at the availability of various types of food retailers in around their homes. For these analyses the focus is
on the local availability of full service supermarkets or warehouse $b@es, minimarkets, and fast
food retailers. The first way of analyzing these data is to look at the average distance from where the
students live and the location of these three types of retail outlets.

Tabled Table5
Distance from Supermarket §varehouse Food Distance from MinMarts
Dist. Average Number in Dist. Average Number in
.25 .50 1 .25 .50 1

Nearest| Miles | Miles| Mile Nearest| Miles | Miles | Mile

Grade 5 Grade 5
Obese 0.58 0.26 | 1.10 | 3.57 Obese 0.17 4.88 | 18.60| 59.26
Overweight| 0.57 0.29 | 1.19 | 3.69 Overweight| 0.19 4.66 | 17.38| 54.65
Normal 0.59 0.27 | 1.09 | 3.54 Normal 0.21 4.04 | 15.56| 49.32

Grade 7 Grade 7
Obese 0.59 0.27 | 1.09 | 3.54 Obese 0.17 496 | 18.93| 59.64
Overweight| 0.57 0.29 | 1.16 | 3.66 Overweight| 0.19 465 | 17.62| 56.11
Normal 0.58 0.27 | 1.11 | 3.57 Normal 0.21 4.10 | 15.64| 49.65

Grade 9 Grade 9
Obese 0.58 0.28 | 1.12 | 3.61 Obese 0.17 5.09 | 19.22| 60.89
Overweight| 0.58 0.27 | 1.15 | 3.59 Overweight| 0.18 4.60 | 17.63| 55.74
Normal 0.58 0.27 | 1.10 | 3.57 Normal 0.21 4.15 | 15.82| 50.22

The first column in Tableband5 above show the average distance from where the students
live and the nearest supermarket or warehouse food retailer andhrgrest minimarket. The next
three columns show the average number of these types of retailers within a guartdf, and one
mile of where the students live. In respect to supermarkets and warehouse food rettilens is not a
great deal of variabn among the various BMI classifications while the mmarkets tend to be located
closer to the Obese and Overweight studénts h candelere is a greater concentration within a close
distance oftheest udent ' s home.

Table6 on presents this information for fast food retail outlets. These data are similar to the
mini-market data in that the Normal BMI classification students tend to live a little further from fast
food outlets and there is a lower concentration of fast foadlets within a quarter, half, and onemile
of their home.

14



Table6
Distance from Fast Food Retail

Dist. Average Number in
.25 .50 1
Nearest| Miles Miles | Mile
Grade 5
Obese 0.22 2.39 9.77 | 33.12
Overweight| 0.22 2.35 9.55 | 31.58
Normal 0.24 2.17 8.81 | 29.61
Grade 7
Obese 0.22 2.41 9.74 | 33.08
Overweight| 0.22 2.48 9.77 | 32.27
Normal 0.24 2.13 8.84 | 29.74
Grade 9
Obese 0.22 2.44 9.82 | 33.60
Overweight| 0.22 2.29 9.63 | 32.15
Normal 0.24 2.21 8.95 | 29.89

Table7
Distribution by Planning District

Asecond way of looking at the geographic relationship between BMI classification anddhe loc
tion of food retailers is to look at the concentration of these retailers within a geographic area and the
average BMI classification of students within these ar@ae lefthand side of Tablé shows the

Per 10,000 Population % 5, 7, & 9 Grade Student

Super | Mini | Fast| Over Overweight

markets| Marts | Food | weight | Obese| & Obese
North 0.6 108 | 6.6 | 21% | 33% 53%
WestCent. 0.7 82 | 94 | 19% | 28% 47%
SouthWest 0.8 129 | 6.6 | 21% | 30% 51%
SouthEast 15 6.6 | 76 | 19% | 15% 34%
East 1.1 51 | 9.2 | 18% | 14% 32%
Long Beach 0.8 9.7 | 76 | 20% | 27% 47%
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concentrationof the three types of retailers in each of the Planning Districts in respect to the number of
each type of retaibutlet per 10,000 populations. For example, there taeerthan one supermarket or
warehouse food outlet per 10,006dividualsin the North WestCentral, and SouthVest areas of Long
Beach compared tmore thanone of these retailers per 10,000 population in the Seb#st and East

parts of Long Beach. The rigiind side of Tablé presents the percentage of students classifiedias e
ther Owerweight or Obese in each of these are@lsetable tends to illustrate that while there appears

to be a greater concentration of mimarkets in the areas with the highest number of Overweight and
Obese students there does not appear to be a similar igahip with the concentration of fast food




outlets. This may be due to the fact that many patrons frequenting the fast food outlets purchase food,

then take it home for consumption thereby distorting to an unknown degree the relationship between
residence and the fast food outlets.
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The above map and the map on the following page show the locations of supermarkets and
warehouse food stores and mimarkets within Long Beach and the percentage of studelaissified as
Overweight and Obese in each neighborhood. These two maps indicate that the supermarkets and
warehouse food stores tend to be available throughout Long Beach while themaikiets tend to be

concentrated in the areas of Long Beawath a higher percentagef students who are classified as-b
ing Overweight or Obese.
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Women, Infants, and Children Data

In addition to the BMI data from the Long Beach Unified Schastfict, limited BMI data on
preschoolers collected on the three and four year old children of families qualifying under the Women,
Infants and Children (WIC) program have also been collected. These data only represent the children in
relatively low incone families. These data are also limited by only having U.S. Census tract data and Zip
code information about where the children itive
ty, etc. The small number of WIC families located on the Easbfideng Beach is problematic since
confidentially requirements demand that there be at least ten children pre census track; consequently,
there is almost no data available for the East side of Long Beach.

The above map and Table 8 presents what dataagate based on Zip code and shows that
the three and four year olds most likely to be Overweight or Obese are in the South West, West, and
North areas of Long Beach which represents a similar pattern to that found for the LBUSD students.
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Table8

Overweight & Obese by Zip Codes 22040

% Over %Over &

Zip Code Age Number | weight | % Obesel Obese
90802 3Yr 2,030 16% 20% 35%
4Yr 1,843 16% 20% 36%
90803 3Yr 83 7% 0% 7%
4Yr 79 0% 0% 0%
90804 3Yr 2,535 17% 19% 36%
4Yr 2,375 17% 21% 38%
90805 3Yr 8,286 16% 17% 33%
4Yr 7,900 16% 19% 34%
90806 3Yr 3,700 18% 20% 37%
4Yr 3,529 17% 20% 37%
90807 3Yr 596 17% 14% 32%
4Yr 540 14% 15% 29%
90808 3Yr 259 10% 10% 20%
4Yr 222 10% 9% 19%
90810 3Yr 2,760 17% 20% 37%
4Yr 2,618 18% 21% 39%
90813 3Yr 7,088 17% 21% 38%
4Yr 6,673 17% 22% 38%
90814 3Yr 325 12% 16% 28%
4Yr 271 10% 15% 25%
90815 3Yr 288 14% 12% 26%
4Yr 240 18% 9% 26%
Total 3Yr 27,950 17% 19% 35%
4Yr 26,290 16% 20% 36%

In attempting to draw meaning from thignalysis and make comparative conclusions, a word of
cautionis in order. One needs to remember that tBedy Mass Index as a statistical measure for ind
vidual diagnosis is questiahle due to limitedscienceunderlyirgthe BMIconcept It is intended as a
statistical measure for population studies in Europe, and as isinets historically been applied as an
aggregate for large groups of people. Itis derived from the Quetelet Index for BMI and was popularized
in the United States by Ancel Keys, who cautioned thiaile the BMI was appropriate for population
studies,it should not beused for individuatliagnosesUnfortunately, due to its simplicifyt has all too
often been usd for just that purpose.

Summary and Conclusions
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Consequentlytheseanalyses of the BMI data of LBUSD students are intended as statistical
measures for the groups studied and are descriptiveutfsequenf i ndi ngs . Thalkt sai d,
culations for obese, overweight, normal and underweight percentages fdthyeaopulations are ay
where near correct, thethis analysis of student groups put them far in excess of allowable poundage.

Analysis of the total sample of Long Beach Unified School District students reveal that, using the
standards set by the CentersrfDisease Control and Prevention, as a group they exceed, by far,the pe
centages that would be expected in a relatively healthy population. A-ssocomic analysis of the
total sample reveals that when divided into quintiles based on high to low iactime tendency to be
overweight was shared equally across all income groups. Howbeeendency toward obesityni
creased significantly in the direction of lower income groups. The data also show that whilgthe pe
centage of obesity decreased over thede span, as did the underweight percentage, the normalielass
fication also increased significantly.

Demographic

Whenstudents moving from grade 5th grad® @ere analyzedit was interesting to note that
the majority of students who were obese or naain the §' gradehad been similarlyclassified in 8
grade This indicates that there is a strong possibitligt a student who is obese in thd'grade is likely
to be obese in the®®grade as well. On the other haramong the students who were classified as
overweight in the 8 grade,only one third had been so classified fhdrade, which indicates that this is
the group from which most of the movement came, either into the normal group or the obese group.
Thisfinding has implicationasprevention for it seems thatudents inthe overweight classification are
equally at risk as those who are in the obese classification.

Gender did not appear to make a difference in the movenimrh one classification to
another or as they moved from"sto 9" grade. When the datare analyzedccording to ethnicity no
significant differencesvere discoveredetween students who were classified as overweight. However
Latinos and African Americans had higher rates of oheasitile Whites and Asians had lower rates-o
ing to whatmay be due tanterpret as factors associated with culture and seetmnomic class. On the
other hand, obesity rates decreaseder timeamong all ethnic groupsaswell asamongmales and é-
males. These findings also have policy implications, particularly for targeting membetisro€ groups
most at risk. Thusealth and education professionals, parents and service providers need to engage in
discussion about varying strategies based on a amsd agreemenaboutthose groups having laigh-
er priority. This is particularly importantdhe isto better to understand the shorterm impacts.

Education

When education data were analyzed, the proficiency of the students in the English la
guagecor el ated highly with being overweight or obese
parents had attained. Students who had English as their primary language were less likely to have BMI
classifications of Overweight and Obese tare students who were English Language Learners or
those who had been rdesignated as being Fluent English Proficient. Students whose parents Wwere co
lege graduates or had attended college were also less likely to be classified as Overweight and Obese
than studentsat all grade levels/hose parents had a high school education or less. There were only
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slight differences in the numbers of unexcused absences between students in all three classifications,
however, when the CST test score®re analyzedstudents in theNormal classification performed at a

higher level in English Language Arts and Mathematics. Morgokere st udent s’ perfor ma
Normal classification increased as they advanced in grades, while those students in the Overweight and
Obese classificeitns decreased. It should be noted however, that the percentage of students perfor

ing at the Advanced or Proficient level decregsggnificantly for all students as they move from tHe 5

to the 9" grade. This finding has special policy implicatiimseit suggests that there is something in

the system, in addition to the weight classification of the studetitat is influencing their grades.

Geographic Location

In examining the relationship between BMI scores #r@Planning Districts and néig
borhoodswhere the students lived, the soceconomic and cultural class isswesre re-introduced
The percentages of students classified as Overweight and Obese were significantly higher, at all grade
levels, in theNorth, West,and Southwest (lower itome) than they were in the Soutbast and East
areas(higher incomepf the city. Note that the percentages of students who were classified as Obese
decreased in all five Planning Districts, and that the percentage of students moving either up or down in
BMI classifications is similar across all areas as well. A second geographic context supports tie conne
tion between BMI classifications and seeiconomic and cultural factors. When gedataare ara-
lyzedaccordingto the Gensus block groups used in the Women and Children Index, students living in the
lower sociceconomicblock groups were much more likely to be classified as Overweight and Obese
thanwerethose inlivingthe highersocioceconomicblock groups. Similaglyhere were no marked &
ferences in the percentages of students moving up or dowherBMI classifications.

Distance from Food Retailers

When thesedatawere analyzedn terms of the distancbetweenthe studentresiderc-
es and thdocations of supermarks or warehouse foodtores minimarkets and fast food retail du
lets, the results were the same. Using measures of a quagdralf and onemile distance between
the student s’ homes and the food r et aignificant sk the d
ation among the BMI classifications and the supermarkets and warehouse food retailersjamkeits
tended to be located closer to the homes of the students who were classified as Obese and Overweight.
However, students whose BMI was cified as Normal tended to live further away from fast food-ou
lets and therewere smallerconcentratiors of them. When the same dataere analyzegccording to
Planning Districts per 10,000 persons, the results were similar in that while there werergreatan-
trations of minikmarkets in tlose areashavingthe highest percentage of students classified asrove
weight and Obese, there was not the same relationship with fast food outlets.

Women, Infant and Children

No correlationscould be establisheetween BMI classifications arttie three- and fouryear
old children in the WIC database because of limitations of the low income bias in the sample;and b
cause of a Il ack of infor mat i oiheandlysisivias furthexcomigii | dr en
cated by the data being coded by U.S. Censug {ratber than Census Block) and by Zip co@aecan
only project or speculate that the analysis of data by Zip code showshitetthree- and fouryear
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olds most likely to be classified as OverweighObese are located in the Sodillest, West and North
areas of Long Bearhpattern similarto the onediscovered irthe LBUSD sample.

Recommendations

Because of the complicated issues involved in classifying individuals with a BMI formula that was
desigred for European inhabitants in the I @entury andmay thereforenot applicable to individual
diagnosesit is difficultto makefirm policy recommendations. Werepbssible torecommend that the
BMI scale be updated by health professionals, scierdistsmedical personnel to allow for an increase
in population stature in general, ethnicity variables, muscularity and body typesretavould heartily
endorse such a stepUntil such a time, improbable as it might seem, the aggregate data can only be
correlated with large groups of inhabitants for statistical purposes. In other words, in its present state
the BMI classification is a large group methodology used to classify individual behavior, whose results
will raise more controversy because of indival misdiagnoses. For examplee currentstandard
would classify as “Overweight”, a six foot one in
visually the person wouldppear tobe slender.

Instead,it isrecommenckd that Long Beach use thedata with cautionandas a foundation
for measuring the statistical differences obsenadonglLBUSD student BMI classifications, with an
added, visual measure. Forexamplef a “body shot " -leg)wasincdudedsebachul der t
student fleresearchersvould beablet o i ntui ti vely and visually estin
classification is realistic or not. This, or some othgye of procedure is needed to provide more aec
rate data while at the same time, protecting the confideritiabf the student.
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