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BackgroundBackground
1.1. Obesity in the United States has led to health Obesity in the United States has led to health 

problems such as:problems such as:
•• heart diseaseheart disease
•• strokestroke
•• diabetesdiabetes
•• certain types of cancer (such as colon cancer, endometrial certain types of cancer (such as colon cancer, endometrial 

cancer, and postmenopausal breast cancer) cancer, and postmenopausal breast cancer) 

2.2. High school freshmen encounter many new decisions High school freshmen encounter many new decisions 
about what food they eat and how much exercise they about what food they eat and how much exercise they 
get.  These decisions could be influenced by:get.  These decisions could be influenced by:
•• peer pressurepeer pressure
•• unhealthy foods readily available (cafeteria food, candy bars, unhealthy foods readily available (cafeteria food, candy bars, 

soda, etc.)soda, etc.)
•• health/nutrition programs and physical education classeshealth/nutrition programs and physical education classes
•• changing hormonal balanceschanging hormonal balances



Research QuestionResearch Question

Do students’ body fat percentages Do students’ body fat percentages 
and/or Body Mass Indices (BMI) change and/or Body Mass Indices (BMI) change 
as a result of changes in diet and/or as a result of changes in diet and/or 
exercise?exercise?



MethodsMethods
•• Study GroupStudy Group: 34 first34 first--year freshmen high school students year freshmen high school students 

(19 female, 15 male, 20 white, 11 black, 1 Hispanic, 1 mixed), (19 female, 15 male, 20 white, 11 black, 1 Hispanic, 1 mixed), 
recruited from freshmen health classes, returned Parental recruited from freshmen health classes, returned Parental 
Consent forms (34.3% completion rateConsent forms (34.3% completion rate-- 34 students / 99 total 34 students / 99 total 
students in the four health classes)students in the four health classes)

•• Study DesignStudy Design: : longitudinallongitudinal-- with the first data collection at with the first data collection at 
the beginning of the semester and the second data the beginning of the semester and the second data 
collection near the end (105 days apart).collection near the end (105 days apart).

•• MeasurementsMeasurements: : Weight and Body Fat Percentage (Weight and Body Fat Percentage (TanitaTanita BFBF--
682 Scale plus Body Fat Monitor)682 Scale plus Body Fat Monitor)

•• QuestionnairesQuestionnaires: : Fruits/Vegetables/Fiber Intake Survey, Fat Fruits/Vegetables/Fiber Intake Survey, Fat 
Intake Survey, Exercise Survey, SelfIntake Survey, Exercise Survey, Self--reported Height reported Height 
(Berkeley Nutrition Services)(Berkeley Nutrition Services)

•• Data AnalysisData Analysis: : 
–– Variables: Average Fruits/Vegetables Servings, Average Variables: Average Fruits/Vegetables Servings, Average 

% of Diet from Fat, Average Fiber Intake (grams), Weight % of Diet from Fat, Average Fiber Intake (grams), Weight 
(calculated into Body Mass Index), Total Minutes of (calculated into Body Mass Index), Total Minutes of 
Exercise per Month, and Body Fat PercentageExercise per Month, and Body Fat Percentage

•• Statistical AnalysesStatistical Analyses: : Linear Regression and the Students’ TLinear Regression and the Students’ T--
testtest



Body Mass Index: First Used in Body Mass Index: First Used in 
the 1800sthe 1800s

••AdolpheAdolphe QueteletQuetelet developed the Body developed the Body 
Mass Index formula in the 1800s.Mass Index formula in the 1800s.

•• NonNon--metric Units:metric Units:

BMI = BMI = (weight in pounds) * 703(weight in pounds) * 703

(height in inches² )(height in inches² )

http://http://www.famousbelgians.net/quetelet.htmwww.famousbelgians.net/quetelet.htm
==



Female BMI Values Have a Stronger Correlation with their Female BMI Values Have a Stronger Correlation with their 
Body Fat Percentages than MaleBody Fat Percentages than Male
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their BMI Valuestheir BMI Values

• Black Females (n=8); 
Black Males (n=3); 
White Females (n=10); 
White Males (n=10); 3 
participants excluded

•BMI values are 
clustered in the ~20-~25 
range.

• BMI values may not be 
accurate for people who 
either have much higher 
or much lower body fat 
percentages than 
normal population.
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 Change in Exercise vs. Change in BMI Linear Regression

No Significant Correlation Between Increased Exercise and No Significant Correlation Between Increased Exercise and 
Decreased BMIDecreased BMI

Linear Regression:

y=-.0002x+.5099

R2 = 0.0303; P=.33



Increasing Exercise Reduces Body Fat PercentagesIncreasing Exercise Reduces Body Fat Percentages
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Linear Regression:

y=-.0012x+.2796

R2= 0.1836; P=0.011
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Males Show a Males Show a 
Greater Change Greater Change 
in Body Fat than in Body Fat than 

FemalesFemales
• A majority of both A majority of both 
females (68.4% ) females (68.4% ) 
and males (73.3% ) and males (73.3% ) 
increased their body increased their body 
fat percentages. fat percentages. 

••76.9% of the 76.9% of the 
females who females who 
increased their body increased their body 
fat only increased it fat only increased it 
by 1 percentage by 1 percentage 
point or less.point or less.

•• 72.7% of males 72.7% of males 
who increased their who increased their 
body fat increased it body fat increased it 
by 1 percentage by 1 percentage 
point or more.
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SummarySummary
•• Body Mass Index values: may not be accurate for people Body Mass Index values: may not be accurate for people 
who either have much higher or much lower body fat who either have much higher or much lower body fat 
percentages than normal population.percentages than normal population.

••Body Fat Percentages: may be a better tool than BMI to Body Fat Percentages: may be a better tool than BMI to 
assess general health in high school students.assess general health in high school students.

••DecreasingDecreasing exercise leads to an increase in body fat exercise leads to an increase in body fat 
(88.2% of participants) but increasing exercise leads to a (88.2% of participants) but increasing exercise leads to a 
decrease in body fat in only 47.1% of participants.decrease in body fat in only 47.1% of participants.

••Monitoring body fat percentages continuously in Monitoring body fat percentages continuously in 
children and adolescents could help identify early children and adolescents could help identify early 
indicators for obesity.indicators for obesity.



Appendix Slide 1Appendix Slide 1-- Exercise SurveyExercise Survey



-1.75-2-3.33-5.6225
Change in Average 

% of Diet from Fat

0.590.261.190.17
Change in Average 

BMI

0.140.250.50.35

Change in Average 
Body Fat 
Percentage

White 
Males

White 
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Males

Black 
Females

Table 4: Change in Average Body Fat Percentage and 
Average BMI in 4 Different Groups

Appendix Slide 2: Sample Data Appendix Slide 2: Sample Data 
from the Nutritional Intake from the Nutritional Intake 

SurveysSurveys
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