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EXECUTIVE SUMMARY

As part of a broader study to assess the sciersgdfadietary guidance for children ages 2
to 18 years, Mathematica Policy Research, Inc. (MBdhducted a systematic review of the
literature published in 2004-2008 for the Office the Assistant Secretary for Planning and
Evaluation (ASPE) at the U.S. Department of Healild Human Services (HHS). In this report,
we provide summaries of studies published since2d@h Dietary Guidelines for Americans
(HHS and United States Department of Agricultur&DA), 2005) with the goal of providing a
useful resource for the 2010 Dietary Guidelinesi8drmy Committee (DGAC).

To conduct this review, we identified and reviewled evidence published in peer-reviewed
literature between 2004 and February 2008 thatneasncluded in the references for the 2005
Dietary Guidelineshy searching electronic databases, bibliograpbiesontemporary guidance
statements and scientific nutrition reviews, ares of contents of relevant nutrition and health
journals not covered in the electronic databases. rdiewed nearly 6,000 abstracts and
determined whether studies met our criteria fothiewr review (i.e., relevant to one of the dietary
guidelines topics, conducted with children ages 28 years, published in English, applicable to
populations living in developed countries, and imed study outcomes that were direct
measures of health or nutrition status, biologitcomes, or dietary-related behaviors). For the
104 articles that met the criteria, we reviewedfthiearticle.

We grouped the articles by topic areas similah&dhapters in the 20@ietary Guidelines
with a few notable differences. In an effort to dsaesources on food and nutrient intake and
weight management, we did not summarize articlél piysical activity, alcoholic beverages,
or food safety as the measure of interest. Weddethte subtopic areas mentioned within chapter
5, “Food Groups to Encourage,” in tieetary Guidelines(“Fruits and Vegetables,” “Whole
Grains” “Milk and Milk Products”) as topic areasdamcluded calcium in the dairy section.
Finally, we created a topic area to highlight timelihgs of “tracking” articles, which we defined
as articles that measured study participants aerti@n one point in time. For the purposes of
this report, we used the following topic areas:cadée nutrients within calorie needs; weight
management; fats; fruits and vegetables; wholengraiairy and calcium; carbohydrates; sodium
and potassium; and tracking. Each topic area isvsanmed in a section of the report, designed
to be a stand-alone synopsis of all new relevdontimation published in 2004-2008.

Within each topic area, we cataloged the resedtzhes by type of study (tracking studies,
systematic reviews or meta-analyses, controllegistrior observational studies), provided an
overview of the recent literature, and groupedatieele summaries by outcome measured. For
each study, we summarized the design, charactsiisind size of the study population; data
collection and statistical methods; and findingam&ary topic sections for which we found
many relevant articles were divided into subtopeaa. Study summaries may appear in multiple
places in the report because they were includekinvéach relevant topic area and within each
relevant outcome.

This report forms one of the major components f&*R forthcoming assessment of the
science base for dietary guidelines. In the broaggort, this information will be interpreted in
light of the research for, and the recommendatfom®, the 2000 and 200Bietary Guidelines
(USDA and HHS 2000; HHS and USDA 2005) and dietgmydance statements from other
leading organizations to establish the science basdable and identify knowledge gaps in
developing dietary guidance for children in theufet
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INTRODUCTION

In this report, we provide summaries of studieslighbd since the 200Bietary Guidelines
for AmericangHHS and USDA, 2005) that may be relevant to th&Q2dietary guidelines. We
focused on presenting the information succinctligheut making judgments on the strength or
importance of individual studies. Instead, we ainm@grovide enough information to allow the
members of the DGAC to draw their own conclusionsoadecide whether further investigation
is warranted. The final project report will focus ¢the evidence base for dietary guidance
statements by integrating the information from treport of evidence published in 2004 to
February 2008 with information from the 2000 an®@20ietary GuidelineUSDA and HHS,
2000; HHS and USDA, 2005), dietary guidance statemdrom publications of various
authoritative groups, and additional backgroundrditure published since the 200&etary
Guidelines

METHODS
As noted in the literature review plan (Dodd et28l07), we collected relevant evidence that

was not available for the 20@ietary GuidelinesWe gathered “primary” articles that met the
following criteria:

Peer-reviewed work published in 2004 or later
* Published in English

* Applicable to populations living in developed caugs, including the United States,
Canada, the United Kingdom, Australia, New Zealaiestern European countries,
China, and Japan

* Relevant to one of the major dietary guidelinestmra Dietary Reference Intake
(DRI) value that played a key role in the settiigalietary guideline

» Conducted with children or adolescents (ages Btgehrs)

* Involved study outcomes that were direct measufekealth or nutrition status,
biologic outcomes, or dietary-related behaviorstefimediate factors thought to
influence health status or biologic outcomes)

* Not cited by the DGAC for the 20@3ietary GuidelinegDGAC 2004)

For each set of search results, a nutritionishenstudy team screened the abstracts to verify
that the articles met these criteria. An articleswhkassified as “background” if (1) the article did
not measure a health outcome, (2) a dietary behawe not the main focus of the study, (3) the
article focused on the risk associated with ovegiveor obesity (instead of a dietary factor), or
(4) the article focused on a dietary behavior thas not a focus of our searches (such as eating
breakfast). If it was unclear whether the arti¢cleldd be considered “primary” or “background,”
we considered the article to be “primary.” Eachirfry” article was also reviewed by a second
team nutritionist to confirm that it met the critefor the literature review and to determine the
most appropriate topic placement, if needed.
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We grouped the articles by topic area and, witt@ohetopic area, by outcome measured.
Each topic area is summarized in a section ofepent, designed to be a stand-alone synopsis of
all new relevant information published in 2004 tebFuary 2008. If a study was relevant to
multiple areas, the study was included within esslhvant topic area. If a study had multiple
outcomes, a summary of the study was included wighaich relevant outcome.

The summarized topic areas are grouped by chapténge 2005Dietary Guidelineswith a
few notable differences. We did not summarize kicwith physical activity, alcoholic
beverages, or food safety as the measure of infera&e created separate sections for the
subtopic areas mentioned within chapter 5, “Foodups to Encourage,” in th®ietary
Guidelines(“Fruits and Vegetables,” “Whole Grains,” “Milk andilk Products”) and included
calcium in the dairy section. Finally, we addedeat®n to highlight the findings of “tracking”
articles.

While the 2005 dietary guidelines seem to use ¢hm t'tracking” to refer to one behavior
tracked over time, we used a broader definitioritigicking”. We considered any article that
measured study participants at more than one poititne to be tracking articles. We classified
the tracking studies into three types: (1) behavioacked to a biologic or health outcome, (2)
behaviors tracked to behaviors, and (3) biologidealth status tracked to biologic or health
outcomes. The tracking age group was also notatistonguish tracking studies from early to
later childhood versus childhood to adulthood.

In the literature review plan, we noted that oualgeas to answer the research question,
“What is the science base now for dietary guidaiecpnsert dietary guidance statement here]
for children?” In this report, we focus on the necevidence. Table 1 illustrates how the research
guestions cited in the literature review plan nafhe sections within this report.

Table 1. Mapping of Dietary Guidance Statementsto Sections of Report

Dietary Guidance Statement Report Section
Moderate total fat Fats

Limit saturated fat Fats
Encourage unsaturated fat food sources Fats

Limit trans fat Fats

Limit cholesterol Fats

Limit added sugars (including sweetened beverages) Carbohydrates
Encourage whole grains Whole Grains
Encourage high fiber foods Whole Grains

! In an effort to conserve resources for topicsteeldo food and nutrient intake and weight managenibe
project officer and research team decided not tdude these areas in the summaries, although @hseeas
completed for alcohol and food safety but yielded primary articles that met our criteria for chédd’s outcomes
of interest. A separate literature review for depatg physical activity guidelines was recentlyeesded by the
Physical Activity Guidelines Advisory Committee (2%).



Dietary Guidance Statement

Report Section

Encourage fruits and vegetables

Limit sodium

Encourage potassium-rich foods

Abstain from alcoholic beverages

Get adequate nutrients within calorie needs
Maintain a healthy body weight

Engage in physical activity

Take steps to maintain food safety

Select certain kinds of dairy

Select certain kinds of meat/protein

Select certain kinds of oil

Select certain foods based on nutrient density**

Include omega-3 fatty acids**

Fruits and Vegetables
Sodium and Potassium
Sodium and Potassium
*
Adequate Nutrients

Weight Management

*

*

Dairy and Calcium
Adequate Nutrients
Fats
Adequate Nutrients

Fats

* Physical activity, alcohol, and food safety waia included in the literature summary.

** Statement was not included in the 20Dtary Guidelines

For each abstract in our “primary” list, we obtalnend reviewed the full article, which
sometimes resulted in changes to the initial di@ssions that were made based on the article
abstract. For example, we reclassified some astiake “background” and removed others from
the bibliography because they did not meet thausich criteria.

In Table 2, we display the number of primary reskastudies reviewed for the evidence
base within each topic aréaWe also depict the number of tracking studiestesyatic reviews
and meta-analyses, and other articles reviewedmiitie total number of studies reviewed in the
evidence tables.

Table2. Number of Primary Research Studies Reviewed for the Evidence Base Within Each Topic Area

Evidence Tables

Number of Systematic
Primary Reviews Obser-
Research Tracking and Meta- Controlled vational
Dietary Guideline Topic Area Studie$ Studie$ Analyses Trials Studies
Number of Unique Studies 104 45 7 12 85
1: Adequate Nutrientswithin Calorie
Needs 20 10 1 4 15
2: Weight M anagement 27 17 2 2 23

2 One hundred four primary research studies arkérevidence tables. We did not analyze the eviglémc
three topic areas: alcohol, food safety, and playsictivity.



Evidence Tables

Number of Systematic
Primary Reviews Obser-
Research Tracking and Meta- Controlled vational
Dietary Guideline Topic Area Studie8 Studie8 Analyses Trials Studies
3: Fats 17 5 0 5 12
Food Groupsto Encourage
4: Fruitsand Vegetables 14 4 0 0 14
5: Whole Grains 2 0 0 2
6: Dairy and Calcium 21 7 1 2 18
7: Carbohydrates 32 12 3 3 26
8: Sodium and Potassium 3 0 1 0 2
9: Tracking (45) (4) 2) (39)
Total 136 55 8 16 112

®Total number of unique primary research studietha evidence tables is 104, but some articles \@aegyzed
under multiple topic areas.

*Tracking studies are also included in the systamatiiews and meta-analyses, controlled trials, argkrvational
studies columns.

SUMMARY OF RECENTLY PUBLISHED EVIDENCE

In the following sections, we summarize recentlplmied evidence related to tbeetary
Guidelinesbased on studies of 2- to 18-year-olds. Summapig teections for which we found
many relevant articles were divided into subtopieas. These subtopic areas were determined
by an initial review of the articles. Within eaalibopic area, we included a summary of the type
of studies summarized, a brief overview of the sabttion, and a summary of each article. The
article summaries include a brief description of thutcomes and methods. The summaries
contain more detailed information than a standdostract because we thought the committee
would find information on the magnitude of effeaseful. At the end of each section is a table
that gives the citation, title, article identificat number (ID), population studied, type of study,
and type of tracking study (if applicable). Theicdet ID maps to the article number in the
primary citation list.



SECTION 1: ADEQUATE NUTRIENTS WITHIN CALORIE NEEDS
SUBTOPIC #1: DIET RELATED TO BONE, CALCIUM RETENTION

Total number of studiess 8

Cross-sectional: 1

Cohort: 4 (4 longitudinal)

Controlled trials: 2 (1 randomized, 1 metabolic crossover)
Review: 1

Health-related outcomes addressed: periosteal circumference, cortical area, cortibalkness,
total body bone mineral content (BMC), bone minedahsity (BMD), fractures, calcium
retention

Behaviorsaddressed: beverage intake
Overview of Recently Published Evidence

Of the eight studies, four reported on BMC and/MIB The other studies differed in the
variables and outcomes examined. Most focused dciuna intake. One metabolic study
provided updated information on calcium retentionypung adolescent males. Intakes of the
nutrients or foods studied tended to be weakly@ated with the outcomes investigated.

Summary of Studies

Calcium retention, bone mineral content, bone mahdensity(see also Alexy et al. (2005)
below)

a. Bounds et al. (2005Yeported statistically significant correlations erfiergy,
calcium, phosphorus, protein, magnesium, and zitit BMC (r = .32 to .41) in
children ages 6 and 8 years. Multiple regressiadets predicting children’s
total BMC at age 8 years showed significant effeftsndividual nutrients (i.e.,
protein, phosphorus, magnesium, vitamin K, zinergy, and iron) when they
were substituted for one another in the modef. $Rown were .05 and .08.
Relationships were weaker for BMD. All relationshibetween nutrient intakes
and BMC or BMD were positive; protein had the sgest relationship. BMC
and BMD tracked from age 6 to 8 years; strengttelaitionship not shown.

Methods: Longitudinal cohort, 52 subjects, 9 in-home mtexws that included

one 24-hour recall and two diet records collecteer @ years, dual energy X-
ray absorptiometry (DEXA). Colinearity of nutrientaddressed through
substitution in regression equations.

b. Braun et al. (2006) found that boys ages 12 SGoyédars achieved maximal
calcium retention at an intake of 1,140 mg of cafctiper day. Calcium

% One author is an employee of Gerber Products Coyapa



retention at any intake was nearly 15% higher ttiet found for girls in an
earlier study that used the same protocol.

Methods. Metabolic balance studies, crossover design, &weashout. 31
boys completed at least one study period, 26 bogygteted both study periods.
Non-linear regression used to determine the intgtkerhich maximal calcium
retention occurred.

c. Cheng et al. (2005) found that for girls agestd @2 years, when compliance
was_50%, calcium supplementation with cheese resufiedhigher percentage
change in cortical thickness of the tibia than gidcebo or calcium with or
without vitamin D (using both efficacy and intentio-treat analysis). No
significant differences were found for other sitesfor BMC, but the efficacy
analysis showed that calcium supplementation witkese resulted in higher
adjusted BMD than did placebo.

Methods: Randomized controlled trial (RCT), each of theefigroups had
approximately 40 subjects, 3-day food diaries, DEXaad peripheral
quantitative computed tomography, Bonferroni’s eotion for multiple
comparisons.

d. Fiorito et al. (2006) reported that higher aatciintakes at ages 7 and 9 years
were significantly and positively associated wiakat body BMC at age 11 years
(r ranged from .17 to .24). Results were compardbt total calcium and
calcium from dairy sources.

Methods: Longitudinal cohort, 151 females, three 24-howstaly recalls at
ages 5, 7, 9, and 11 years, DEXA at ages 9 anddjlisted and unadjusted
Spearman correlation coefficients.

e. Fisher et al. (200%)reported that mean BMC (controlled for pubertal
development and height at age 9 years) and mean BWlge 9 years
(controlled for pubertal development at age 9 yeaese significantly higher for
the girls who met the adequate intakes than faseheho did not. No difference
in BMI by calcium intake. After controlling for thestage of pubertal
development at age 9 years, mean calcium intaka figes 5 to 9 years was
significantly positively related to BMD at age 9ays 8 = 0.27). Calcium
intake tracked over time as follows: 5 to 7 years,.52; 7 to 9 years, r = .48; 5
to 9 years, r = .39.

Methods: Longitudinal cohort, 192 females, three 24-howstaty recalls at
ages 5, 7, and 9 years, DEXA at ages 9, multigiestwal regressions.

Fracture history

a. Goulding et al. (2004) reported that childreesa@ to 13 years who avoided
milk and who had limited intake of calcium-rich fbsubstitutes experienced

* Research partially supported by the National D&iowncil.



significantly more fractures than did birth cohoantrols. (One in three study
children had experienced fractures, 82% occurréaréage 7 years.)

Methods: Cross-sectional, 50 children with low dietary aahe intakes, lowz
scores for BMC, and low volumetric BMD; short fofsdquency questionnaire;
dual-energy X-ray scans; fracture occurrence rimw.

Bone remodeling

a. Alexy et al. (2005) examined long-term dietargtgin intake as related to bone
modeling and remodeling at the proximal radiuseA#fdjustments, the protein
intake was significantly positively associated witleriosteal circumference,
cortical area, BMC, and polar strength strain; potential renal acid load was
significantly negatively associated with corticaéa and BMC. Rranged from
.03 for potential renal acid load to .10 for pratas a percentage of energy.

Methods. Cohort, 229 subjects, 3-day dietary records ctdkbgearly over 4
years, XCT-2000 device.

b. Lanou et al. (2008)conducted Medline search for studies publishedthen
relationship between milk, dairy products, or aahei intake and bone
mineralization or risk of fracture for subjects ageto 25 years. The authors
excluded studies that did not control for body wmgigpubertal status, and
activity level. They report a positive relationshigetween dairy product
consumption and measures of bone health in 1 obdgsesectional studies, 0 of 3
retrospective studies, 0 of 1 prospective studyg, 2arof 3 RCT. They report a
positive relationship between calcium intake andsoees of bone health in 4 of
13 cross-sectional studies, 2 of 4 retrospectivdiss, and 1 of 9 prospective
studies. For the 10 controlled trials of calciunpglementation, 9 showed a
positive relationship with BMD or BMC.

Methods: Review, no tabular information presented, strerajtevidence not
presented in formal manner.

® Two authors from the Physicians Committee for Resfble Medicine.



SECTION 1: ADEQUATE NUTRIENTS WITHIN CALORIE NEEDS
SUBTOPIC #2: DIET RELATED TO WEIGHT

Total number of studies: 7
Cross-sectional: 2
Cohort: 4 (longitudinal)

Randomized controlled trials: 1

Health-related outcomes addressed: body mass index (BMI), weight change, fat masan|
body mass

Behaviors addressed: beverage patterns and diet quality, breakfast @real consumption
related to intakes

Overview of Recently Published Evidence

Researchers addressed a variety of dietary fatftatsnight influence BMI in children. The
five studies that investigated dairy or calciumakd in relation to BMI had mixed findings; the
single RCT showed no difference in BMI by calciumake. Two longitudinal studies suggest
that protein intake by children is associated wWBNIl. Associations appear weak despite
statistical significance.

Summary of Studies

Body mass index

a. For children ages 3 to 11 years, Barba et @DFPreported a significant inverse
associationt(= -2.964) of the frequency of milk consumption wathe- and sex-
specific BMI z-scores. Differences in the association were tedoior whole
and skim milk (significant and non-significant, pestively) when additional
foods were included in the model.

Methods. Cross-sectional, 884 children, 1-year food fregyeguestionnaire,
linear regression analysis, controlled for sevenraiables including physical
activity.

b. Barton et al. (2008)reported that, over the course of the 10-yearystddys
eating cereal daily was predictive of a lower BMbcore and of risk of
overweight §? (3) = 14.35 and 11.62, respectively). Post huysis showed
that girls who ate cereal on any day had lowersraferisk of overweight than
did girls who ate no cereal.

® Research partially supported by General Mills,.;Inbree authors are employees of General Milld) Be
Institute of Nutrition.



Methods.: Longitudinal cohort, 2379 girls ages 9 and 10 geatrentry, 3-day
food records at each of 10 visits over 10 years L(BIHGrowth and Health
Study).

c. Over the 3 years of the study, Berkey et al0f&@ound that children who drank
more than 3 servings of milk daily had smé@k{a~0.01 to 0.02, depending on
the comparison) but significant gains in one-yeMl Bhange compared with
children who consumed less milk. This finding hellen when 1% and skim
milk were consumed. Over the entire 3 years, botstand girls who consumed
more than 3 servings of milk daily every year gdimsore in BMI (0.26 and
0.21, respectively) than did those who consumeal 2 gervings daily, but these
results were not statistically significant.

Methods: Longitudinal cohort, 23,829 children ages 9 toygdrs at entry, food
frequency questionnaires for intake over past y€8y166 provided food
frequency questionnaires for all 4 years), adjustedadolescent growth and
development, race, physical activity, inactivitypda(in some models) total
energy intake.

d. Lappe et al. (2004) provided parents of 9-yddrfemale subjects with special
credit cards to purchase calcium-rich foods, edwtaghem on natural and
fortified food sources of calcium, and advised thentonsume at least 1,500
mg of calcium daily. Compared with controls, thibjects did not have greater
increases in body weight, BMI, or fat or lean magdean calcium intakes were
1,656 mg for subjects and 961 mg for controls.)e Tésults held when the data
were grouped by tertile of calcium intake.

Methods: RCT, 50 girls, 3-day diet diaries once every 3 therfor 2 years,
DEXA used to estimate fat and lean mass.

e. LaRowe et al. (2007) reported on relationshipdeverage patterns to diet
quality (Healthy Eating Index (HEI)) and BMI amonfildren ages 2 to 5 years
and 6 to 11 years. For preschool children, mean @Mnot differ by beverage
pattern. For school-aged children, BMI was sigaifity higher in the 3
beverage patterns with high amounts of water, ssmeet drinks, or soda
(adjusted mean BMIs = 19.9, 18.7, and 18.7, regmdyg} than in the patterns
with high amounts of high-fat milk or light overddeverage intake (adjusted
mean BMI = 18.2 and 17.8, respectively).

Methods: Cross-sectional, 541 preschool children, 793 seaged children,

single 24-hr diet recall, NHANES data, cluster ge&l used to identify
beverage patterns. BMI relationship adjusted fa, agx, ethnicity, household
income, HEI, physical activity, and birth weight.ukey-Kramer option used to
correct for multiple comparisons in general lingardels.

f. Skinner et al. (2004) reported that BMI at aggers was negatively predicted
by age of adiposity rebound (AR, the age at whithl Bicreased following the
lowest BMI) and positively predicted by BMI at 2ars. In separate regression
models, mean protein and fat intakes from 2 to & s/&vere positive predictors



of BMI, and mean carbohydrate intake over thisquewas a negative predictor
of BMI.

Methods: Longitudinal cohort, 70 children, 15 to 17 setgyodwth and dietary
data from ages 2 months to 8 years; beginning wighthird year, mothers
provided two nonconsecutive food records and oee micall (averaged). AR
determined visually and by consensus. Forwardgefestepwise regression.

Body fat percentage

a. Gunther et al. (2007) reported that animal jmobetake at 5 to 6 years was
related to adjusted mean body fat percentage (Bi%pe 7 years. BF% at 7
years was 16.8 for the lowest tertile of animaltgirointake as a percentage of
energy and 18.0 for the highest tertile.

Methods: Longitudinal cohort, 203 children studied frommthithrough age 7
years, 3-day weighed diet records, adjusted for se¢ake of total energy and
fat as a percentage of energy, siblings in thesgatdirstborn status, maternal
weight BMI>25, and BF% at baseline. Authors present life-coysbots of
multiple linear regression analyses with BMI stamd@eviation (SD) score and
the natural log of BF% at 7 years of age as theaoné.
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SECTION 1: ADEQUATE NUTRIENTS WITHIN CALORIE NEEDS
SUBTOPIC #3: MISCELLANEOUS RELATIONSHIPS OF DIET/NUTRIENTS TOEALTH
RELATED OUTCOMES

Total number of studies: 5
Cross-sectional: 2
Cohort: 2 (retrospective)

Randomized controlled trials: 1

Health-related outcomes addressed: respiratory health (asthma); breast cancer; sésuets
of nutrients and cholesterol; insulin-like growttfor

Behaviorsaddressed: fruit and vegetable consumption; meat, fish amalipy consumption;
milk consumption; smoking

Overview of Recently Published Evidence

Few studies examined effects of children's diefatterns and/or nutrient intake on health
outcomes other than those related to body weiglitooe health. Single observational studies
point to beneficial effects of fruit and of vitamirC and E on a few measures of respiratory
health; lower risk of breast cancer with higheak# of vitamin E and vegetable fat; and higher
C-reactive protein concentration with lower intalfemagnesium. The RCT demonstrated that
serum ferritin was maintained on low-fat diets meggss of whether they were rich in lean beef
or in lean poultry and fish.

Summary of Studies

Respiratory health

a. Among 12 grade students, Burns et al. (2007) found the $o\yaintile of fruit
intake (<0.25 servings/day) was associated witretolerced expiratory volume
in one second (FEY than were the higher quintiles (adjusted diffeeer 1.3).
Other measures of respiratory status were notfggnily different. Intake of
less than 85 mg/d of vitamin C was associated leiver forced vital capacity
(FVC) and FEV than were lower intakes. The adjusted odds rddiR)(for
chronic bronchitis symptoms was higher for thosescmning less than 22 mg/d
of n-3 fatty acids per day than for those consuntamger amounts. Compared
with higher intake, vitamin E intake less than jg/d was associated with an
increased OR of reported chronic bronchitis symgtomheeze, and asthma.
Results for other nutrients and outcomes were igaifecantly different.

Methods: Cross-sectional, 2112 subjects, semiquantitatived f frequency
guestionnaires, linear mixed models, fruit intakiguatment for weight, gender,
height, height-gender interaction, age, race, eityni overweight, smoking,
household smokers.  Respiratory adjustments foy, ci#ex, age, race,
overweight, smoking household smokers, and moldthe home. No
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consideration was given to the number of compassorade: significance
reported ifP < .05.

Breast cancer

a. Frazier et al. (2004) reported that when quirilof intake was compared with
quintile 1, the relative risk (RR) of breast cana@s lower for the higher intake
of vegetable fat (multivariate RR = 0.58), and Ri® also was lower for higher
intake of vitamin E (multivariate RR = 0.61). Comge with quintile 1, quintile

5 for glycemic index was associated with increases#t of breast cancer
(multivariate RR = 1.47).

Methods: Retrospective cohort, 47,355 subjects, 131-itetrospective food
frequency questionnaire about diet during high stidurses Health Study 1),
Cox proportional hazards regression used to esilR& and 95% confidence

intervals for incident cases of breast cancer dutire 10-year period following
high school.

Magnesium intake and serum C-reactive protein cotiagon

a. King et al. (2007) found that children with agnasium intake of <75% of the
RDA were more likely to have an elevated C-reacpwvetein concentration (>
3.0 mg/L) than were children with higher magnesiumakes. In adjusted
analyses, the odds ratio was 1.58 (CI 1.07 to itg)irfor the children with the
lower magnesium intakes.

Methods: Cross-sectional, 5,007 children with availableolabory samples,
single 24-hour diet recall, data from the Natiortdalth and Nutrition
Examination Survey, logistic regression analysasroted for age, race, sex,
income level, exercise, fiber intake, BMI, and taalories.

Diet and serum ferritin, zinc, and cholesterol

a. Snetselaar et al. (2004) compared changesumderritin, zinc, and cholesterol
values for subjects randomized to a low-fat (maxmuaf 20 g/d of saturated fat)
eating pattern that emphasized either lean beefean poultry and fish.
Statistically, the serum ferritin value of the lepaultry and fish group was
significantly lower than that of the lean beef grobut it was not a clinically

significant decrease. No significant differencesravobserved in the other
serum values measured.

Methods: 86 children, one 24-hr dietary recall during iaseand month 3
visit and two telephone recalls within 2 weeks, Bnmmunoradiometric
procedure used to determine serum ferritin and dlaatomic absorption
spectrometry to determine serum zinc.
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Insulin-like growth factor (IGF)

a. Martin et al. (2007) examined the associatiotween childhood diet and IGF
variables in adulthood, given that IGFs are assediavith increased risk of
cancer and decreased risk of diabetes and headsgisThey found that energy-
rich diets had no association (contrary to the Kiypsis of a positive
association), diets high in milk had a negativeoasgion (which supports
existing literature suggesting that milk consumptimay reduce cancer risk),
and diets high in vegetables had a positive associ@vhich runs contrary to

existing literature suggesting that vegetable comgion may reduce cancer
risk).

Methods. Longitudinal cohort; 679 English and Scottish l&kllaged 64-83
years with complete data, who originally particgzhtin a one-week survey
when aged 0-19 years, as part of the Boyd Orr ¢alfdhe Carnegie Survey of
Diet and Health; examined change in adult IGF (Bltest) per SD change in
each childhood dietary variable (7-day householeemory translated into per
capita daily intakes of various nutrients and fgoolups); linear regression.
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SECTION 2: WEIGHT MANAGEMENT
SUBTOPIC #1: WEIGHT STATUS TRACKING

Total number of studies:

L ongitudinal cohort:

Health-related outcomes addressed: body mass index (BMI), obesity status (at-risk of
overweight/overweight, overweight/obesity), adippandices

Behaviorsaddressed: not applicable
Overview of Recently Published Evidence

All of the studies reviewed showed the persisterfceverweight/obese status, both within
childhood (three studies), and from childhood taldmbod (six studies). In addition, five of the
studies found that the prevalence of overweight abdsity within the study populations
increased with age.

Summary of Studies
Body mass index, weight status, adiposity indices

a. Crimmins et al. (2007) tracked adolescent BMI found considerable stability.
Specifically, the percent at risk for overweightnvérom 19.1 in Year 1 to 17.2
in Year 4, and the percent overweight went fron21i8.Year 1 to 18.8 in Year
4. However, adolescents who were the leanest alibasexhibited significant
increases in BMI, and this effect was strongemjids.

Methods: Longitudinal cohort; 1,746 white and black studeint grades 5 thru
12 in school-based study in Cincinnati with complelata for four annual
assessments; BMI (health examination); standard CE€sification based on
BMI percentile by age and sex into underweight ¢k percentile), normal
weight (>= 5th & < 85th percentile), at risk foraweight (>= 85th & < 95th
percentile), and overweight (>= 95th percentilepeated-measures ANOVA.

b. Deshmukh-Taskar et al. (2006) tracked weightust&rom childhood to young
adulthood (ages 19 to 35 years) and found thas rateoverweight increased
from childhood to adulthood and childhood overweigacked into adulthood.
Specifically, percentage overweight increased fhiv% to 57.7%; 35.2% of
the children shifted from normal weight in childldbdo overweight in
adulthood; baseline BMI was strongly positivelyretated with follow-up BMI
(r = .66); and 61.9% of participants in the higheMIRjuartile in childhood
remained in the highest BMI quatrtile in adulthood.

Methods: Longitudinal cohort; 841 white and black adultes®d9 to 35 years
who had completed a baseline assessment at agesl® years; data from
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Bogalusa (Louisiana) Heart Study; BMI (health exaamion); for children,
standard CDC classification based on BMI percerye age and sex into
normal weight (< 85th percentile) and overweightorisk for overweight (>=
85th percentile); for adults, classification intormal weight (BMI < 25) and
overweight (BMI >= 25); Cohen’s kappa and Pearsmnetation coefficients.

. Evers et al. (2007) tracked weight status andndo high and increasing
prevalence and high persistence in overweight. iSpaty, 68.2% of children

who were overweight in pre-kindergarten were ovéghiein 3rd grade (OR =
108.67), and 19.1% of children who were at risk @erweight in pre-

kindergarten were overweight in 3rd grade (OR =2F.8herefore, overweight
prevalence increased from 9.9% in pre-kindergatteri5.2% in 3rd grade.
Maternal overweight, but not other SES or demograpidicators, predicted
child overweight in pre-kindergarten (OR = 1.13).

Methods: Longitudinal cohort; 760 pre-kindergarten studenfsom
economically-disadvantaged communities in Ontar@anada, and their
mothers; one to five annual assessments througlyrade; child BMI (health
examination); maternal BMI and various SES and dgaqhic indicators (self-
report); for children, standard CDC classificatiomsed on BMI percentile by
age and sex into normal weight (< 85th percentae)isk for overweight (>=
85th percentile & < 95th percentile), and overweif= 95th percentile); for
mothers, classification into normal weight (BMI §)2and overweight (BMI >=
25); logistic regression.

. Freedman et al. (2005) tracked weight statusfandd that childhood BM¥-
scores and adiposity indices were associated wdthit 8MIs and adiposity
indices, with overall correlations ranging frans .44 to .64, and increasing with
childhood age. In addition, regression analysesvetothat childhood BMiz-
scores and adiposity indices were independentiyceested with adult BMIs and
adiposity indices.

Methods: Longitudinal cohort; 2,610 children ages 2 to £ang with follow up

at ages 18 to 37 years; data from Bogalusa (Lomagiddeart Study; BMI

(health examination); adiposity index—triceps SKF &hildren and mean of
triceps and subscapular SF for adults (health examon); for children,

classification based on BMI percentile by age aex imto normal weight (<

95th percentile) and overweight (>= 95th perceptiter adults, classification
into non-obese (BMI < 30) and obese (BMI >= 30)edat defined as gender-
specific upper quartile for SF; linear regressiamd éSpearman correlation
coefficients.

. Garnett et al. (2007) tracked weight status #mahd that BMI and waist
circumferencez-scores increased with age, 78.9% who were ovehweig
obese at age 8 years were overweight or obeseedttagears (OR = 14.8), and
69.2% who had increased central adiposity at agea® increased central
adiposity at age 15 (OR = 12.2). In addition, adidwho were overweight or
obese at age 8 were more likely to have CVD risistelring at age 15 (OR =
6.9), and children who had increased central adipas age 8 were more likely
to have CVD risk clustering at age 15 (OR = 3.6hwsdver, among those
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classified as overweight or obese, there was rferdiice in the likelihood of
having CVD risk clustering between those with otheut increased central
adiposity.

Methods: Longitudinal cohort; 342 Australian children agegears with follow
up at age 15 years; BMI, waist circumference, atmbd pressure (health
examination); lipid and glucose profiles (overnifgting blood test); classified
as overweight or obese based on IOTF age-and-ssifispBMI z-score cut-
points; classified as having increased central aaiip if age-and-sex specific
waist circumference-score > 91st percentile; two slightly different DVisk
indices created based on number of scores thatrisletcut-points among
fasting glucose, insulin, HDL, LDL, triglyceridediastolic blood pressure, and
systolic blood pressure; pairetest, logistic regression, and.

. Must et al. (2005) tracked weight status andntbthat adult overweight was
predicted by pre-menarchal overweight (OR = 7.76)l adult obesity was

predicted by pre-menarchal overweight (OR = 4.80}, neither was predicted
by early menarche. Similarly, four models predigtiadult percent body fat
showed that for age at menarche al&e= .029 (i.e., essentially no predictive
value), whereas for pre-menarchal BMI aloRe = .277, for both variables
togetherR? = .284, and for both variables and the interacROr .284 (i.e., age

at menarche added no predictive value to that iwtéd by pre-menarchal
BMI).

Methods: Longitudinal cohort; 307 girls ages 9 to 10 yeaith complete data
at adult follow-up at approximately 42 years of ;aghildhood data from
Newton (Massachusetts) Girls Study, which involvadnual assessments
through approximately two years past menarche; BiMalth examination); for
children, standard CDC classification based on Blicentile by age and sex
into normal weight (< 85th percentile) and oveniti(p= 85th percentile); for
adults, classification into normal weight (BMI <)25verweight (BMI >= 25 &
< 30), and obese (BMI >= 30); age at menarchedaelf-report), classified as
early (< 12 years) or not; percent body fat (adoldy scan); logistic regression
and linear regression.

. Nader et al. (2006) tracked weight status anohdothat overweight at age 12
was predicted by overweight at any pre-school assest (OR = 5.9) or any
elementary school assessment (OR = 106.9). Moreifsadly, overweight at
age 12 was predicted by overweight at ages 5 (@R¥% 7 (OR = 3.5), and 9
(OR = 6.5). And, obesity at age 12 was predictedumrweight at ages 5 (OR =
7.9), 7 (OR =32.8), and 9 (OR = 57.5).

Methods: Longitudinal cohort; 1,042 children born in 199idaetained in the
study sample through age 12, with assessments év2myears in between; data
from NICHD Study of Early Child Care and Youth Dé&yament, with
participants recruited from hospitals in 10 sites the US; BMI (health
examination); standard CDC classification based@bh percentile by age and
sex into normal weight (< 85th percentile), ovemgii (>= 85th & < 95th
percentile), and obese (>= 95th percentile); logiggression.
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h. Rzehak and Heinrich (2006) tracked weight status found that BME-scores
increased with age, and that children with highasdiine scores had steeper
increases with age. Girls had a higher growth ttzde boys (.89 vs. .75 BMI per
year), but there was no gender difference for oeagiat (OR = 1.08 per year for
all) or obesity (OR = 1.11 per year for all).

Methods: Longitudinal cohort; 2,183 German children age®5l3 years at
baseline and 996 adults ages 17 to 25 years at tbilow-up; data from
Bitterfeld cohort study; BMI (health examinatiorglassification into normal
weight, overweight, or obese based on IOTF agesamdspecific BMIz-score
cut-points; longitudinal random effects modeling.

i. Thompson et al. (2007) tracked weight status fancid that rates of overweight
increased through adolescence, and that girls wére wverweight were much
more likely to be obese as young adults (OR = a#&ge 9 & OR = 30.3 at age
18). As adolescents, across ages, overweight waxciated with unhealthful
systolic blood pressure (>= 95th percentile; ORD:0), diastolic blood pressure
(>= 95th percentile; OR = 3.0), triglycerides (OR33), and HDL (OR = 6.3),
but not LDL.

Methods: Longitudinal cohort; 1,166 white girls and 1,2138dk girls, ages 9 to
10 years, with follow-up through ages 18 to 19 gedi0 annual assessments
and follow-up phone interview at ages 21 to 23 yedata from the NHLBI
Growth and Health Study clinical sites in Berkel&A, Cincinnati, OH, and
Rockville, MD; BMI and blood pressure (health assesnt); for children,
standard CDC classification based on BMI percefitjjeage and sex into non-
overweight (< 95th percentile) and overweight (SstHOpercentile); for adults,
classification into non-obese (BMI < 30) and ob@&M®l >= 30); unhealthful
triglycerides (>= 130 mg/dL), LDL (> 130 mg/dL), @HDL (< 50 mg/dL;
fasting blood test); logistic regression.
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SECTION 2: WEIGHT MANAGEMENT
SUBTOPIC #2: DIETARY CORRELATES OF WEIGHT STATUS

Total number of studies:

Cross-sectional:
L ongitudinal cohort:

Health-related outcomes addressed: overweight or obesity
Behaviors addressed: breakfast; dietary intake patterns; physical @gtiv'V watching
Overview of Recently Published Evidence

As noted in Subtopic #1, previous weight statua onsistent predictor of current weight
status. Higher current weight (BMI) or overweightasvassociated with greater fast food
consumption, higher protein intake, and less vigserphysical activity. Although two studies
found a positive association between body fat @rneeight and time watching TV or using the
computer, one study found no association. A healtbight (or less overweight) was associated
with cereal consumption, consumption of fruits, etadples, and milk, and eating breakfast.
There were mixed results for associations betweengy intake and BMI or overweight. One
longitudinal study found that overweight adolessemtere more likely to reduce total energy
intake and snack food intake (presumably to losghteand one study found that energy intake
and meal patterns were positively associated with. B

Summary of Studies
Consumption of specific types of food, eating bigestk

a. Andersen et al. (2005) found that student ovightevas inversely associated
with eating breakfast (times/wk-trend=0.006) and positively associated with
time spent watching TV/using computeP-tfend=0.008). No significant
association was found between overweight and éotatgy intake.

Methods. Cross-sectional, 664 Norwegian 4th graders and &R5graders,

self-reported weight and height measurements, §j@-pae-coded food diary of
4 consecutive days, parent-assisted questionnairkighest parent education
level and TV/computer time and participant frequemé vigorous PA and

breakfast eating. Logistic regression between ogmf and parent

characteristics, student PA, and student dietahawers and quartiles of food
and nutrient intake.
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b. Barton et al. (2005%)found that cereal consumption was associated with
decreased BMI and overweight at all ages, both justetl and adjusted for
SES, race, physical activity, and total daily epeirgake (adjusteg® = 14.35
for BMI z-score and 11.62 for risk of overweight). Cerealszonption declined
with age. Breakfast consumption showed an unadjus$sociation with BMI,
but the effect disappeared after adjustments.

Methods: Longitudinal cohort; 2,379 white and black girtpea 9 t010 years in
three US cities followed for 10 annual assessmeaassumption of breakfast
and of cereal (3-day food diaries); BMI (health mxaation); generalized
estimating equations.

c. Li and Wang (2008) found tracking of dietaryalke patterns (remained in same
quartile at baseline and at one year follow-up) roee one-year period,
particularly for energy intake, fat, calcium, vesges and fruits, snack foods,
and Western dietary pattern € .4 to .6). Overweight adolescents were more
likely to reduce intake of energy (OR = .32) anddnfoods (OR = .16).

Methods: Longitudinal cohort; 181 low-income black adolegseages 10 to 14
years, with a one-year follow-up; assessment otadyeintake, including
nutrients and food groups, from YAQ FFQ; BMI (heak#xamination); used
principal components analysis to identify dietaatterns (Western vs. Eastern
vs. dairy); standard CDC classification based onl Bktcentile by age and sex
into normal weight (< 85th percentile), at risk fowverweight (>= 85th
percentile & < 95th percentile), and overweight @5th percentile); ANOVA,
Spearman correlation, and logistic regression.

d. Niemeier et al. (2006) found that from adoleseeto adulthood, consumption of
fast food increased (2.15 to 2.48 days in the previweek), consumption of
breakfast decreased (4.34 to 3.09 days in the queviveek), and overweight
prevalence increased (28.7% to 47.0%). An incae&él z-score in adulthood
was predicted by greater days of fast food consiomph adolescence, fewer
days of breakfast consumption in adolescence, amtbtcaease in breakfast
consumption between adolescence and adulthood.

Methods: Longitudinal cohort; 9,919 adolescents who patited in Wave Il
(ages 11 to 21 years) of the National Longitudistldy of Adolescent Health,
who also participated as adults in Wave lll (ag8gd. 27 years); BMI (health
examination); maternal obesity (parental reporést ffood consumption and
breakfast consumption each assessed by singleepalft items regarding
number of days in the past week had eaten fast fmodreakfast; for
adolescents, classification into normal weight, rexeght, or obese based on
IOTF age-and-sex specific BMiscore cut-points; for adults classification into
normal weight (BMI < 25), overweight (BMI >= 25 & 30), and obese (BMI
>= 30);t test and linear regression.

" Research partially supported by General Mills,.;Inbree authors are employees of General Milld) Be
Institute of Nutrition.
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e. Roseman et al. (2007) found that weight statas associated with consuming
fruits, vegetables (other than green salad or tgrrmilk and breakfast. Healthy
weight middle school students consumed more fruggetables, and milk, and
ate breakfast more often than overweight studentere were no weight status
differences with regard to consumption of soft lsingreen salad, or fruit juices.

Methods: Cross-sectional; 4,049 middle school students age®s 14 years in
central Kentucky who completed a modified versidrthe CDC Youth Risk
Behavior Survey; dietary intake of fruits, vegetshImilk, breakfast, and soft
drinks (food frequency); demographics, height, ameight; standard CDC
classification based on BMI percentile by age agexiiato underweight (< 5th
percentile), normal weight (>= 5th & < 85th peralm)t at risk for overweight
(>= 85th & < 95th percentile), and overweight (>5t!9 percentile);x* and
Spearman correlation.

Total energy intake, physical activity, TV watch{sge also Andersen et al. (2005) above)

a. Forshee et al. (2004) reported that BMI was thngjg associated with
participation in team sports or exercise prograorsbioth males and females
(P=0.04 and P=0.03, respectively) and not significantly assaatwith
television viewing. BMI was positively associatedthwage P=0.00) for males
and females and was negatively associated withlfamcome for females
(P=0.00).

Methods: Cross-sectional, 2,216 children ages 12 to 16syeampled in the
1988-1994 NHANES, 24-hour recalls, measured heightl weight, and
interview for other characteristics. Bivariate meggions between regular
carbonated soft drinks and BMI, and multivariatgression models between
BMI and variables for beverage consumption, noneb&ye energy sources, PA
and sedentary behavior, and demographics.

b. Huang et al. (2004) found that 45.3% had pldesthetary reports, and that
energy intake (EI) was over-reported more in younggldren and under-
reported more in overweight older children. Acr@gge-by-sex groups in the
total sample, reported energy intake (rEl) was asdociated with BMI, and
other associations with BMI were weak or inconsistén the plausible sample,
rEl and meal patterns (but not snack patterns) associated with BMI for
boys ages 6 to 11 years and for both boys andages 12 to 19 years.

Methods: Cross-sectional; data from the USDA CSFII; 1,0fildcen ages 3 to
5 years (proxy interviews), 537 children ages 61foyears (proxy-assisted
interviews), and 318 12- to 19-year-olds (self-mpo rEl from two non-
consecutive 24-hour dietary recalls; age-and-sexiSp BMI percentile, with
>= 85 classified as overweight; predicted energyumements (pER) imputed
based on age, weight, and height, assuming “loweicphysical activity for
all; classified rEI/pER ratio into plausible (withi+/- 1 SD) and implausible (>
+1 SD or < -1 SD); linear regression.
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c. Stallmann-Jorgensen et al. (2007) found thatgrérbody fat was predicted by
less vigorous physical activity, more time watchifyg, less total energy intake,
and greater protein intake.

Methods: Cross-sectional; 661 white and black adolesceges &4 to 18 years;
percent body fat (health examination); 4-7 non-ecnfive 24-hour dietary
recalls for different days of the week; dietaryaléx analyzed with NDS-R
database to generate total energy intake, macienuintakes as percentages of
energy intake, and servings of dairy, fruits, vegits, and whole grains;
physical activities (self-report) converted to hoof moderate physical activity,
vigorous physical activity, watching TV, and plagirvideo games; linear
regression.
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SECTION 2: WEIGHT MANAGEMENT
SUBTOPIC #3: WEIGHT STATUS AND OTHER HEALTH OUTCOMES

Total number of studies:
Cross-sectional:
L ongitudinal cohort:
Meta-analysis:

R OoON O

Health-related outcomes addressed: overweight or obesity; coronary heart disease (LHD
carotid artery intima-media thickness (IMT); lipidofile; DHEA (steroid hormone secreted by
adrenal gland); blood pressure; fasting glucoseabwdic syndrome; diabetes; asthma,

Behaviorsaddressed: smoking; physical activity
Overview of Recently Published Evidence

All the studies reviewed found substantive longreregative health impacts of overweight
and obesity, including three studies with followsulater in childhood or adolescence, three
studies with follow-ups into adulthood, and onedgtwith follow-ups in both later childhood
and adulthood. Two studies found elevated riskofac(such as blood pressure, DHEA, and
lipids) in overweight children

Summary of Studies
Cardiovascular health

a. Baker et al. (2007) found that childhood BMI vessociated with an increased
risk of having a fatal or non-fatal CHD event inuidood. Risk increased with
BMI and age, adjustment for birth weight strenggtenthe effects, and
associations were somewhat stronger for boys tbaxgifls. Specifically, for a
13 year-old boy, RR per SD increase in BMI was Xdk7a non-fatal event and
1.24 for a fatal event. For a 13 year-old girl, B& SD increase in BMI was
1.11 for a non-fatal event and 1.23 for a fatainéve

Methods: Longitudinal cohort; 276,835 Danish schoolchildrages 7 to 13
years; BMI in childhood (health examination); fatalnon-fatal CHD event in
adulthood (25+ years; vital statistics registrydxCGegression.

b. Garnett et al. (2007) tracked weight status #&uhd that BMI and waist
circumferencez-scores increased with age, 78.9% who were ovehweig
obese at age 8 years were overweight or obeseedtfagears (OR = 14.8), and
69.2% who had increased central adiposity at agea® increased central
adiposity at age 15 (OR = 12.2). In addition, adldwho were overweight or
obese at age 8 were more likely to have CVD risistelring at age 15 (OR =
6.9), and children who had increased central adipas age 8 were more likely
to have CVD risk clustering at age 15 (OR = 3.6hwdver, among those
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classified as overweight or obese, there was rferdiice in the likelihood of
having CVD risk clustering between those with otheut increased central
adiposity.

Methods: Longitudinal cohort; 342 Australian children aggeiars with follow
up at age 15 years; BMI, waist circumference, atwbd pressure (health
examination); lipid and glucose profiles (overnidgrting blood test); classified
as overweight or obese based on IOTF age-and-sifispBMI z-score cut-
points; classified as having increased central aaiip if age-and-sex specific
waist circumference-score > 91st percentile; two slightly different B\fisk
indices created based on number of scores thatrigietcut-points among
fasting glucose, insulin, HDL, LDL, triglyceridediastolic blood pressure, and
systolic blood pressure; pairetest, logistic regression, and.

c. Viikari et al. (2004) provided high-level sumnear of two studies, a longitudinal
cohort study and a RCT. For the longitudinal cotsiudy, they summarized
findings from the 21-year follow-up, which showebat carotid IMT in
adulthood was associated with childhood clusteahgsk factors (BMI above
the 80th percentile, LDL cholesterol, blood pressand smoking), especially in
the cohort of adolescents ages 12 to 18 years.atedvchildhood LDL
cholesterol, blood pressure, BMI, and smoking mtedi carotid IMT in
adulthood as single risk factors as well. Thesect$f were independent of
contemporaneous risk factors.

Methods: Longitudinal cohort; 3,596 children ages 3 to 18arg in the
Cardiovascular Risk in Young Finns Study, with Z28llowed up through 24-
39 years; baseline and 5 follow-up assessmentsistimgs of questionnaires,
health examinations, and fasting blood tests.

DHEA, lipids

a. Garces et al. (2007) found that DHEA levels wsignificantly higher in
overweight children and lipid profiles were sigoéntly adverse in overweight
children, and that the association between ovehteagd adverse lipid profile
was strongest for boys with the highest DHEA levélse authors report that the
findings support the role of hormonal influences tre association of
overweight and metabolic alterations.

Methods: Cross-sectional; 684 Spanish children ages 6ytea8és; BMI (health
examination), classified as overweight based onamgkesex specific BMi-
score cut-points; HDL, LDL, and DHEA (health exaation; 12-hour fasting
blood test); oneway ANOVA, paired test, and Spearman correlation
coefficients.

b. Koenigsberg et al. (2006) examined risk factor®ng overweight children, and
found that older boys were much more likely thatteolgirls to have high blood
pressure (52.6% vs. 32.6%) and had lower HDL letads girls or younger
boys, and that boys had higher triglycerides thals gegardless of age. For
blood pressure and HDL, age and B¥$core were the significant predictors;
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for LDL, BMI z-score was the significant predictor; and for yregrides, insulin
sensitivity was the significant predictor.

Methods: Cross-sectional; 497 overweight children (age-sexispecific BMI
percentile >= 95) ages 2 to 18 years, who werepttiat a weight management
clinic for children, referred from practices in Belare and Pennsylvania; de-
identified data extracted from clinical recordsy®ws. girls and younger (2 to
10 years) vs. older (11 to 18 years); logistic esgion.

c. Thompson et al. (2007) tracked weight statusfandd that rates of overweight
increased through adolescence, and that girls wére wverweight were much
more likely to be obese as young adults (OR = afl&ge 9 & OR = 30.3 at age
18). As adolescents, across ages, overweight wsasciated with unhealthful
systolic blood pressure (>= 95th percentile; OR)-0}, diastolic blood pressure
(>= 95th percentile; OR = 3.0), triglycerides (OR333), and HDL (OR = 6.3),
but not LDL.

Methods: Longitudinal cohort; 1,166 white girls and 1,218dk girls, ages 9 to
10 years, with follow-up through 18 to 19 years; drfthual assessments and
follow-up phone interview at ages 21 to 23 yeastadrom the NHLBI Growth
and Health Study clinical sites in Berkeley, CAn&nnati, OH, and Rockuville,
MD; BMI and blood pressure (health assessment)cifddren, standard CDC
classification based on BMI percentile by age aexl igto non-overweight (<
95th percentile) and overweight (>= 95th perceptifer adults, classification
into non-obese (BMI < 30) and obese (BMI >= 30)healthful triglycerides
(>= 130 mg/dL), LDL (> 130 mg/dL), and HDL (< 50 #dg; fasting blood
test); logistic regression.

Respiratory health

a. Flaherman and Rutherford (2006) conducted a -aredysis of the effect of
high weight on asthma in 8 prospective and 4 rp&oive cohort studies. For
the 9 studies that examined high birth weight, ploeled RR of subsequent
asthma was 1.2, and for the 4 studies that examhigdd body weight during
middle childhood, the pooled RR was 1.5.

Methods: Meta-analysis; 402 cohort studies identified tivare conducted in
developed countries (US, UK, Europe, New Zealand,),e12 met inclusion
criteria—nbirth weight (high body weight defined =s 2.8 kg or ponderal index
>= 27kg/m) and/or childhood BMI (high body weight defined age-and-sex
adjusted >= 85th percentile) and asthma at follpaater in childhood or
adolescence).

Metabolic syndrome

a. Morrison et al. (2005) found that whereas prewve¢ of multiple metabolic
syndrome components was rare among girls aged.0 years, by the follow-up
at 18 to 19 years, 3.5% of the black girls and 2@&%he white girls had the
syndrome. Low HDL levels were prevalent throughtlut period, whereas
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prevalence of other risk variables started low imodeased with age. Univariate
analyses showed that all baseline variables pestlictevelopment of the
metabolic syndrome at follow-up. Multivariate arsdg showed that waist
circumference (OR = 1.16) and triglycerides (OR.£2) predicted development
of the syndrome. BMI also predicted developmenthefsyndrome (OR = 1.20)
in multivariate analyses, but the effect disappeaveéh waist circumference in
the model.

Methods: Longitudinal cohort; 608 white girls and 584 blagikis, ages 9 to 10
years, with follow-up through 18 to 19 years; 10w assessments; data from
the NHLBI Growth and Health Study clinical sites @incinnati, OH, and
Washington, DC; BMI, waist circumference, and blopdessure (health
assessment); insulin, glucose, insulin resistatnicgycerides, and HDL (fasting
blood test); ATP criteria for metabolic syndromagiktic regression.

. Morrison et al. (2008) tracked metabolic syndeomnd found that adult
metabolic syndrome was predicted by pediatric n@talsyndrome (OR =

9.40), age at follow-up (OR = 1.06), change in Bdfcentile (OR = 1.03), and
parental history of diabetes (OR = 2.40). Adultbdiges was predicted by
pediatric metabolic syndrome (OR = 11.5), age Bdvisup (OR = 1.12), black

race (OR = 2.20), and parental history of diabé@ds = 5.00).

Methods: Longitudinal cohort; 814 children ages 5 to 19rgeaith complete
data at follow-up at ages 30 to 48 years; data fRyimceton Lipid Research
Clinics study; BMI and blood pressure (health exation); waist
circumference for adults only (health examinatiomjucose, HDL, and
triglycerides (fasting blood test); for adults, lukdées for self and parents (self-
report and/or fasting blood test)
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SECTION 2: WEIGHT MANAGEMENT
SUBTOPIC #4: WEIGHT MANAGEMENT INTERVENTIONS

Total number of studiess 3

Controlled trial: 2 (randomized)
Review: 1

Health-related outcomes addressed: overweight or obesity; lipid profile; fasting glose
Behaviorsaddressed: dietary intake patterns; physical activity
Overview of Recently Published Evidence

Overall, the studies reviewed found weight managerngerventions for children to have
only modest and inconsistent success rates. Thewestudy found that the primary factor
distinguishing successful interventions was indasiof a compulsory physical activity
component. The RCT that compared diet-alone to-piet-exercise found that in the longer
term, only those who continued participation in exercise program were able to maintain
improvements.

Summary of Studies

a. Connelly et al. (2007) conducted a systematieve and found that 11 of 28
eligible controlled trials of weight managementemventions for children were
effective in reducing adiposity in the interventigroup vs. the control group.
The primary factor that distinguished effectivenfraneffective interventions
was the inclusion of a compulsory aerobic physacaivity component.

Methods: Review; 28 controlled trials of weight managemarierventions;
inclusion criteria—at least 30 participants ages A8 years, lasted at least 12
weeks, involved non-clinical child populations, éxdof adiposity outcome
variable, and conducted in US, UK, Europe, or Aal&r intervention intensity
rating score—theoretically or empirically based, piemented by the
researchers, compulsory vs. voluntary physicalvagtcomponent, and multi-
component intervention.

b. Rodearmel et al. (2007) found that both intetteenand control children had
reductions in BMIz-scores. There were no differences between thepgraith
regard to those reductions, but intervention ckiddwere less likely to have
experienced weight gains (33% vs. 4P%0.05). Also, intervention children,
but not control children, increased physical atfivand reported decreased
calorie consumption.

Methods: RCT; families with at least one child age 7 to yigars who was
overweight or at risk for overweight randomly as&id to America on the Move
intervention (100 families; 116 children & 140 pat® or self-monitor only
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control (92 families; 102 children & 122 parentg)tervention participants
asked to maintain physical activity change (inceeby 2000 steps/day) and
dietary change (decrease by 100 kcal/day) for 6tingeriod; BMI (health

examination); physical activity (pedometer); digtassessment (weekly self-
assessment regarding perceived goal attainntetesy.

. Woo et al. (2004) found that both interventioesulted in short term (6 weeks)
improvements in waist-to-hip ratio (.89 to .86 fiiet-only and .88 to .85 for
diet-plus-exercise), and the diet-plus-exercise a¢sulted in improvements in
LDL (2.9 to 2.6 mmol/L, i.e., 113 to 101 mg/dL) afasting glucose (4.8 to 4.4
mmol/L, i.e., 86 to 79 mg/dL). Also, both intervemts resulted in short term
improvements in arterial function, and the improeetnwas greater for the diet-
plus-exercise group (EDD 6.9 to 7.5 for diet-onhd&6.8 to 8.0 for diet-plus-
exercise). In the longer term (1 year), those whase to continue the exercise
program continued to improve, whereas improvemewtseved by the other
children were attenuated. In addition, whereas tmhréMT showed no
improvements at short-term follow-up, by long-tefallow-up improvements
were achieved by children who continued to exercise

Methods: RCT; 82 overweight children (BMI >= 21) ages 9 18 years
randomly assigned to 6-week dietary modificatiotyontervention (diet-only)
or dietary modification plus exercise interventihet-plus-exercise), with 1-
year follow-up program (during which all continuediet changes and
approximately half the exercise group chose to inaet exercise program);
assessments at baseline, 6 weeks, and 1 year; @@&lent body fat, waist-to-
hip ratio, carotid IMT (atherosclerosis), and etial dependent dilation
(EDD; arterial function; health examination); HDLDL, triglycerides, and
glucose (fasting blood test)test and repeated-measures ANOVA.
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Roseman et al.|Examination of Weight Status | 78 |4,049 middle school students in cross sectiongl
2007 and Dietary Behaviors of Middle central Kentucky
School Students in Kentucky
Rzehak & Development of relative weight, 80 |2,183 5-25 y/o (5-13 y/o at cohort X
Heinrich 2006 |overweight and obesity from baseline); 12 yrs of f/lup using (longitudinal)
childhood to young adulthood. A surveys in 1992-93, 1995-96, 1998-
longitudinal analysis of 99 and 2004-05 in 3 areas of
individual change of height ang Germany
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Stallmann- General and visceral adipositylin88 |661 healthy black and white 14-18 cross sectional
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2007 their relation with reported
physical activity and diet
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2007 cardiovascular disease risk American girls ages 9-23 y/o in (longitudinal)
factors: the National Heart, Lu NHLBI Growth and Health Study.
and Blood Institute Growth ang
Health Study
Viikari et al. Risk factors for coronary heart| 100 | 2 ongoing studies in Finland: 1) RCT cohort X X
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adults 39 y/o in Cardiovascular Risk in
Young Finns study, 2) 1,062 7 njo
old - 7 y/o in Special Turku
Coronary Risk Factor Interventior
Project for Children (STRIP)
Woo et al. 2004 Effects of Diet and Exercise ¢riL04 | 82 overwt 9-12 y/o (BMI = 25+3) Controlled
Obesity-Related Vascular Trials (2
Dysfunction in Children interventio
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SECTION 3: FATS

Total number of studies: 17
Cross-sectional: 3
Cohort: 4 (2 longitudinal, 1 retrospective, 1 prospective)
Case-control: 5
Controlled trials: 5 (3 randomized, 1 random crossover,

1 randomized prospective intervention)

Health-related outcomes addressed: serum cholesterol and fatty acids; weight (BMI and
percentage body fat gain); asthma; cancer (breabttesticular); insulin sensitivity; Crohn’s
disease; arterial stiffness; exercise induced dréwrmone.

Behaviorsaddressed: meat, fish, poultry consumption; low fat diet
Overview of Recently Published Evidence

Of the 17 studies on dietary fat, five focusedsaenum cholesterol and fatty acids, three
focused on weight (BMI and percentage body fat )gawo focused on asthma, two focused on
cancer, two focused on insulin sensitivity, andyrarticles focused on each of the following:
Crohn’s disease, arterial stiffness, and exergiseided growth hormone. Mixed results were
reported for the relationship between a low satardat/low cholesterol diet and lowered serum
cholesterol; one 14-year study and one seven-ytedy showed a beneficial effect for boys
only, but another 3-month study showed none. Quaysshowed partial tracking with age for
serum DHA:alpha-linolenic acid but not for othettyaacids. Mixed results were reported on
relationships between dietary fat intake and BMdl gercent body fat gain, with two of three
studies showing a positive association betweeradidat intake and BMI and percent body fat
gain. Mixed results were reported on the relatignfletween asthma and fatty acid intake, such
that omega-3 and omega-6 fatty acids were showawe both detrimental and protective effects
on the risk of asthma. Mixed results were repoftedhe risk of cancer and dietary fat intake,
noting that studies used different methodologies stndied different fat sources. Findings were
mixed on the relationship between fat intake lewatsl insulin sensitivity, yet studies were
conducted for separate study populations (i.e.s®ls. lean, white vs. black ethnicity). Single
studies showed detrimental effects of high fatkatan the risk of Crohn’s disease, arterial
stiffness, and lower increases in exercise indggedth hormone levels.

35



Summary of Studies
Serum cholesterol and fatty acids

a. Crowe et al. (2006) reported that serum fatigsapredict serum cholesterol
concentrations in New Zealand te&nA 1-SD increase in myristic acid (a
saturated fatty acid) in serum cholesterol estehospholipids, and
triacylglycerol corresponded with increases in sercholesterol (0.19, 0.13,
0.10 mmol/L, respectively). A 1-SD increase in gveportion of linoleic acid
(omega-6) corresponded with decreases in serunesteodl (0.07, 0.07, 0.05
mmol/L, respectively).

Methods: Cross-sectional, 2,793 adolescents age 15 yedrolder, 24-hour
dietary recall, blood sample from fasting and psidial states, beta
coefficients in adjusted multiple regression anedys

b. Guerra et al. (2007) observed no tracking olkiezet years for SFA, MUFA or
PUFA in preschoolers. Partial tracking was foundDHA:alpha-linolenic acid
ratio (r=0.33). Dietary PUFA and plasma PUFA wererelated at age 24
months; there were no other dietary/plasma coroglatfor PUFA, SFA, and
MUFA. Plasma phospholipid fatty acid compositionffeded by age; MUFA
was lower at age 5 years than age 2 years (meaemage 11.1 and 13.6
respectively, p<0.05) as was SFA (48.5 and 90<2.05). Plasma PUFA levels
were higher at age 5 years (39.9 and 35®).05).

Methods. Longitudinal cohort, 26 children ages 2 to 5 ye@&-hour dietary
recall and blood sample at 24, 36 and 60 monttes spgcific fatty acid levet
scores, mean level differences between time poisted by ANOVA.

c. Niinikoski et al. (2007) reported that a lowwated fat and low cholesterol
dietary intervention lowered serum total and LDLolgsterol values and
saturated fat intakes more in the intervention grthan in the control group
(P<0.001). Only boys’ serum triglyceride values werewdred by the
intervention P<0.001). There was no difference in HDL cholestdretween
the groups. In the intervention group, boys hadelowerum total and LDL
cholesterol values P<0.001) and higher ratios of HDL:total cholesterol
(P<0.001) than girls throughout the intervention,ustgd for energy and %
energy from saturated fat intake, height, and BMI.

M ethods: Randomized prospective intervention on Finnishsagenonths to 14
years, 540 had individualized counseling to corttiedrt disease risk factors and
522 were controls. Parents were counseled in 1 too8th intervals until
children were 2 years old, then twice/year untily&ars old. Children and
parents received counseling once/year between7agad 14 years. Annual 4-
day food records after 2 years old, before that 8«day food records. Blood
samples at 7 months, 13 months, 2 years, then Bjpn@holesterol oxidase-p-

8 Although Crowe et al. link serum fatty acid andlesterol values, as opposed to relating a digtehavior to
serum cholesterol values, we found the study teelevant and retained it for the literature review.
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aminophenazone method (CHOD-PAP) to measure seruralesterol
enzymatically. Multivariate repeated measures AN@GOV

d. Snetselaar et al. (2004) reported that in two $aturated fat diet intervention
groups, there were no significant differences ouctions in serum total, HDL,
or LDL cholesterol after 3 months. Both interventigroups reduced fat intake
(<30% for total, <10% for saturated). The leanflgeup did consume more
lean beef (median 26 §<0.01) and lean poultry/fish group did consume more
lean poultry and fish (<10 &, value not reported).

Methods: RCT of 86 7th and 8th graders asked to comply waitliet of <20
g/d saturated fat and consume either lean beedasr poultry/fish 5 times/wk
minimum and the comparison meat no more than twice(3 servings were
provided a week of intervention meat to improve eaghce, and participant
kept tallies of eating occasions to monitor comm). One 24-hr dietary recall
at baseline and month 3 visit and two telephonallevithin 2 weeks. Fasting
blood sample for lipids, CHOD-PAP method to meastot@al and HDL
cholesterol, triglycerides measured with enzymaitalysis. Linear mixed
model analysis for repeated measures to compatargieclinical and serum
measures.

e. Viikari et al. (2004) provided high-level summearof two studies, a longitudinal
cohort study and a RCT. For the RCT, interventiamifies received regular
individualized counseling sessions with a nutrigon who recommended
reduced saturated fat and cholesterol intake addcesl saturated/unsaturated
fat ratio for the child. They found that saturatatiand cholesterol intakes were
consistently lower and unsaturated fat intakes wawasistently higher in
intervention children. Intervention boys had lowd»L and triglyceride levels
and higher HDL levels than did control boys, bug group differences for girls
were not significant.

Methods: RCT; 331 intervention group and 335 control grodpmonth-old
babies in the Special Torku Coronary Risk Factderirention for Children
available for follow-up at age 7 years; regulareassents for both groups
included food records covering 3-4 consecutive days blood tests for HDL,
LDL, and triglycerides.

Weight

a. Alexy et al. (2004) reported that mean standdediation scores of BMI
measured from childhood to adolescence were higbesthildren in a cluster
with the lowest percentage of energy intake frotr{ltaw fat cluster=0.26 versus
-0.30 in the constant fat cluster, 0.11 medium @2@6 high fat, P<0.05). BMI
differences between child clusters with differeatgentages of energy from fat
were not found between the first and last subjeatrenations.

Methods: Longitudinal cohort, 228 German boys and girlssagdo 18 years,
10 yearly 3-day weighed dietary records and medsimeght and weight.
Children were clustered by fat intake as a peroémnergy to adjust for age -
constant fat intake cluster had the least withishvildual change, medium fat
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Asthma

a.

intake cluster had more within individual variatitran the constant group, low
fat cluster contained mostly individuals with faitake less than the first
quartile, and high fat cluster had most individuaith fat intake above the third
quartile. Dietary and anthropometric variables atjd for age; group
differences were tested using non-parametric Kiedkallis one-way ANOVA
(continuous variables) and tests (categorical variables).

Sarnblad et al. (2006) found that in diabetid &ealthy girls, high dietary fat

intake adjusted for total energy intake similarhggticted percent body fat gain
in both groups. High physical activity (PA) lev@edicted lean body mass gain
but not body fat gain in both groups. Diabetic gyifeated with 6 daily insulin

dosages had significantly more body fat increasd iyear than girls with 4

doses (3.6 2.1% vs. 0.8 2.6 body fat units).

Methods: Case-control, ages 12 to 19 years, 23 cases andoffols,
structured 7-day food diary, body composition udbigXA at baseline and 1
year follow up, total PA measured by acceleromeisgociations between body
composition changes and energy adjusted fat intakases and controls using
ANCOVA.

Skinner et al. (2004) found mean longitudinataliy fat intake as a percentage
of energy was positively related to BMI at age &rge(R= 0.42, p<0.01), as
was mean longitudinal dietary fat intake in gra$=(0.43, p<0.01).

Methods: Longitudinal cohort of 70 children ages 2 to 8rged5 to 17 sets of
growth and dietary data from ages 2 months to &sydeeginning with the third
year mothers provided 2 nonconsecutive food recardsone 24-hour dietary
recall (averaged) and 11 measures of height andhivei Adiposity rebound
determined visually and by consensus. Group meadsSDs for energy and
macronutrient intakes, and GLM repeated ANOVA toaswege mean changes.
The R-Square SAS procedure was used to test signde of other independent
variables in the full model predicting BMI at agey@ars. Stepwise regression
models included predictive variables, such as BMbge 2 years, adiposity
rebound age, and a selected dietary factor.

Bolte et al. (2006) reported that in the 4thrjigaof fatty acid concentration
compared to the first quartile, linolenic acid (h-levels were positively
associated with asthma (OR = 3.35, 95% CI 1.29)8&&d linoleic acid (n-6)
levels were negatively associated with asthma (@D3#-0.87). Strong positive
association between arachidonic acid (n-6 PUFA) asthma (4.54, 1.77 —
11.62).

Methods: Nested case-control, Germans ages 8 and 11 J&&rgases and 341
controls, total serum IgE measurement, physiciaagmbsed asthma and
bronchial hyper-responsiveness, ORs and 95% Clsnéasure association
between quartiles of fatty acid concentration aespiratory outcomes; fatty
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Cancer

a.

acid concentration first quartile median was refeesin logistic and linear
regression models.

Oddy et al. (2004) reported a positive assamatbetween higher intake
guartiles of n-6:n-3 fatty acid ratios and increhssk of asthma (OR=3.36, 95%
Cl 1.52 — 7.44P=0.003; 2.66, 1.15-6.1B=0.022; 2.37, 0.97 — 5.88=0.059,
2nd, 3rd, and 4th quartiles respectively; 2.89,41-4 5.80 P=0.003 when
comparing the combined top three quartiles to omeekt).

Methods: Nested case-control, Australians ages 6 and By&&6 cases and
169 controls, parent questionnaire on 8-year-okpiratory health and diet
(semi validated adult FFQ), PUFA intake calculatsdg/d using four nutrient

databases, logistical regression models on riskugfent asthma (OR and 95%
Cl) with variables on nutrients, fatty acid intakeartiles, BMI, and other

covariates.

Frazier et al. (2004) reported that higher abmnt vegetable fat intake was
negatively associated with breast cancer (RR=0%8% CI| 0.38-0.86P-
trend=0.005, comparing 5th and 1st quintiles), as Wwigher vitamin E (0.61,
0.42-0.89P-trend=0.003). When vegetable fat and vitamin Eewe the model
together, only vitamin E retained significance.

Methods: Retrospective cohort, 361 of 47,355 original asodmt participants,
131 item FFQ on high school diet (Nurses Healthd$tll), breast cancer
incidence from medical record review, used quistdé nutrient intakex®and t-
tests used for risk factor differences between <ased non-cases, Cox
proportional hazards regression used to estimate aR&R 95% confidence
intervals for incident cases of breast cancer dutive 10-year period following
high school.

. Stang et al. (2006) found increases in RR ofisema for each additional 200 g

of milk fat consumed in adolescence (RR 1.3, 95%4 @b-1.48). Associations
between milk fat consumption at age 17 years astittgar cancer was stronger
among the age group 15 to 34 years than the age @oto 64 years. (And risk
was greater for 200g/monthof adolescent galactossuwmption, RR 2.01, 95%
Cl, 1.41-2.86.) Only a slight association existetm®en meat fat consumption
and seminoma risk (RR 1.12, 95% CI, 1.00-1.25).

Methods: Case-control, ages 15 to 69 years, 269 cases@hdontrols, index
persons completed a FFQ representing the yeardb#ferinterview along with
a subset of questions rating items including mitkducts, apples, oranges,
salad and meats as “more” “less” and “about theeSammen they were age 17
years; used categorical shifts in responses ffiext, highest frequency category)
and Spearman correlation coefficients to assessgelsain consumption. FFQ
mailed to mothers of 168 cases and 313 controlg, RR estimates for
adolescent consumption based on maternal FFQs. it@omadl logistic
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regression used to estimate the relative risk (8¥R@sticular cancer, controlled
for social status and height.

Insulin Sensitivity

a. Sunehang et al. (2005) reported obese adolssoera low fat/high carbo diet
were unable to increase insulin sensitivity andréased insulin secretion,
whereas lean subjects increased insulin sensit@nty did not increase insulin
secretion P=0.05). Neither obese nor lean group glucose éfimoess was
affected by diet. Neither obese nor lean grougage production rates (sum of
gluconeogenesis and glycogenolysis) was affectedigtywhen normalized to
lean body weight, but in obese subjects on a higtlloftv carbo diet,
gluconeogenesis was higher by 32% and glycogersolyas lower P<0.001
for both). Visceral fat was inversely correlatedhmnsulin sensitivity in low
and high carbo groups (r=-0.5P=0.007; r=-0.52,P=0.015, respectively),
independent of percent body fat.

Methods: Random crossover study on 13 healthy obese adwltssages 13 to
17 years, compared to lean adolescents studiediopsty with identical
methods, 7-day diet (% carbo to % fat ratio eitB@’5s5 or 60:25, and all diets
15% protein and equal calories). Meals pre-portipisent home, and non-eaten
portions returned and measured. 3-day metabolatystu 24 hour calorimeter
with same intervention diet, blood samples to mesasosulin sensitivity and
glucose and lipid metabolism, MRI measured visciial One-way ANOVA to
measure obese and lean group differences, regneasalysis for relationship
between insulin sensitivity and visceral fat.

b. Weigensberg et al. (2005) reported that bladkien with fat intakes above the
AMDR had 32% lower insulin sensitivity?€0.05) and 62% higher acute insulin
response to glucoseP<0.001) compared to black children within the faake
AMDR. In white children, fat intakes higher thametAMDR did not affect
insulin sensitivity and acute insulin response tocgse, compared to white
children within the AMDR for fat intake.

Methods: Cross-sectional, 142 children ages 6 to 14 yearsrage intake
using three 24-hour dietary recalls, body compasitmeasured by DXA,
visceral fat measured by computerized tomographg,iasulin sensitivity and
acute insulin response to glucose measured byéabtood samples at baseline
and frequently sampled intravenous glucose toleratests. 2x2 ANOVA
adjusted for total body fat, gender, and TannegestaWithin AMDR for fat =
25-35% of daily calories.

Crohn’s disease
a. Amre et al. (2007) showed consuming more omef@tg acids and higher

ratios of long chain omega-3:arachidonic acid wesoeiated with lower risks of
Crohn’s disease (OR=0.44, 95% CI 0.19-P£0.03; 0.32, 0.14-0.7P=0.02,
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respectively). Fruits, vegetables, fish, and fibad protective effects, and nuts,
dairy, energy, carbohydrates, vitamins, and misesadre also studied.

Methods. Case-control, children and adults less than 20sye& age, 130

clinically diagnosed patients, 202 controls (popiala or orthopedic hospital),

self-administered Youth Adolescent 151-item FFQ past 12 months

(administered to case subjects shortly after diaghocompared the highest to
the lowest levels (tertiles or quartiles) of foodnsumption, multivariate

analysis using conditional logistic regression gsial

Arterial Stiffness

a. Schack-Nielsen et al. (2005) reported artetitthess was positively associated

with % energy from fat (regression coefficient im/e =3.1, 95% CI 0.9- 5.2
aorto-radial segment, and 1.8, 95% CI 0.2-3.2 afertworal segment). Arterial
stiffness in the aorto-femoral segment only wasitpety associated with

breastfeeding duration, and arterial stiffness wmthbaorto segments was
inversely associated with physical activity.

Methods. Cross-sectional, 136 (of 143) Danish 10-year-éddlswed up from
birth, 7-day food record by participants and paseahd parent-completed
guestionnaire, Danish 24-hour recall of physicativag, arterial stiffness
determined by pulse wave velocity, multiple lingagression to determine
arterial stiffness, adjustments for gender, heigleight, percent body fat, blood
pressure, infant characteristics, and dietary facto

Exercise Induced Growth Hormone

a.

Galassetti et al. (2006) found exercise indugravth hormone increased less

after a high fat meal than after a placebo medal §61.6 ng/l, 11.8 +- 2.4 ngll,
respectively).

Methods: RCT, 12 healthy and physically active childrensagé to 15 years,
children given moderate exercise protocol 45 minatiéer ingesting a high-fat
shake or non-caloric placebo, fasting and restilogpch sample and samples

immediately before, immediately after, and 30 a@dn@inutes post exercise,
two way ANOVA.
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SECTION 4: FRUITS AND VEGETABLES

Total number of studies: 14

Cross-sectional: 9
Cohort: 4 (1 prospective, 3 longitudinal)
Case-control: 1

Health-related outcomes addressed: Crohn’s disease; respiratory health/asthma; weigbre
mineral content; blood pressure; dental health

Behaviorsaddressed: fruit consumption; fruit and vegetable consuropti

Overview of Recently Published Evidence

The 14 studies differed greatly in the variablesl autcomes examined. Fruit and/or
vegetable intake tended to be weakly associateld avinoderately favorable effect or had no
effect on risk factors or health outcomes. Foudistsi reported on fruit and/or vegetable intake
and weight; two studies found a positive relatiopdietween higher fruit juice intake and BMI,
and one found an inverse relationship between abtgtonsumption and BMI.

Summary of Studies
Crohn’s disease

a. Amre et al. (2007) compared the highest to theest levels (tertiles or
guartiles) of consumption and found that higher ami® of vegetables and fruits
significantly reduced the risk of Crohn’s disea®®(0.9 for vegetables, 0.49 for
fruits, 0.12 for dietary fiber). Other food compotealso studied.

Methods: Case-control, 130 patients, 202 controls (poputatr orthopedic
hospital), self-administered food frequency questaire (administered to case
subjects shortly after diagnosis), multivariatelgsia using conditional logistic
regression analysis.

Respiratory health

a. Burns et al. (2007) found lowest quintile ofifintake (<0.25 servings/day) was
associated with lower FEMhan was higher intake (adjusted difference — 1.3)
among 12 grade students. Other measures of respiratoryisstaere not
significantly different. Intake of less than 0.2®ngngs of fruit/day was
associated with increased odds of reported chrbroachitic symptoms and
asthma.

Methods. Cross-sectional, 2,112 subjects, semiquantitafo@d frequency
questionnaires, linear mixed models, adjustmentweight, gender, height,
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Weight

height-gender interaction, age, race, ethnicitgraxeight, smoking, household
smokers.

Nja et al. (2005) found that fresh fruit or ved®e intake in infancy decreased
the risk of asthma in children ages 6 to 16 yeas&; appears not to differ for
fruit or vegetable intakes at older ages (resutseported).

M ethods: Cross-sectional, 4,585 children, dietary questinas.

Okoko et al. (2007) found that daily versus onumthly intake of apple juice
from concentrate or of bananas was negatively &gsdcwith “current wheeze”
(OR of .53 and .66, respectively) but not signifiit associated with “ever
wheeze” or “ever asthma” among children ages 5Qoydars. No significant
associations were found for intakes of other fruits

Methods: Cross-sectional, 2,640 children, fruit frequencyesfionnaire
covering the previous year, logistic regressionlymis controlling for 20
confounders.

. Cullen et al. (2004) found that vegetable consion by African American girls

ages 8 to 10 years was associated with lower BMtljritake explained little of
the variation. The study examined several othetady variables.

Methods: Cross-sectional, 114 girls, included dietary goestaires and two
24-hour recalls; the authors raised questions athauteliability of the intake
measures.

. Melgar-Quinonez et al. (2004) reported that thean percentage of energy

contributed by juice was higher for children age® %-years with BM|_85"
percentile than for children with lower BMI (7.B6 (SD) and 6.15.3,
respectively), but the highest tertile for percgetaf energy from juice did not
differ statistically for the two groups.

Methods. Cross-sectional, 204 children, food frequency toesaire
completed by parents; logistic regression, adjgdiom the age of the child.

. Sanigorski et al. (2007) reported that childvath >2 servings of 100% fruit

juice/drinks ‘yesterday’ were more likely to be oweight/obese than children
with no fruit juice/drinks yesterday (>2-3 servingf=1.7, Cl 1.2-2.2, >3-4
servings 1.7, 1.2-2.5, and >4 servings 2.1, 1.5-2Mith regards to usual
intake, children who drank 100% fruit juice/drinkgice or more per day were
more likely to be overweight/obese compared witbséhwho drank these fruit
juice/drinks once or less per week (OR= 1.7, Cl-2.2. There was no
significant association between weight status aswllconsumption of fruit,
vegetables, packaged snacks, fast food, or swektkimks.

Methods: Cross-sectional, 1,944 Australian children fronmddrgarten and
primary schools, parent completed CATI with socrodgraphics and
assessment of child’s usual and recent intakeufsfrfruit juices/drinks (i.e.,
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100% fruit juice or diluted juice), vegetablesckaged snacks, fast foods, and
sweetened drinks, measured height and weight. tiogisgression with child
weight status outcome (healthy and overweight/gbé@sike comparisons,
adjusted for age, gender and socioeconomic (SE8)sst Overall sample had
over-representation of lowest SES quatrtile.

d. te Velde et al. (2007) reported tracking coedfits of 0.33 for fruit intake and
0.27 for vegetable intake for males and femalewden the ages of 12 and 36
years. Fruit intake was not associated with BMMIEnd the sum of skinfold
thickness for women were significantly higher foomen (but not for men) in
the lowest quartiles of vegetable intake.

Methods: Longitudinal cohort, 168 subjects, relatively hayaneous Dutch
population, detailed cross-check dietary histotgrview. Logistic, generalized
estimating equations and time-lag and autoregnesamdels.

Bone mineral content

a. For youth ages 16 to 18 years, Prynee et a6f2fbund significant positive
associations of fruit intake and for combined fraitd vegetable intake with
spine bone mineral content, bone mineral density] aize adjusted bone
mineral content (girls only). Associations rangeahf 1.3% to 8.8% change in
the dependent variable with each 100% change imtlependent variable.

Methods. Cross-sectional, 111 boys, 101 girls, 7-day prospe dietary
records, dual-energy X-ray absorptiometry, backwatdpwise regression
analysis.

b. For girls ages 8 to 13 years consumigservings of fruits and vegetables per
day compared with girls consuming less, Tylavskyakt(2004) found 6%
larger bone area of the whole body and 8.3% lavgae area of the wrist, lower
urinary calcium, and lower serum parathyroid hormo(all statistically

significant).
Methods: Cross-sectional, 56 females, dual-energy X-ragogitiometry, 1-
day food record.

c. Vatanparast et al. (2005) found that intake efjetables and fruit was a
significant independent predictor of total-body banineral content (TBBMC)
for boys but not for girls.

Methods: Longitudinal cohort, 85 boys, 67 girls, 5 weekd&4+hr recalls,
dual-energy X-ray absorptiometry, multilevel regies analysis of TBBMC
aligned on biological maturity.

® Supported by LeBonheur Health Systems and Smitiekslaxo.
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Blood pressure

a. Over an 8-year period, Moore et al. (2005) tbtime slope of systolic blood
pressure per year (mm Hg change/yr) was_2BD{SE) for children ages 3 to 6
years at baseline consuming fewer than 4 servihdsiibs and vegetables per
day compared with 2.1929 (SE) for children consuming 4 or more servings
(“high intake) of fruits and vegetables per daye ombined effect of high fruit
and vegetable/high dairy product intake on bothadigsand diastolic blood
pressure was notably larger.

Methods: Prospective cohort, 95 children, data from Fraimarg Children’s
Study, sets of 3-day diet records collected oveet{four sets in year 1, one or
two sets in each subsequent year), results adjdstechild’s baseline blood
pressure, mean activity counts per hour, dailykiesaof magnesium and sodium
at 3 to 6 years of age, and servings of dairy.

Dental health

a. Dugmore and Rock (2004) reported behaviors autiofs of 12-year-olds
positively associated with tooth erosion prevaleincgé4-year-olds. Factors and
behaviors at 12 years old positively associatedh iR-year-old tooth erosion
was dental decay (OR=1.49, CI 1.15-1.90), drinkinif juice at least 4 times
per day (2.52, 1.69-3.75), and drinking any fizoppgOR=1.59, Cl| 1.18-2.13);
the presence of calculus and eating fruits besaghgdes and citrus reduced the
chances of dental erosioR<0.001 for both).

Methods: Longitudinal cohort and cross-sectional analy&els}9 12-year-olds

followed up at age 14 years, questionnaire comgléte 12-year-olds on oral

health, dietary habits, and history or gastricwefand asthma, questionnaire
completed by 14-year-olds on beverage consumpflionth erosion examined

in 12- and 14-year-olds visually and using CPITN& over tooth surface.

Erosion assessed using 1993 Survey of ChildrenistdDédealth and erosion

index. Aetiological factors were recoded as binaryd used in logistic

regressions adjusted for all variables regardlésgyaificance.

b. Sohn et al. (2006) found that children’s fludake of primarily milk, juice, or
water was not associated with increased carieg;dybonated soft drinks were.
Consumption of fruit juice was not significantlysasiated with dental caries
risk (OR 1.22, 95% CI, 0.94-1.59 for high juice samption).

Methods: Cross-sectional analysis using data from NHANE88t94; dental

examination and single 24-hr diet recall; 5,985 dtbn ages 2 to 10 years.
Cluster analysis was used to classify children loydfconsumption patterns
(milks, juices, carbonated soft drinks, water, eefind tea, and other (including
soups and other homemade beveragg$)tests of associations between

consumption and dental caries. Logistic regressicontrolled for
sociodemographic factors.
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SECTION 5: WHOLE GRAINS

Total number of studiess 2

Cross-sectional: 2

Health-related outcomes addressed: respiratory function and asthma; serum homoaystei
serum B vitamins (B-6, B-12, and folate)

Behaviorsaddressed: whole grain consumption; smoking
Overview of Recently Published Evidence

The two observational studies on whole grain corgion reported beneficial health effects
of whole grains. One study found significantly loveerum homocysteine concentrations, and
higher serum folate concentrations among Americkrescents ages 15 to 20 years with greater
intake of whole grains. The other study reporteghificantly lower asthma, wheeze, and
bronchial hyperresponsiveness among Dutch childges 8 to 13 years with a high intake of
whole grains. Serum folate was also positivelypeaisded with intake of refined grains.

Summary of Studies
Serum homocysteine, serum B vitamins

a. Lutsey et al. (2006) conducted cross-sectioma#h @nalysis to determine the
association between adolescent’s food intake andrskevels of B vitamins to
study the effects of folate fortification of graproducts. Greater intakes of
whole-grains were associated with lower serum hgsteine (a risk factor for
CVD in adults), after adjustment for lifestyle fat, BMI, and other food
groups P-trend=0.002). Significantly lower serum homocyséeconcentrations
were also found for refined grain intake, but takationship was weakened after
adjusting for folate and vitamin B-12 concentrationVhole grains were
significantly related to serum folate and serunamitn B-6 (both P for trend
<0.001) and serum vitamin B-1P<£0.001). Refined grains were significantly
related to serum folat®{trend=0.001) but not vitamins B-6 or B-12.

Methods: Cross-sectional, 2,695 youth ages 15 to 20 yeamslled in Child
and Adolescent Trial for Cardiovascular Health (@H), 149-item
Youth/Adolescent FFQ, 149-item food frequency dqoestaire previously
validated with 2 FFQs and three 24-hr dietary tecaler a year’s period,;
quintiles of food group intake for 10 food groupsn-fasting blood specimen,
multiple regression analyses with adjustments femagraphics, lifestyle
factors, BMI, and serum B vitamins. Statistics aesed on P for trend, no
correlations between diet and serum nutrient leadseported.
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Asthma and respiratory health

a. Tabak et al. (2006) found that intake of whalairgs (and fish) was inversely
associated with current wheezing and asthma. Aefjustdds ratios for whole
grains and bronchial hyperresponsiveness (BHR) @&i@ (95% CI, 0.19-1.10)
and for whole grains and atopic asthma with BHRBQ25% CI, 0.08, 0.99).
Intake of citrus fruits, vegetables, and dairy jpctd were not related to asthma
outcomes.

Methods. Cross-sectional, parents completed a 178-item-geantitative food
frequency questionnaire (validated for Dutch adufts 598 Dutch children
enrolled in the International Study on Allergy aAdthma in Childhood 2.
Whole grains included wholemeal bread and unrefgraihs. Questionnaire on
asthma and related respiratory symptoms and tredtrheng function tests
measured forced expiratory volume and bronchialehgsponsiveness. Skin
prick tests for allergens. Odds ratios and logiségression analysis to test
association between diet and respiratory outcordgssted for demographics,
energy intake, BMI, other risk factors includingetipresence of pets in the
home, parents’ asthma, and passive smoking.
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SECTION 6: DAIRY AND CALCIUM

Total number of studies: 21
Cross-sectional: 8
Cohort: 7 (6 longitudinal, 1 retrospective)
Case-control: 3
Randomized controlled trials. 2
Review: 1

Health-related outcomes addressed: bone health (cortical bone mass accrual and measiir
bone mineral status or fracture risk); weight (BMigasures of adiposity); testicular cancer,
cancer incidence and mortality serum values relédedelected B vitamins; type 1 diabetes;
dental caries.

Behaviorsaddressed: milk and dairy food consumption; beverage consionp
Overview of Recently Published Evidence

Of the 21 studies, seven focused on outcomes delatdoone health, eight focused on
weight-related outcomes, two focused on cancer, reteted to selected serum values, one
focused on hytpertension, one focused on typeldetks, and one focused on dental caries. Most
of the bone health studies showed a small bereebhe or more outcomes from a higher intake
of milk products and/or calcium, but reported fimgs were mixed. Six of seven studies reported
no effect or an inverse relationship between miltake and BMI among children. The two
cancer studies found increased risk with higheakies of milk products. Single studies showed
that milk product intake was associated with a ben@r blood pressure and serum
homocysteine value and reduced risk of type 1 déesb@nd dental caries.

Summary of Studies
Bone health

a. Lanou et al. (2008) conducted Medline search for studies publishecthen
relationship between milk, dairy products, or aahei intake and bone
mineralization or risk of fracture for subjects adgeto 25 years. They report a
positive relationship between dairy product constiompand measures of bone
health in 1 of 4 cross-sectional studies, 0 of Bospective studies, 0 of
1 prospective study, and 2 of 3 RCT. They repgsitive relationship between
calcium intake and measures of bone health in #3afross-sectional studies, 2
of 4 retrospective studies, and 1 of 9 prospediuelies. For the 10 controlled
trials of calcium supplementation, 9 showed a pasitelationship with BMD or
BMC.

19 Two authors from the Physicians Committee for Resfble Medicine.
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Methods: Review, no tabular information presented, strengjt evidence not
presented in a formal manner, the authors exclstiedies that did not control
for body weight, pubertal status, and activity leve

b. Cheng et al. (2005) found that when compliancas wb0%, calcium
supplementation with cheese resulted in a highesepéage change in cortical
thickness of the tibia than did placebo or supplaadecalcium with or without
vitamin D (using both efficacy and intention-todteanalysis). No significant
differences were found for other sites or for bomeeral content (BMC), but
the efficacy analysis showed that calcium supplgatem with cheese resulted
in higher adjusted bone mineral density (BMD) tkahplacebo.

Methods: RCT, girls ages 10 to 12 years, each of the fiveugs had
approximately 40 subjects, 3-day food diaries, DEXahnd peripheral
guantitative computed tomography, Bonferroni’'s eotion for multiple
comparisons.

c. Fiorito et al. (2006) reported that higher aatciintakes at ages 7 and 9 years
were significantly positively associated with totmddy BMC at age 11 years
(r ranged from 0.17 to 0.24). Results were compar&tr total calcium and
calcium from dairy sources.

Methods. Longitudinal cohort, 151 females, three 24-hr ahgtrecalls at ages
5 7, 9, and 11 years, DEXA at ages 9 and 11, ssjusand unadjusted
Spearman correlation coefficients.

d. Fisher et al. (200%) reported that mean BMC (controlled for pubertal
development and height at age 9 years) and mean BiVildge 9 years
(controlled for pubertal development at age 9 Yeaese significantly higher for
the girls who met the adequate intakes than fasehveho did not. No difference
in BMI by calcium intake. After controlling for thestage of pubertal
development at age 9 years, mean calcium intake figes 5 to 9 years was
significantly positively related to BMD at age 9ays 8 = 0.27). Calcium intake
tracked over time as follows: 5 to 7 years, r 220.6to 9 years, r =0.48; 5t0 9
years, r = 0.39.

Methods. Longitudinal cohort, 192 females, three 24-hr ahgtrecalls at ages
5, 7, and 9 years, DEXA at ages 9, multiple logatregressions.

e. Goulding et al. (2004) reported that childrenovdvoided milk and who had
limited intake of calcium-rich food substitutes exignced significantly more
fractures than did birth cohort controls. (One hree study children had
experienced fractures, 82% before age 7 years.)

Methods. Cross-sectional, 50 children ages 3 to 13 yeath \ow dietary
calcium intakes, lowz scores for BMC, and low volumetric BMD; short food

1 Research partially supported by the National D&iowncil.
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frequency questionnaire; dual-energy X-ray scamagtdire occurrence by
interview.

f. Ma and Jones (2004) reported no significanted#hces were found between
cases and controls when testing associations betvetal fractures and cola,
noncola carbonated beverages, and milk drinks. gkdgl partial correlations
showed cola consumption was not associated witle lboineral density or milk
drinks, but both cola and carbonated drinks wese@ated with TV, computer
and video watchingrg0.20, P<0.01 for both drinks). Dairy drinks were
positively correlated with total body bone minedahsity (=0.15,P<0.05) and
total body bone mineral adjusted density((19,P<0.01).

Methods: Case-control, 68 female cases and 138 male cds€asmanians
ages 9 to 16 years with upper limb fractures, 26trols randomly selected
from same school class by gender. Untested FF@plan non-cola carbonated
drinks, and milk, measured height and weight, D)X0Anteasure total body,
lumbar spine, and right femoral neck bone massngusneasures of bone
mineral content, density and apparent density)t lband metacarpal
measurements, PA and sedentary activity assessed mast year using
modified questionnaire validated in the US. Pairéekts to measure case and
control differences, z-scores for bone measuregjapaorrelations between
milk, soft drinks, PA, and bone mineral densitycor®, controlled for age,
weight, gender, and case status. Univariate lagigigression on fracture for
each drink variable, and significant variables ssdeinto multivariate models
adjusted for milk intake, TV watching, and bone mas

g. Novotny et al. (2004b) found that dairy intak@swthe only dietary factor
influencing the bone measurement calcaneal broadb#irasound attenuation
(BUA, partial ¥ was 1.538)), but dairy intake did not have a digant effect on
the measurement of speed of sound. Other signiffeators in the BUA model
were weight, Tanner pubic hair stage, Asian ethpicand activity (MET-
h/week).

Methods: Cross-sectional, 323 girls ages 9 to 14 years)3dikt records, bone
status of the right calcaneus measured using tharLAchilles Ultrasonometer,
multiple regression analysis used to identify fesiafluencing bone mass.

Weight, body fat mass

a. Barba et al. (2005) reported a significant isgeassociation € -2.964) of the
frequency of milk consumption with age- and sexefffie BMI z-scores.
Differences in the association were reported forolhand skim milk
(significant and non-significant, respectively) wheadditional foods were
included in the model.

Methods: Cross-sectional, 884 children ages 3 to 11 yedrgear food
frequency questionnaire, linear regression analysmtrolled for several
variables including physical activity.
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b. Berkey et al. (2005) found that over the 3 ya&ady period, children who drank
more than 3 servings of milk daily had smée{a~0.01 to 0.02, depending on
the comparison) but significant gains in one-yeMI|Bhange compared with
children who consumed less milk. This finding helkn when 1% and skim
milk were consumed. Over the entire 3 years, boffsland girls who consumed
more than 3 servings of milk daily every year gdimeore in BMI (0.26 and
0.21, respectively) than did those who consumeal 2 gervings daily, but these
results were not statistically significant.

Methods: Longitudinal cohort, 23,829 children ages 9 toygdrs at entry, food
frequency questionnaires for intake over past y€ai66 provided food
frequency questionnaires for all 4 years), adjuste#dadolescent growth and
development, race, physical activity, inactivitypda(in some models) total
energy intake.

c. Dixon et al. (2005) examined relationships olfcicen and dairy intake with
measures of obesity in hypercholesterolemic (HQJ aarmocholesterolemic
(non-HC) children. For non-HC children ages 7 toygars, they reported an
inverse relationship between intake of both calcaumd dairy foods and BMI,
sum of skinfolds, and trunk skinfolds both at bemelnd over 1 year. These
associations were not observed in the non-HC @mldiges 4 to 6 years or in the
HC children ages 4 to 10 years.

Methods: Cohort, 342 children (about 20 to 25% of whom wed€& depending
on the measurement date), three 24-hour dietapflsest baseline and at 3, 6,
and 12 months, cross-sectional multivariate limegression analysis, separate
models run for HC and non-HC children; separatedoam effects mixed
regression models for HC and non-HC children tduate association of year-
long calcium intake with the obesity measures. Atipents for age, sex, energy
intake, and percentage of energy from fat.

d. Lappe et al. (2004) provided parents of 9 yddrfemale subjects with special
credit cards to purchase calcium-rich foods, edutadhem on natural and
fortified food sources of calcium, and advised th&ntonsume at least 1,500
mg of calcium daily. Compared with controls, thdjsets did not have greater
increases in body weight, BMI, or fat or lean mgbtean calcium intakes were
1,656 mg for subjects and 961 mg for controls.) Tdsilts held when the data
were grouped by tertile of calcium intake.

Methods. RCT, 50 girls, 3-day diet diaries once every 3 therfor 2 years,
DEXA used to estimate fat and lean mass.

e. Johnson et al. (2007) examined consumption wérages at ages 5 and 7 years
as predictors of fat mass at age 9 years, comgoftor demographic and other
dietary intake variables. Milk consumption at ageand 7 predicted lower fat
mass at age 9, but no effect was found for anyhef remaining beverage
categories, including sugar-sweetened beverages.

Methods: Longitudinal cohort; 1,432 British children from eth Avon
Longitudinal Study of Parents and Children, assksseages 5, 7, and 9 years;
BMI and body fat mass (health examination); clasaiion into normal weight
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or overweight based on IOTF age-and-sex specificl BMcore cut-points;
energy, macronutrient, and food servings (3-daydfatiary); beverages
categorized into sugar-sweetened, low energy, fuitge, milk, and water;
family demographics (questionnaire completed bepir linear regression.

. LaRowe et al. (2007) reported on relationshipsbeverage patterns to diet
quality (Healthy Eating Index (HEI)) and BMI amonfildren ages 2 to 5 years
and 6 to 11 years. For preschool children, mean @Mnot differ by beverage

pattern (mix/light drinker, high-fat milk, waterpd fruit juice). For school-aged
children, BMI was significantly higher in the thréeverage patterns with high
amounts of water, sweetened drinks, or soda (ajusiean BMIs = 19.9, 18.7,
and 18.7, respectively) than in the patterns wigih lamounts of high-fat milk or

light intake of many beverages (adjusted mean BMI1&2 and 17.8,

respectively).

Methods: Cross-sectional, 541 preschool children, 793 seaged children,
single 24-hr diet recall, NHANES data, cluster ge& used to identify
beverage patterns categorized into sugar-sweetesoeld, diet soda, high-fat
milk, reduced-fat milk, coffee or tea, and wateggand-sex adjusted BMk:
means cluster analysis and general linear model. ®Mtionship adjusted for
age, sex, ethnicity, household income, HEI, physacavity, and birth weight.
Tukey-Kramer option used to correct for multiplergmarisons in general linear
models.

. Novotny et al. (2004a) reported that iliac skldf thickness was negatively
associated with total calcium intake and PA, pesiyi associated with height
and Tanner breast stage, and weakly associatedagéhand Pacific Islander
status P=0.001, B = 0.17). Using dairy calcium intake instead oftatalcium
intake explained 16% of the variability in iliacisfold thickness P=0.001,
R?=0.16). One mg of total and dairy calcium was assed with a 0.0025 mm
(P=0.01) and a 0.0026 mmP#£0.02) decrease in iliac skinfold thickness,
respectively. Weight was positively associated wihcific Islander status,
height, Tanner breast stage, and energy and soakeif=0.001, B =0.57).
Nondairy calcium was not associated with weighitiac skinfold thickness.

Methods: Cross-sectional, 323 Hawaiian girls with Asian Gaucasian

ancestry ages 9 to 14 years, parent-assisted 3dadyrecord including 2

weekdays and 1 weekend day, measured weight, hanghskinfold thickness.
Multiple regression analysis predicting weight aitidc skinfold thickness;

predictors were age, ethnicity, height, Tanner &iretage, PA (hrs/wk), energy
intake, soda intake, and calcium (including sup@etnintake, and a calcium
intake-Asian ancestry interaction.

. O’Connor et al. (2006) found that weight statizs unrelated to total beverages,
milk (or percentage of fat in the milk), 100% frjuice, sweetened fruit-flavored
drinks, or soda among US preschoolers. Presclootersumed a mean of 26.9
oz/day of beverages (12.3 oz of milk, 4.7 oz of%0f@uit juice, 4.98 oz of fruit
drinks, and 3.25 oz of soda). Daily energy intakereased as milk, 100% fruit
juice, fruit drinks, and soda increased but wasstatistically related to increase
in BML.
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Methods. Cross-sectional study, NHANES 1999-2002, 1,166sgmoolers
ages 2 to 5 years. Single 24-hr dietary recall. ve=d BMI and BMI percentile
based on CDC growth charts. Beverages were caregoas: 100% fruit juices,
sodas, fruit-flavored drinks with added sugars.kmiland flavored milks as a
separate category), and diet drinks — in categanesported ounces consumed.
x* analysis to relate beverages to BMI. Analysis ofiat@nce to test the
association of beverage serving size to energkendéad BMI.

Cancer

a. Stang et al. (2006) found that higher milk ietait age 17 years was associated
with elevated relative risk of testicular canceR(R 1.37 per additional twenty
200 mL servings of milk per month, CI 1.12-1.68jingarily because of an
increased risk of one type of testicular cancemisema (RR = 1.66). For each
additional 200 g of milk fat consumed in adolesegnthe relative risk of
seminoma increased (RR 1.3, Cl 1.15-1.48) and facheadditional 200
g/monthof galactose the risk of seminoma was greé2e0l, 1.41-2.86).
Adolescent intake of milk, low-fat milk, cream, acteese reported by index
persons were associated with increased risk ofctést cancer, as was their
frequent consumption of eggs, milk, and low-fatkwiéported by their mothers.
Frequent yogurt and orange consumption reportedinohex persons was
associated with decreased risk of testicular cancer

Methods. Case-control, ages 15 to 69 years, 269 cases®hdontrols, index
persons completed a FFQ representing the yeareb#fe interview along with
a subset of questions rating items including mitkdocts, apples, oranges,
salad and meats as “more”, “less”, and “about #mees when they were age 17
years; used categorical shifts in responses @et Imghest frequency category)
and Spearman correlation coefficients to assessgelsain consumption. FFQ
mailed to mothers of 168 cases and 313 controld, RR estimates for
adolescent consumption based on maternal FFQs. it@orad logistic
regression used to estimate the relative risk (&¥R¢sticular cancer, controlled
for social status and height.

b. van der Pols et al. (2007) found that high iatakdairy foods during childhood
was associated with increased odds of colorectadergmultivariate OR = 2.90,
2 sidedP-trend=0.005 compared with low intake). Total meddairy intakes
for the four groups analyzed were 89, 163, 255,4fidg/d.

Methods. Retrospective cohort, 4,374 traced subjects with data, 7-day
weighed household inventory obtained in 1937-18&8nalysis of food records
to include more nutrients and to update finding$odds likely not to have
changed in composition over time, cancer deathsregidtrations occurring up
to July 31, 2005; logistic regression models (sther regression models and
found little difference in conclusions).
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Blood pressure

a. Moore et al. (2006) found over an 8 year petioel slope of systolic blood
pressure per year (mm Hg change/yr) was 2 BH{SE) for children consuming
fewer than two servings of dairy per day comparath \2.13+25 (SE) for
children consuming more than two servings (“higtake”) of dairy foods per
day. The combined effect of high fruit and vegetétibh dairy product intake
on both systolic and diastolic blood pressure waally larger.

Methods: Longitudinal cohort, 95 children ages 3 to 6 geatr baseline, data
from Framingham Children’s Study, sets of 3-dayt dexords collected over
time (four sets in year 1, one or two sets in eaghsequent year), results
adjusted for child’s baseline blood pressure, medivity counts per hour, daily

intakes of magnesium and sodium at 3 to 6 yeaegef and servings of fruits
and vegetables.

Selected serum values

a. Lutsey et al. (2006) found that serum homocygsteoncentrations were lower
with greater intakes of dairy foodB-frend < 0.001). (Greater intakes of whole

grains and of refined grains also were associatgd lewer homocysteine
concentrations.)

Methods: Cross-sectional, 2695 youth ages 15 to 20 yeaddled in Child and
Adolescent Trial for Cardiovascular Health, 149¥itéyouth/Adolescent FFQ,
dairy group included dairy group included milk, eke, yogurt, and ice cream
products, dairy consumption analyzed in quintilésinbake with the lowest
quintile as a reference category, non-fasting bloggkecimen, multiple
regression analyses. Regression model adjustmentiefnographics, lifestyle
factors, BMI, and serum B vitamins attenuation thelationship of
homocysteine with most food groups.

Type 1 diabetes

a. Rosenbauer et al. (2007) investigated the assmtibetween risk of type 1
diabetes and a number of nutritional and envirortaleexposures. They
reported that current cow’s milk consumption @08 ml/d was associated with

a reduced diabetes risk. Adjusted OR based on plaultogistic regression
appear to be non-significant.

Methods: Case-control, 760 cases newly diagnosed with lygebetes before
the age of 5 years, 630 controls (acquaintancesasé families). The only
dietary information obtained for children, by queshaire, was current level of
customary milk intake.
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Dental caries

a. Sohn et al. (2006) found that children’s flunlake of primarily milk, juice, or
water was not associated with increased caries¢drbonated soft drinks were
significantly related to caries. Consumption of knivas not significantly

associated with dental caries risk (OR 0.98, 95%0Ci16-1.27 for high milk
consumption).

Methods. Cross-sectional analysis using data from NHANE88194; dental

examination and single 24-hr diet recall; 5,985ldrkn ages 2 to 10 years.
Cluster analysis was used to classify children loydfconsumption patterns
(milks, juices, carbonated soft drinks, water, eefand tea, and other (including
soups and other homemade beveragg$)tests of associations between

consumption and dental caries. Logistic regressicontrolled for
sociodemographic factors.
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SECTION 7: CARBOHYDRATES
SUBTOPIC #1: ADDED SUGARS AND SUGAR-SWEETENED BEVERAGES

Total number of studies: 29
Cross-sectional: 13
Cohort: 10 (longitudinal)
Case-control: 1
Controlled trial: 2 (randomized)
Review: 2
Meta-analysis: 1

Health-related outcomes addressed: weight and anthropometrics (body mass index (BMI)
BMI percentile, BMI zscore); adiposity; adiposity rebound; insulin s@wigy; glucose
metabolism (insulin sensitivity, insulin respondmeta cell function, insulin level, plasma
glucose, DHEA-S); type 2 diabetes; metabolic syndrporal health (dental caries); serum
lipids; bone fractures

Behaviors addressed: beverage consumption (sugar-sweetened beveragis, 100% fruit
juices, fruit-flavored drinks, diet soda, diet &), breakfast/cereal; dessert consumption; TV
watching; snacking

Overview of Recently Published Evidence

Of the 29 studies, most included one or more biolag health measures, and some also
reported on beverage intakes as behavioral outcoffes evidence includes one qualitative
review and one meta-analysis of studies on thecaggm between sugar-sweetened beverages
or soft drinks and weight status, and one systematiiew on sugar intake and caries and other
oral health outcomes. Seventeen studies reporteemt or weight status (BMI, BM#-score),
six reported on oral health (dental caries), twporged on insulin sensitivity and glucose
metabolism, one reported on serum lipids, and oeported on bone fractures. The
preponderance of evidence from cross-sectional@rgitudinal studies is that sugar-sweetened
beverages and items with added sugar (such as canglyassociated with increased BMI and
increased caries among children and adolescenitglings from two studies of Latino children
at high risk of diabetes (based on being overweiglitaving a family history of diabetes) found
that total sugar intake was associated with a I@agete insulin response and decreased beta cell
function. However, these studies also found tbtl tsugar intake or total carbohydrate intake
was not significantly associated with insulin séwgy or insulin dynamics. In one cross-
sectional study, overweight children were repottetave higher percent of added fructose from
sweetened beverages and sweets than non-overwaigiren.
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Summary of Studies
Weight (BMI, BMI z-score, BMI percentile), adipgsiénd other anthropometric outcomes

a. Malik et al. (2006) reviewed 30 studies on ietak sugar-sweetened beverages
(SSBs) and weight on children and adults publidihech 1966 to 2005. Of the
21 studies that included children or adolescentsf 63 cross-sectional studies
found a positive association between SSBs and wejgim and obesity, three
suggested positive associations but the resulte wet statistically significant,
three found no associations, and one had inconsitelings (and adults). Four
of 6 prospective studies of children found positagsociations between intake
of SSBs and greater overweight or obesity. A 3#pWo-up of more than 11,600
children found a 0.04 increase in BMI per dailywasg of SSB (P<0.01). In one
study, children who increased their soda consumgtimm the previous year by
two or more servings gained weight (0.14 increasé&ays,P=0.01 and 0.10
increase in girlsP=0.046). In one clustered RCT of 644 children caeschool
year there was a 0.7 mean greater consumptiondaf @5% CI, 0.1, 1.3) and a
7,7% higher rate of overweight and obesity in congubjects. In the other
RCT, decreasing SSB significantly reduced body teig adolescents with
BMI >30 (see Ebbeling et al. summary).

M ethods: Qualitative assessment (review) of results fronst2ilies on children

and adolescents (13 were cross-sectional, 6 wespective, and 2 were RCT
interventions) since a meta-analysis was not ptessibe to heterogeneity in
design, ages of participants, length of duratioj autcome measures. Most
studies measured BMI, BMI percentiles, and SSBoalasconsumption, some
also assessed consumption of other beverages (md&, water).

b. Vartanian et al. (2007) conducted a meta-amalysiexamine the effect of soft
drink consumption on nutrition and health. Theyrfduhat the overall effect
size for the association between soft drink condionmand energy intake was
= .16, and the overall effect size for the assamiatbetween soft drink
consumption and body weight was= .08. Soft drink consumption was also
associated with lower nutrient intakes and incréagi@betes risk. In general,
effect sizes were smaller for associations thavlved children and adolescents,
larger for studies with stronger methods, and sndtr studies funded by the
food industry, but the same patterns held.

Methods: Review (meta-analysis); included both published anpublished
research; 88 studies met inclusion criteria—exathiagsociation of soft drink
consumption with 4 primary outcomes (energy intakelk intake, calcium
intake, and body weight) and 2 secondary outcomesrifjon and health);
examined various potential moderators of effece,simcluding population
studied (children and adolescents vs. adults), odetlogy, and food industry
funding.

c. Andersen et al. (2005) found that student ovegltewas inversely associated
with the consumption of sweets (candy and chocplééd, highest intake
quartile had 48% lower odds of being overweight pamad to lowest intake
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quartile, P-trend=0.02). No significant association was fourgtween
overweight and total energy intake.

Methods. Cross-sectional, 664 Norwegian 4th graders and &R5graders,

self-reported weight and height measurements, §j@-pae-coded food diary of
4 consecutive days, parent-assisted questionnairkighest parent education
level and TV/computer time and participant frequemé vigorous PA and

breakfast eating. Logistic regression between ogmf and parent

characteristics, student PA, and student dietahawers and quartiles of food
and nutrient intake.

. Ariza et al. (2004) found that overweight wasdicted by only two of the many
physical activity and eating pattern variables sssd, i.e., overweight children
were more likely to watch TV more than 3 hours/d§48% vs. 22%P=0.03)
and to consume sweetened beverages on a daily (6a@%svs. 39%P=0.03).
When both variables were entered into the modedttay, only consumption of
sweetened beverages on a daily basis remained (R .=

Methods: Cross-sectional; 80 Hispanic kindergarten studentShicago; BMI
(health examination); child’s physical activity amating patterns (interview
with mother); standard CDC classification baseBdi percentile by age and
sex into normal weight (<95th percentile) and owatghit (>= 95th percentile};
test and logistic regression.

. Blum et al. (2005) reported that elementary sthchildren who were
overweight or normal weight at both baseline arltbfeup increased diet soda
consumption over the two years (overweight 2.3 @z/ti3, normal weight 1.1
oz/d 43.9) as did the all children as a whole (1.7 0z/8.3). Weight gainers
increased diet soda consumption but not signiflga(®=0.058), and weight
losers did not significantly change diet soda comstion. All children
decreased milk intake (-3.4 0z/d14.1) and caloric intake (-126.3 kcal/d +
710.8). Predictors of follow-up BMi-score were baseline BMI and diet soda
consumption at year 2 {R 0.83,P<0.001). Inverse correlations were found for
changes in milk and sugar-sweetened beverage cqisunmn all children (oz/d
Pearson r = -0.27, and r = -0.76, P&0.05 for both values).

Methods: Longitudinal cohort, convenience sample of 16&lwidren in the
3rd and 5th grades. 24-hour dietary recall at r@selnd year 2 follow up, and
each recall involved 2 interviews to cover diffdr@arts of the day. Measure
weight and height. 4 groups were classified by BMicore at baseline and
follow-up — normal, overweight, gained weight, ahmst weight — and
differences in BMIlz-score for beverage and caloric intake were testid
repeated measures ANOVA. Regression analysis terrdme predictors of
BMI z-score at follow-up.

. Davis et al. (2007) reported that total sugdake (g/d) was positively correlated
with with BMI, BMI z scores, and total fat mass JKg = 0.20,P=0.034, r =
0.22,P=0.018, and r = 0.2PP=0.025, respectively) after covariate adjustments.
Total sugar intake explained an additional 3.4%%}.and 2.4% of the variance
in BMI, BMI z scores, and total fat mass, respeaddiiv Dietary fiber, total
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carbohydrates, specific types of sugar intake,aghic load, and glycemic index
were not significantly correlated to adiposity adlies, glucose values, or insulin
dynamics regardless of covariate adjustmer@iee(Davis et al. under insulin
sensitivity below

Methods: Cross-sectional, 120 Latino children ages 10 toy#&@rs in the
University of California SOLAR Diabetes Project ooh with BMIs >85th
percentile and a family history of type 2 diabet®4&-hour dietary recalls on 2
weekdays with the first in person and second bynphdleasured weight and
height, fasting blood samples of glucose and instdiues to determine diabetic
status, and non-diabetics given an insulin-modifizsdquently sampled
intravenous-glucose-tolerance test to measureimseinsitivity, acute insulin
response, and disposition index (index of betafaelttion), total body DXA to
measure fat and lean body mass. Hierarchical nheiltipgression analyses
tested dietary predictors on insulin sensitivityjammes, with adjustments for
age, sex, Tanner stage, fat mass, and total lesureti

. DuBois et al. (2007) found that regular consuamptof sugar-sweetened
beverages at all ages was predicted by low parediatation and income, but
not parental age or overweight. In addition, beavgrweight at age 4-5 was
predicted by regular consumption of sugar-sweetd@e@rages at all ages (OR
= 2.1 to 2.4, adjusted for various combinationsdemographic and dietary
intake variables).

Methods: Longitudinal cohort; 1,944 children ages 4 to 5argein the
Longitudinal Study of Child Development in Quebebonparticipated in the
baseline at age 2-3 years and both annual follosy-BMI (health examination);
standard CDC classification based on BMI percertye age and sex into
normal weight (<98 percentile) and overweight (>=95th percentile)ereyy,
macronutrient, and food servings (24-hour food liecparental proxy);
frequency of consumption of sugar-sweetened beesragjassified into regular
consumers and non-consumers (FFQ; parent proxylijyfalemographics and
parental overweight (questionnaire completed byemdr x> and logistic
regression.

. Ebbeling et al. (2006) reported the difference BMI change between
intervention and control groups after a 25-week -caloric beverage
intervention was not significant. However, baselBMI was a significant effect
modifier, and intervention subjects in the uppesdiae-BMI tertile (BMI>25.6
kg/m?) decreased BMI whereas control group subjecteaszd BMI, with a net
difference of —0.75 + 0.34 kg/m{P=0.03). Energy intake from sugar-sweetened
beverages decreased 82% in the intervention giea.Q01), and there was no
change in control group.

Methods. Randomized controlled intervention, 103 adolescages 13 to 18
years consuming at least one sugar-sweetened pevpe day. Intervention
group received 25 weekly home deliveries of nomalbeverages to displace
sugar-sweetened beverages consumed by subjectoasdhold members, and
subjects were told not to buy or drink sugar swesdebeverages. Control
group had usual beverage consumption. Two 24-hietarg recalls at baseline
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and at the intervention end. Study designed teallet BMI effect size of 0.57
kg/ mf. Multiple linear regression predicted BMI, adjostfor age and gender
and baseline BMI x subject group interaction.

i. Forshee et al. (2004) reported that consumptioregular carbonated soft drinks
and fruit drink/ades were not significantly assteiawith BMI in any models.
Consumption of diet carbonated soft drinks wastp@dy associated with BMI
in girls. Girls with average and low BMIs consumesty few diet carbonated
soft drinks. BMI was negatively associated withtjggration in team sports or
exercise programs for both males and femde® (04 and®=0.03, respectively)
and not significantly associated with televisiomwing. BMI was positively
associated with ageP€0.00) for males and females and was negatively
associated with family income for femalé%=0.00).

Methods: Cross-sectional, 2,216 children ages 12 to 16syeampled in the
1988-1994 NHANES, 24-hour recalls, measured heightl weight, and
interview for other characteristics. Bivariate meggions between regular
carbonated soft drinks and BMI, and multivariatgression models between
BMI and variables for beverage consumption, noneb&ye energy sources, PA
and sedentary behavior, and demographics.

J. Johnson et al. (2007) examined beverage categmrgumption at ages 5 and 7
years as predictors of fat mass at age 9 yearsotiorg for demographic and
other dietary intake variables. They found thakmbnsumption at ages 5 and 7
predicted lower fat mass at age 9, but found neceffor any of the remaining
beverage categories. including sugar-sweeteneddgps®e

Methods: Longitudinal cohort; 1,432 British children fromhe Avon
Longitudinal Study of Parents and Children, assksseages 5, 7, and 9 years;
BMI and body fat mass (health examination); clasaiion into normal weight
or overweight based on IOTF age-and-sex specificl BMcore cut-points;
energy, macronutrient, and food servings (3-daydfatiary); beverages
categorized into sugar-sweetened, low energy, fuitge, milk, and water;
family demographics (questionnaire completed bepir linear regression.

k. LaRowe et al. (2007) reported on relationshipsbeverage patterns to diet
quality (Healthy Eating Index (HEI)) and BMI amonfildren ages 2 to 5 years
and 6 to 11 years. For preschool children, mean @Mnot differ by beverage
pattern (mix/light drinker, high-fat milk, waterpd fruit juice). For school-aged
children, BMI was significantly higher in the 3 lerage patterns with high
amounts of water, sweetened drinks, or soda (ajusiean BMIs = 19.9, 18.7,
and 18.7, respectively) than in the patterns wigih lamounts of high-fat milk or
light overall beverage intake (adjusted mean BMB=2 and 17.8, respectively).

Methods: Cross-sectional, 541 preschool children, 793 skehged children,
single 24-hr diet recall, NHANES data, cluster ge& used to identify
beverage patterns categorized into sugar-sweeteoeld, diet soda, high-fat
milk, reduced-fat milk, coffee or tea, and watege-@and-sex adjusted BMik:
means cluster analysis and general linear model. ®Mtionship adjusted for
age, sex, ethnicity, household income, HEI, physacévity, and birth weight.
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Tukey-Kramer option used to correct for multiplergmarisons in general linear
models.

. Novotny et al. (2004a) reported that weight wassitively associated with
Pacific Islander status, height, Tanner breastestagd energy and soda intake
(P=0.001, B =0.57). lliac skinfold thickness was negativelys@sated with
total calcium intake and PA, positively associatgth height and Tanner breast
stage, weakly associated with age and Pacific deglarstatus, and was not
associated with soda intake=0.001, R = 0.17).

Methods. Cross-sectional, 323 Hawaiian girls with Asian Gaucasian

ancestry ages 9 to 14 years, parent-assisted 3dedyrecord including 2

weekdays and 1 weekend day, measured weight, hanghskinfold thickness.
Multiple regression analysis predicting weight aitidc skinfold thickness;

predictors were age, ethnicity, height, Tanner $tretage, PA (hrs/wk), energy
intake, soda intake, and calcium (including sup@ethintake, and a calcium
intake-Asian ancestry interaction.

. O’Connor et al. (2006) found that weight statias unrelated to total beverages,
milk (or percentage of fat in the milk), 100% frjuice, sweetened fruit-flavored
drinks, or soda among US preschoolers. Presclootersumed a mean of 26.9
oz/day of beverages (12.3 oz of milk, 4.7 oz of%0@uit juice, 4.98 oz of fruit
drinks, and 3.25 oz of soda). Soda was consume&®¥y of preschoolers. Daily
energy intake increased as milk, 100% fruit juiesit drinks, and soda
increased but was not statistically related toaase in BMI.

Methods. Cross-sectional study, NHANES 1999-2002, 1,168sgmoolers
ages 2 to 5 years. Single 24-hr dietary recall. 3dez=d BMI and BMI percentile
based on CDC growth charts. Beverages were cagegoas: 100% fruit juices,
sodas, fruit-flavored drinks with added sugars ksiland flavored milks as a
separate category), and diet drinks — in categonesported ounces consumed.
x? analysis to relate beverages to BMI. Analysis ofiaziance to test the
association of beverage serving size to energkenaad BMI.

. Rodearmel et al. (2007) found that both overimeigtervention and control
children had reductions in BM#scores. There were no differences between the
groups with regard to those reductions, but intetie@ children were less likely

to have experienced weight gains (33% vs. 4P%0).05). Also, intervention
children, but not control children, increased pbgbkactivity, reported decreased
calorie consumption, and reported eating fewer isag@etened desserts and
fewer sweetened foods other than dessert, and lesiagable sugar.

Methods: RCT; families with at least one child age 7 to yigars who was
overweight or at risk for overweight randomly as&id to America on the Move
intervention (100 families; 116 children & 140 pat®) or self-monitor only

control (92 families; 102 children & 122 parentg)tervention participants
asked to maintain physical activity change (inceeby 2000 steps/day) and
dietary change (decrease by 100 kcal/day, with exsipton reduction of sugar
intake) for 6-month period; BMI (health examinafiprphysical activity
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(pedometer); dietary assessment (intake of sugaet®ned and noncalorically-
sweetened foods and beverages3st.

. Sanigorski et al. (2007) reported that childvath >3 soft drinks ‘yesterday’
were more likely to be overweight/obese (OR=2.2,1@3 -3.9). There was no
significant association between weight status aswdialsoft drink intake (or
usual consumption of fruit, vegetables, packageaclsn or fast food), but
children who drank 100% fruit juice/drinks twice wrore per day were more
likely to be overweight/obese compared with thoseowdrank these fruit
juice/drinks once or less per week (OR= 1.7, C+2.2).

Methods: Cross-sectional, 1,944 Australian children frormd@rgarten and

primary schools, parent completed CATI with sociodgraphics and

assessment of child’s usual and recent intake wfsfrvegetables, packaged
snacks, fast foods, and sweetened drinks, meakeight and weight. Logistic

regression with child weight status outcome (hgakind overweight/obese)
intake comparisons, adjusted for age, gender aoesmmnomic (SES) status.
Overall sample had over-representation of lowes §éartile.

. Striegel-Moore et al. (2006) found that milk samption decreased and both
regular and diet soda consumption increased owvey, tand that there were some
differences between black and white girls with rdge changes in beverage
consumption patterns over time. Across time, reg@ada was the only

beverage associated with BMI, and all beveragesspmxdiet soda were

associated with increased intake of sugar.

Methods: Longitudinal cohort; 1,210 black girls and 1,16hit® girls, ages 9 to
10 years, with follow-up through 18 to 19 years; drthual assessments; data
from the NHLBI Growth and Health Study clinical est in Berkeley, CA,
Cincinnati, OH, and Rockville, MD; BMI (health assenent); beverage
consumption and carbohydrate intake (3-day foody}lideverages classified
into milk, regular soda, diet soda, fruit juiceyifrdrinks, and coffee/tea; mixed
linear model.

. Tam et al. (2006) found that baseline mediahalaydrate intake from soft
drinks was higher among children who were overweigh follow-up than
among those who were of normal weight at both gaimttime (30 g vs. 20 g),
but there were no parallel group differences webard to fruit juice or milk
consumption.

Methods. Longitudinal cohort; 281 children age 7 years wiaye followed up

at age 13 years; data from the Australian (Sydispean Study; BMI (health
examination); classification into normal weight @rerweight based on IOTF
age-and-sex specific BMk-score cut-points; beverage consumption and
carbohydrate intake at baseline (3-day food diabgverages classified into
fruit juice or fruit drink, sugar-sweetened softintly and milk; one way
ANOVA.

. Warner et al. (2006) found that 15.5% of thddren in this Mexican-American
sample were overweight and another 14.4% wereslatfor overweight, which
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is a considerably higher prevalence than natiomaistics for other ethnic
groups. Child overweight was predicted by dailysuomption of soft drinks (OR
= 3.39) and maternal pre-pregnancy obesity (OR14)5when adjusted for all
the other variables.

Methods. Cross-sectional; 354 Mexican-American children @ggears; data
from the Center for the Health Assessment of Matlard Children of Salinas
(California) Study; BMI (health assessment); staddaDC classification based
on BMI percentile by age and sex into normal wei{gh85th percentile), at risk
for overweight (>= 85th percentile & < 95th perck)t and overweight (>=
95th percentile); family demographics, maternal-gme&gnancy weight status,
child’s physical activity, and child’s consumptiohsoda, fast food, and sweets
(interview with mother); logistic regression.

s. Welsh et al. (2005) found that children who waterisk for overweight at
baseline who consumed 3+ sweet drinks per day<vsdrink/day) were more
likely to become overweight by the follow-up (OR1z8), and children who
were overweight at baseline who consumed 3+ sweekdper day (vs. <1
drink/day) were more likely to still be overweigittthe follow-up (OR = 1.8).

Methods: Longitudinal cohort; 10,904 children ages 2-3 geavho were
enrolled in the Missouri WIC Program, with a 1-ydaltow-up; data from the
Missouri Pediatric Nutrition Surveillance System danthe Missouri
Demonstration Project; BMI (health examinationgrgtard CDC classification
based on BMI percentile by age and sex into nomadght (< 85th percentile),
at risk for overweight (>= 85th percentile & < 95ihrcentile), and overweight
(>= 95th percentile); Harvard Food Frequency Quesidire (maternal proxy;
baseline); analyzed for sweet drinks (fruit or godiégh-fat foods, sweet foods
and total energy intake; logistic regression.

Oral health, dental caries

a. Harris et al. (2004) found that 106 risk factawese significantly related to the
prevalence or incidence of dental caries, includd®ydietary factors and 15
breast/bottle feeding factors. The main dietargtda identified was sugar
consumption (including candy), although low maguaesiintake, high iron
intake, and low milk intake were also found to mn#icantly related in a few
studies. Two dietary studies had opposing conahgsiabout tooth brushing
outweighing the damaging effect of frequent suganscamption. Review
authors concluded that dietary habits and oral dngimay interact, such that
developing dental caries is balanced by plaguercbrigood habits) and a
cariogenic diet (bad habits). They also concluded Streptococcous Mutans is
an important indicator for the risk of dental carie

Methods: Systematic review of 43 cross-sectional studi@sc¢dhort studies, 8
case-control studies, and 7 intervention studiesloldren developing caries in
deciduous teeth by the time they were 6 years $tddies reviewed from
computerized searches and handsearches for arpiuldshed between 1966
and 2002. Developed quality checklist and scorediss for design rigor,
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statistical analysis, and level of selection bitsitistical analysis across studies
was not performed because of the heterogeneitiudies.

. Dugmore and Rock (2004) reported behaviors aulofs of 12-year-olds
positively associated with tooth erosion prevaleicd4-year-olds, including
decay experience (OR=1.55, Cl 1.2-2.02) and dropkirzy pop (50% increase
in odds of tooth erosion for each additional ddizy pop drink P<0.01).
Drinking carbonated drinks at age 14 years wastigeli associated with tooth
erosion at age 14°€0.001, OR 2.21 to 5.13 for any fizzy pop and fizop at
least 4 times a day, respectively). Factors anchwels at 12 years of age
positively associated with tooth erosion at ageve?e dental decay (OR=1.49,
Cl 1.15-1.90), drinking any fizzy pop (OR=1.59, €C18-2.13), and drinking
fruit juice at least 4 times per day (2.52, 1.6953.

Methods: Longitudinal cohort and cross-sectional analydes49 children age
12 years followed up at age 14 years, questionmaingpleted by 12-year-olds
on oral health, dietary habits, and history or wgasteflux and asthma,
questionnaire completed by 14-year-olds on bevereggsumption. Tooth
erosion examined in children at age 12 years anglebds visually and using
CPITN probe over tooth surface. Erosion assess#olgul993 Survey of
Children’s Dental Health and erosion index. Aetgpal factors were recoded
as binary and used in logistic regressions adjustedll variables regardless of

significance.

. Levine et al. (2007) found that caries at agk40l15 years was predicted by
consumption of sugared drinks at bedtime at agés 1 years (OR = 1.92,

P=0.33) and by dairy consumption (OR = .©£0.49), i.e., dairy consumption

had a protective effect.

Methods: Longitudinal cohort; 315 British children ages & 11 years, with
follow-up 4 years later, for whom had complete datmsumption of dairy, and
consumption of sugared foods or drinks, anytime aroedtime, i.e., within the
hour before bed (three non-consecutive 24-houradietecalls and teacher
assisted 3-day food diaries; caries in permanesthtat ages 11 to 15 years
(dental exam at follow-up using BASCD survey methadd DMFT, a measure
of tooth decay); logistic regression.

. Marshall and Broffitt et al. (2005) found thdtildren in the highest quartile of
snack eating events at individual years 1,2,3,4 &l years together had
increased of caries compared to the lowest intalatde (P<0.05). Higher
daily total eating events at 2,3,4 and 1-5 years associated with increased
caries risk. Children 2 years of age in the highgsartiie of 100% juice
exposure at snacks had increased caries PisR.05), and soda-pop or sugared
beverages exposure at meals, snacks, and dailyhtatancreased risk of caries
at multiple ages. Children 2 years of age in thghést quartile of daily total
exposures to all sugared beverages had an inaisksg caries compared to the
first quartile P<0.05). Caries risk for being in the highest qimriof
consumption compared to the lowest for 1-5 yearagd was 3.76 (95% Cl,
1.66, 8.50) for soda-pop, 2.06 (95% CI, 0.95, 4fé6)sugared beverages, 0.90
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(95% CI, 0.44, 1.85) for 100% juices, and 0.54 (9% 0.25, 1.14) for
milk/formula.

Methods: Longitudinal cohort, 634 children ages 1 to 6rgem the lowa
Fluoride Study, parent completed mailed 3-day fdadies at 4 times prior to 1
year of age, 3 times per year through age 3 yeas twice a year thereafter;
median average daily exposures to beverage anddatedjories by meal and
shack events were calculated for 1 to 5 years D&htal examinations from
ages 4 to 6 years, fluoride intake assessed withuestionnaire, logistic
regression models (caries versus none) testingrdiites between the 1st and
4th quartiles of food and beverage exposure.

e. Marshall and Eichenberger-Gilmore et al. (2G0dnd that children with caries
had higher soda-pop intakes at 2, 3, and for ld&syéhan children without
caries P<0.05), but that mothers’education and risk of oveglvewas more
important. Energy intake and 100% fruit juice irdakere unrelated to caries.
Neither soda-pop (or 100% fruit juice consumptiomqs related to BMI
categories at any age.

Methods: Longitudinal cohort of 427 children in the lowauBtide Study with
dental exams and 3-day food and beverage diariepleted by parents. Mailed
questionnaires and food diaries at 6 weeks of 8ge&, 8, and 12 months,
quarterly through 3 years, and biennially througk & years. Measured height
and weight; BMI categorized using CDC definitiom3ntal exam by dentist
plus transillumination with DenLite system. Dietagtimates of energy, soda-
pop, and 100% juice intake were weighted for wegkdaekend consumption.
Spearman correlation coefficients were used toasstbciations between caries
and BMI with age-adjustment for BMI comparisons.e@tise logistic
regression adjusted for parents’ BMI and educagwerls, child’s age and BMI,
and family income.

f. Sohn et al. (2006) found that children with higlarbonated soft drink
consumption had significantly higher risk of dentakies (OR 1.79, 95% ClI,
1.27-2.52). A fluid intake of primarily milk, juiceor water was not associated
with increased caries.

Methods: Cross-sectional analysis using data from NHANE88194; dental
examination and single 24-hr diet recall; 5,985dtbn ages 2 to 10 years.
Cluster analysis was used to classify children loydfconsumption patterns
(milks, juices, carbonated soft drinks, water, eefind tea, and other (including
soups and other homemade beveragg$)tests of associations between
consumption and dental caries. Logistic regressicontrolled for
sociodemographic factors.

Insulin Sensitivity
a. Dauvis et al. (2005) reported in overweight Latahildren that dietary sugar was

associated with lower acute insulin response (ssjpa coefficient= -0.296,
P=0.045, explaining 5.9% variance) and decreaseda batll function
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(disposition index regression coefficient= -0.4250.043, explained 12% of
variance). When sugar-sweetened beverages weree@nit®o regression in
place of nonsugar and sugar carbohydrate intalees, @ccounted for less than
5% of the variance and approached significance wdredicting acute insulin

response R=0.07) and disposition indexP£0.08). Other macronutrient and
micronutrient intake was not associated with angulim dynamic variable.

Higher total sugar intake and insulin sensitivityer&y not significantly

associated.

Methods: Cross-sectional, 63 Latino children ages 9 to Eary in the
University of California SOLAR Diabetes Project ooty with BMIs > 85th
percentile and a family history of type 2 diabetslay diet record (including 2
weekdays), measured weight and height, fastingdokamples of glucose and
insulin values to determine diabetic status, ang-aiabetics given an insulin-
modified frequently sampled intravenous-glucosertmice test to measure
insulin sensitivity, acute insulin response, anspdsition index (index of beta
cell function). Hierarchical multiple regressionafyses tested dietary predictors
on insulin sensitivity outcomes, with adjustmerdsdge, sex, Tanner stage, fat
mass, and total lean tissue.

b. Davis et al. (2007) reported that total sugéakea (g/d) was inversely correlated
with insulin sensitivity (§ and disposition index (r = -0.28%=0.01, r = -0.244,
P=0.039, respectively) after covariate adjustmenitstal sugar intake explained
an additional 5.6% and 4.8% of variance jra&d disposition index respectively
(P<0.05 for both), after controlling for covariate®ietary fiber, total
carbohydrates, specific types of sugar intake,aghyic load, and glycemic index
were not significantly correlated to adiposity anies, glucose values, or insulin
dynamics regardless of covariate adjustments.

Methods: Cross-sectional, 120 Latino children ages 10 toy#&@rs in the
University of California SOLAR Diabetes Project ooh with BMIs >85th
percentile and a family history of type 2 diabet&gl-hour dietary recalls on 2
weekdays with the first in person and second bynph®leasured weight and
height, fasting blood samples of glucose and instdiues to determine diabetic
status, and non-diabetics given an insulin-modifisdquently sampled
intravenous-glucose-tolerance test to measureimsehsitivity, acute insulin
response, and disposition index (index of betafaelttion), total body DXA to
measure fat and lean body mass. Hierarchical phelltiegression analyses
tested dietary predictors on insulin sensitivitommnes, with adjustments for
age, sex, Tanner stage, fat mass, and total lesuneti

Bone fractures

a. Ma and Jones (2004) reported a positive assmtibetween cola consumption
(but not total carbonated beverage consumption)varst and forearm fracture
(OR 1.39/unit, 95% CI, 1.10-1.91). The associatppears to be mediated by
television watching and bone mineral density, boitlvy decreased milk intake
(OR 1.31/unit, 95% CI, 0.94, 1.83 after controlliiog bone mineral density, and
TV, computer, and video watching). No significantfetences were found
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between cases and controls when testing asso@digtmween total fractures and
cola, noncola carbonated beverages, and milk drinkdjusted partial
correlations showed cola consumption was not agsstiwith bone mineral
density or milk drinks, but both cola and carbodalenks were associated with
TV, computer and video watching=0.20,P<0.01 for both drinks).

Methods: Case-control, 68 female cases and 138 male cds€asmanians
ages 9 to 16 years with upper limb fractures, 2@6trols randomly selected
from same school class by gender. Untested FFEblar) non-cola carbonated
drinks, and milk, measured height and weight, DX0Anteasure total body,
lumbar spine, and right femoral neck bone massngusneasures of bone
mineral content, density and apparent density)t lbdnd metacarpal
measurements, PA and sedentary activity assessed mast year using
modified questionnaire validated in the US. Patréekts to measure case and
control differences, z-scores for bone measuredjapaorrelations between
milk, soft drinks, PA, and bone mineral densitycoig, controlled for age,
weight, gender, and case status. Univariate lagrgigression on fracture for
each drink variable, and significant variables sedeinto multivariate models
adjusted for milk intake, TV watching, and bone mas

Serum lipids

a. Aeberli et al. (2007) found that overweight dhein had lower HDL, higher
triglycerides, and smaller LDL particle size, arhtt LDL particle size was
associated with BMI (r = -.31) and waist-to-hipioafr = -.44). Overweight
children also had greater intake of protein andelowtake of fiber, and
although there were no differences with regard adbchydrate, glucose, or
fructose intake, overweight children had a lowercpet of fructose consumed
from fruits and vegetables and a higher percenmnfsweets and sweetened
drinks. And, after controlling for adiposity, LDLagticle size was not predicted
by physical activity, and the only dietary predicteas total fructose intake.

Methods: Cross-sectional; 74 Swiss children ages 6 to bsyd3MI, waist-to-

hip ration, body fat percent via SF measures, alwbdb pressure (health
examination); dietary intake (two 24-hour food tecand 1-day food diary);
analysis of dietary intake assessments to extrdgke of macronutrients, with
more specific breakdown of carbohydrates; physaxivity (reported time

spent in organized sports, watching TV, and playioghputer games); HDL,
LDL, triglycerides, and LDL particle size (fastifgood test); standard CDC
classification based on BMI percentile by age aexiiato underweight (< 5th
percentile), normal weight (>= 5th & < 85th pergki overweight (>= 85th &

< 95th percentile), and obese (>= 95th percentdeagway ANOVA, Pearson
correlation, and linear regression.

Beverage Intake Tracking

a. Kvaavik et al. (2005) found the tracking of sugaeetened carbonated soft
drink intake from adolescence to early adulthoo8 y2ars) and from early
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adulthood to later adulthood (33 years) was moddmhigh, while the tracking
from adolescence to later adulthood was low. Teguency of sugar-sweetened
carbonated soft drink intake was lower among 25-péds who reported a
lower soft drink intake at age 15 years comparethtse who reported a high
intake at age 15 years. Among women, the meardsok intake at 25 years of
age was 2.5 times per week for those reportingipuevday intake at age 15
years compared to 1.6 times per week for thosertiagahat they did not drink
soft drinks in the previous day at age 15 yeR=0(029). For men, 15-year-old
seldom drinkers had an average of 2.8 drinks inptt week at age 25 years
compared to a mean intake of 4.2 times per weealgat25 years for those who
reported previous day intake at age 15 ye+9(004).

Methods: Longitudinal cohort on 422 Norwegians from adoéesm®e to early

and later adulthood. At age 15 years (baselineight and weight measured
and two questions on frequency of carbonated sofk dntake with 3 response
categories. At age 25 years, one question on freyuef sugar sweetened
carbonated soft drinks with 5 response categoA¢sage 33 years, a semi-
guantitative FFQ on whole diet, including sugar-steeed carbonated soft
drink intake, with 10 frequency response categoresl self-reported height
and weight. Unpaired t-test and Pearson’s bivacateelation coefficient used
in tracking analysis.
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SECTION 7: CARBOHYDRATES
SUBTOPIC #2: TOTAL CARBOHYDRATES

Total number of studiess 3

Cross-sectional: 1
Cohort: 1 longitudinal
Controlled trials: 1 randomized cr ossover

Health-related outcomes addressed: BMI, adiposity, insulin sensitivity, serum lipidsiDL,
LDL, triglycerides)

Behaviorsaddressed: high fat/low carbohydrate diet
Overview of Recently Published Evidence

In three studies, researchers reported on theciaiem between total carbohydrate intake
and health outcomes among children and adolescdhtanong very small sample sizes. Total
carbohydrate intake was a negative predictor of BM4 longitudinal study of young children
and was negatively related to HDL level in a cresstional sample. Obese adolescents on a
low-carbohydrate/high-fat diet showed increased cgheogenesis, which may lead to
hyperglycemia observed in type 2 diabetes.

Summary of Studies
Weight (BMI), adiposity

a. Skinner et al. (2004) reported that BMI at agge8rs was negatively predicted
by age of adiposity rebound (AR, the age at whith Bicreased following the
lowest BMI) and positively predicted by BMI at 2ars. In separate regression
models, mean protein and fat intakes from 2 to &gevere positive predictors
of BMI, and mean carbohydrate intake over thisqukias a negative predictor
of BMI.

Methods: Longitudinal cohort, 70 children, 15 to 17 setgodwth and dietary
data from ages 2 months to 8 years; beginning with third year mothers
provided two nonconsecutive food records and oeé réicall (averaged). AR
determined visually and by consensus. ForwardBefestepwise regression.

Insulin sensitivity and glucose metabolism

a. Sunehang et al. (2005) reported obese adolssoerat low fat/high carbohydrate
diet were unable to increase insulin sensitivitg amcreased insulin secretion,
whereas lean subjects increased insulin sensitanty did not increase insulin
secretion P=0.05). Neither obese nor lean group glucose e¥feness was
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affected by diet. Neither obese nor lean grougage production rates (sum of
gluconeogenesis and glycogenolysis) was affectediéywhen normalized to
lean body weight, but in obese subjects on a haHhofv carbohydrate diet,
gluconeogenesis was higher by 32% and glycogersolyas lower P<0.001 for
both). Visceral fat was inversely correlated witisulin sensitivity in low and
high carbohydrate groups (R=-0.%#0.007, R=-0.52P=0.015, respectively),
independent of percent body fat.

Methods: Random crossover study on 13 healthy obese aduitssages 13 to
17 years, compared to lean adolescents studiediopsty with identical
methods, 7-day diet (% carbohydrate to % fat raitieer 30:55 or 60:25, and all
diets 15% protein and equal calories). Meals pmgreed, sent home, and non-
eaten portions returned and measured. 3-day metabtidy in 24-hour
calorimeter with same intervention diet, blood sk®pto measure insulin
sensitivity and glucose and lipid metabolism, MR¢asured visceral fat. One-
way ANOVA to measure obese and lean group diffegencegression analysis
for relationship between insulin sensitivity andogral fat.

Serum lipids

a. Slyper et al. (2005) found that HDL cholestewds negatively related to
glycemic load ( = —0.46, p<0.01) and glycemic index, total sugdcdal
carbohydrates, and fructose (-0.366, -0.382, -0.402407, respectively, all
P<0.05). There were negative correlations betweeyceghic load and
percentage protein%£ -0.614,P=0.001) and percentage fat(-0.376,P=0.03),
and positive correlations between dietary fiat0(524, P=0.002) and dietary
protein ¢= 0.565,P=0.001). Glycemic load accounted for 21% of theatan
in HDL cholesterol in regression. Other correlaidetween dietary factors and
blood lipids were not significant.

Methods. Cross-sectional, 32 participants ages 11 to 2&syédood draw after
12-hour fast to determine serum lipids, 3-day fatidry (2 weekdays, 1
weekend day), white bread was used as standardlyfoemic load, stepwise

multiple regression analysis. Data are not shovyparsgely for younger children
and adolescents (small sample sizes).
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CARBOHYDRATES
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O'Connor et al.
2006
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SECTION 8: SODIUM AND POTASSIUM
SUBTOPIC #1: SODIUM

Total number of studies: 3
Cross-sectional: 1
Controlled trial: 1
Meta-analysis: 1

Health-related outcomes addressed: blood pressure; pulse pressure; sodium retention

Behaviorsaddressed: salt intake
Overview of Recently Published Evidence

One meta-analysis study of 13 controlled trials (d&2domized) from the 1980s and one
cross-sectional study from 1997 demonstrated tluatest decreases in salt intake reduced blood
pressure and pulse pressure in children and adoiessdOne randomized study showed greater
sodium retention in black adolescent females thiamevwadolescent females.

Summary of Studies

a. He et al. (2006) conducted a literature seafctelevant articles on sodium
interventions among children (published between6186d 2006) and meta-
analysis of 13 controlled trials to examine theatiehship between modest
decreases in salt intake (duration of at least weeks) and blood pressure
reductions in infants and children. Study pericatsged from two weeks to three
years. In children and adolescents, lowered sathkéen was significantly
associated with reduced BP (systolic -1.17 mm Hg§4LTI: -1.78 to -0.56 mm
HQ); diastolic: -1.29 mm Hg (95% CI: -1.94 to -0.6sm Hg). Salt intake
reduced by 42% (interquartile range [IQR]: 7% t&@8Salt intake was reduced
by 42% (interquartile range [IQR]: 7% to 58%) inldhen and adolescents.

Methods: Meta-analysis of 10 controlled trials (includingeonon-randomized)

on 966 children ages 8 to 16 years and 3 contrtdiald on 551 infants. Nine of

13 studies occurred in the 1980s and one in 2004ecT trials assessed the
amount of dietary intake of salt using 24-hour annsodium, and two of these
three reported children’s usual salt intake. Metabgsis used urinary sodium

results if available. Fixed-effect models.

b. He et al. (2008) analyzed data from a natiotadysof British children ages 4 to
18 years and found that a one gram/day increasalinntake was significantly
related to 0.4 mm Hg increase in systolic BP atdrdm Hg increase in pulse
pressure, after adjusting for age, sex, BMI ancaggmum intake. Mean salt

intake increased from 4.0+ g/day at age 4 years to 608% g/day at age 18
years.
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Methods: Sample of 1,658 children ages 4 to 18 years irat38eitain’s 1997
National Diet and Nutrition Survey. Salt intake,asered by 7-day diet records,
excluded salt added in cooking and at the tableed BP measurements, BMI,
systolic BP and pulse pressure. Multiple linearesgion analysis controlling
for potential confounders (age, sex, BMI and patassintake). ANOVA
comparisons of tertiles of salt intake, sex-stadidadz-scores of BP by tertile
of salt intake.

. Palacios et al. (2004) reported differencesni@an urinary sodium excretion
based on race and sodium treatment. Mean urinadyurso excretion was
significantly lower in blacks than whites in theghisodium intake group (2.5
vs. 3.3 g/d in blacks and whites, respectivePx0.001) indicating greater
sodium retention in black adolescent females th&itewadolescent females.
Mean urinary sodium excretion was similar betwekths and whites for the
low-sodium intake group. Fecal sodium excretioffiedences between groups
were similar to urinary sodium excretion. Totaldpcsweat sodium excretion
did not differ by race but was significantly highfer the high-sodium groups
within each race. The difference in cumulative sadiretention between the
high- and low-sodium diet was greater in black fla®g9.96_+1.86g) than
white females (1.84 #.199g)P<0.05). Blood pressure and weight decreased
from baseline to the end of the study.

Methods: Randomized crossover study, 15 black and 8 wjite ages 11 to
15 years. Participants were in a 3- week studgisesstarting with a 1- week
equilibration period and then either a low (131@3tmg/d) or high (3945 47
mg/d) sodium (N9 diet with fixed amounts of other nutrients. Af@weeks of
self-selected diets, participants were placed iotlar 3 week session. Usual
sodium intake was estimated at baseline using &thrg records and 24-h
urine collections. Measured weight, height, andblpressure, 2 blood samples
at the end of each 3-week period, urine, fecal, i@l body sweat samples,
Tanner score. Mixed model ANOVA to assess effettseatment, with race,
session, sodium treatment, subject order, and nsgpio the model. Weight and
blood pressure changes tested using repeated rasasNOVA.
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SECTION 8: SODIUM AND POTASSIUM
SUBTOPIC #2: POTASSIUM

Total number of studies: 0

Overview of Recently Publisned Evidence

No new evidence meeting the inclusion criteria weasd for potassium.
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SODIUM AND POTASSIUM
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3 |Palacios 2004 | Sodium retention in black and 75 |22 black and 14 white girls ages }1- Random-
white female adolescents in 15 years old ized
response to salt intake crossover
design




SECTION 9: TRACKING
SUBTOPIC #1: MISCELLANEOUS HEALTH RELATED OUTCOMES

Total number of studies: 20
Cohort: 16 (11 longitudinal, 3 prospective, 2 retr ospective)
Controlled trial: 1
Meta-analysis: 1
Review: 2

Health-related outcomes addressed: blood pressure bone health; bone mineral content
(BMC); bone remodeling; breast cancer; colorectahcer; coronary heart disease (CHD);
carotid artery intima-media thickness (IMT); metadeyndrome; tooth erosion; dental caries;
asthma; serum cholesterol and fatty acids

Behaviors addressed: calcium consumption; dairy consumption; fruit andegetable
consumption; beverage consumption; vegetable fagwaption

Overview of Recently Published Evidence

Many of the studies focused on the impact of aadyepattern in childhood on a risk factor
in childhood. Studies found that lower consumptidrdairy products and fruits and vegetables
was associated with larger increases in blood pregser year in children. A diet that was low in
saturated fat and cholesterol was associated witverl total and LDL cholesterol values.
Drinking high amounts of fruit juice and drinkingpda were associated with tooth erosion,
although eating fruits other than apples and cikousered the risk. Sugar consumption and low
dairy consumption were associated with dental sade well. There were many positive
associations with diet and bone health includingrgy; protein, calcium, magnesium, and zinc
intake; and dairy product consumption. Some stuftiessed on the association between a diet
in childhood and health issues in adulthood. A thigh in vegetable fat and vitamin E was
negatively associated with breast cancer, but Bemigonsumption of dairy foods in childhood
was associated with increased odds of colorectatera A higher BMI in childhood was
associated with an increased risk of a CHD evedtveas one of the risk factors associated with
increased carotid IMT. High body weight in middlgeildhood was associated with asthma.
Waist circumference predicted metabolic syndromeadnlescence. Adult metabolic syndrome
was predicted by pediatric metabolic syndrome.

Summary of Studies
Blood pressure
a. Moore et al. (2006) found over an 8 year petioel slope of systolic blood
pressure per year (mm Hg change/yr) was 2 BH{SE) for children consuming

fewer than two servings of dairy per day comparath \2.13+25 (SE) for
children consuming more than two servings (“higtake”) of dairy foods per
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day. The combined effect of high fruit and vegetétibh dairy product intake
on both systolic and diastolic blood pressure waally larger.

Methods: Longitudinal cohort, 95 children ages 3 to 6 geatr baseline, data
from Framingham Children’s Study, sets of 3-dayt dexords collected over
time (four sets in year 1, one or two sets in eaghsequent year), results
adjusted for child’s baseline blood pressure, medivity counts per hour, daily
intakes of magnesium and sodium at 3 to 6 yeaegef and servings of fruits
and vegetables.

b. Over an 8-year period, Moore et al. (2005) fodimel slope of systolic blood
pressure per year (mm Hg change/yr) was_2BD{SE) for children ages 3 to 6
years at baseline consuming fewer than 4 servihdsiibs and vegetables per
day compared with 2.1929 (SE) for children consuming 4 or more servings
(“high intake) of fruits and vegetables per daye ombined effect of high fruit
and vegetable/high dairy product intake on bothadigsand diastolic blood
pressure was notably larger.

Methods: Prospective cohort, 95 children, data from Framarg Children’s
Study, sets of 3-day diet records collected oveet{four sets in year 1, one or
two sets in each subsequent year), results adjdstechild’s baseline blood
pressure, mean activity counts per hour, dailykiesaof magnesium and sodium
at 3 to 6 years of age, and servings of dairy.

Bone health, bone mineral content, bone remodeling

a. Alexy et al. (2005) examined long-term dietargtgin intake as related to bone
modeling and remodeling at the proximal radiuseA#idjustments, the protein
intake was significantly positively associated wipleriosteal circumference,
cortical area, BMC, and polar strength strain; potential renal acid load was
significantly negatively associated with corticat@ and BMC. Rranged from
.03 for potential renal acid load to .10 for pratas a percentage of energy.

Methods: Cohort, 229 subjects, 3-day dietary records ctdbbgearly over 4
years, XCT-2000 device.

b. Bounds et al. (2005) reported statistically significant correlations efergy,
calcium, phosphorus, protein, magnesium, and zitit BMC (r = .32 to .41) in
children ages 6 and 8 years. Multiple regressiadets predicting children’s
total BMC at age 8 years showed significant effeftsndividual nutrients (i.e.,
protein, phosphorus, magnesium, vitamin K, zinergy, and iron) when they
were substituted for one another in the modef. $Rown were .05 and .08.
Relationships were weaker for BMD. All relationshibetween nutrient intakes
and BMC or BMD were positive; protein had the sgest relationship. BMC
and BMD tracked from age 6 to 8 years; strengttelaitionship not shown.

12 One author is an employee of Gerber Products Coynpa
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Methods: Longitudinal cohort, 52 subjects, 9 in-home imtexws that included

one 24-hour recall and two diet records collecteer @ years, dual energy X-
ray absorptiometry (DEXA). Colinearity of nutrientaddressed through
substitution in regression equations.

c. Fiorito et al. (2006) reported that higher aahciintakes at ages 7 and 9 years
were significantly positively associated with totaddy BMC at age 11 years
(r ranged from 0.17 to 0.24). Results were compar&tr total calcium and
calcium from dairy sources.

Methods. Longitudinal cohort, 151 females, three 24-hr ahgtrecalls at ages
5 7, 9, and 11 years, DEXA at ages 9 and 11, ssjusand unadjusted
Spearman correlation coefficients.

d. Fisher et al. (200%) reported that mean BMC (controlled for pubertal
development and height at age 9 years) and mean BiVildge 9 years
(controlled for pubertal development at age 9 yeaese significantly higher for
the girls who met the adequate intakes than fasehveho did not. No difference
in BMI by calcium intake. After controlling for thestage of pubertal
development at age 9 years, mean calcium intake figes 5 to 9 years was
significantly positively related to BMD at age 9ays 8 = 0.27). Calcium
intake tracked over time as follows: 5 to 7 years,.52; 7 to 9 years, r = .48; 5
to 9 years, r = .39.

Methods: Longitudinal cohort, 192 females, three 24-howstaty recalls at
ages 5, 7, and 9 years, DEXA at ages 9, multiglestizal regressions.

e. Lanou et al. (2005) conducted Medline search for studies publishedhen
relationship between milk, dairy products, or aahei intake and bone
mineralization or risk of fracture for subjects ageto 25 years. The authors
excluded studies that did not control for body wmgigpubertal status, and
activity level. They report a positive relationshigetween dairy product
consumption and measures of bone health in 1 obdgbesectional studies, 0 of 3
retrospective studies, 0 of 1 prospective studyg, 2arof 3 RCT. They report a
positive relationship between calcium intake andsoees of bone health in 4 of
13 cross-sectional studies, 2 of 4 retrospectivdiss, and 1 of 9 prospective
studies. For the 10 controlled trials of calciunpglementation, 9 showed a
positive relationship with BMD or BMC.

Methods: Review, no tabular information presented, strierajtevidence not
presented in formal manner.

f. Vatanparast et al. (2005) found that intake efetables and fruit was a
significant independent predictor of total-body banineral content (TBBMC)
for boys but not for girls.

13 Research partially supported by the National D&owncil.

14 Two authors from the Physicians Committee for Resfble Medicine.
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Cancer

Methods: Longitudinal cohort, 85 boys, 67 girls, 5 weekd24+hr recalls,
dual-energy X-ray absorptiometry, multilevel regiea analysis of TBBMC
aligned on biological maturity.

Frazier et al. (2004) reported that higher asb@nt vegetable fat intake was
negatively associated with breast cancer (RR=0%B% CI| 0.38-0.86P-
trend=0.005, comparing 5th and 1st quintiles), as wigher vitamin E (0.61,
0.42-0.89P-trend=0.003). When vegetable fat and vitamin Eewe the model
together, only vitamin E retained significance.

Methods: Retrospective cohort, 361 of 47,355 original adoémt participants,
131 item FFQ on high school diet (Nurses Healthd$till), breast cancer
incidence from medical record review, used quistdé nutrient intakex®and t-
tests used for risk factor differences between <ased non-cases, Cox
proportional hazards regression used to estimate aR&R 95% confidence
intervals for incident cases of breast cancer dutive 10-year period following
high school.

. van der Pols et al. (2007) found that high iatakdairy foods during childhood

was associated with increased odds of colorectadezgmultivariate OR = 2.90,
2 sidedP-trend=0.005 compared with low intake). Total meddairy intakes
for the four groups analyzed were 89, 163, 255,4f1dg/d.

Methods: Retrospective cohort, 4,374 traced subjects witlh data, 7-day
weighed household inventory obtained in 1937-18&8nalysis of food records
to include more nutrients and to update finding$oibds likely not to have
changed in composition over time, cancer deathsr@gidtrations occurring up
to July 31, 2005; logistic regression models (stther regression models and
found little difference in conclusions).

Cardiovascular health

a. Baker et al. (2007) found that childhood BMI vessociated with an increased

risk of having a fatal or non-fatal CHD event inuidlood. Risk increased with
BMI and age, adjustment for birth weight strenggtenthe effects, and
associations were somewhat stronger for boys tbagifls. Specifically, for a
13 year-old boy, RR per SD increase in BMI was Xdk7a non-fatal event and
1.24 for a fatal event. For a 13 year-old girl, B& SD increase in BMI was
1.11 for a non-fatal event and 1.23 for a fatainéve

Methods. Longitudinal cohort; 276,835 Danish schoolchildrages 7 to 13
years; BMI in childhood (health examination); fatelnon-fatal CHD event in
adulthood (25+ years; vital statistics registrygxC@egression.

. Viikari et al. (2004) provided high-level sumnes of two studies, a

longitudinal cohort study and a RCT. For the loadibal cohort study, they
summarized findings from the 21-year follow-up, erhishowed that carotid
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IMT in adulthood was associated with childhood t#usg of risk factors (BMI
above the 80th percentile, LDL cholesterol, bloagspure, and smoking),
especially in the cohort of adolescents ages 1P8tgears. Elevated childhood
LDL cholesterol, blood pressure, BMI, and smokirrgdicted carotid IMT in
adulthood as single risk factors as well. Thesectff were independent of
contemporaneous risk factors.

Methods: Longitudinal cohort; 3,596 children ages 3 to 18ang in the
Cardiovascular Risk in Young Finns Study, with Z28llowed up through 24-
39 years; baseline and 5 follow-up assessmentsistimgsof questionnaires,
health examinations, and fasting blood tests.

Metabolic Syndrome

a. Morrison et al. (2008) tracked metabolic syndzomind found that adult
metabolic syndrome was predicted by pediatric n@talsyndrome (OR =
9.40), age at follow-up (OR = 1.06), change in Bdfcentile (OR = 1.03), and
parental history of diabetes (OR = 2.40). Adultbdiges was predicted by
pediatric metabolic syndrome (OR = 11.5), age Bdvisup (OR = 1.12), black
race (OR = 2.20), and parental history of diabé@ds = 5.00).

Methods: Longitudinal cohort; 814 children ages 5 to 19rgeaith complete
data at follow-up at ages 30 to 48 years; data fRymceton Lipid Research
Clinics study; BMI and blood pressure (health exstion); waist
circumference for adults only (health examinatiomjucose, HDL, and
triglycerides (fasting blood test); for adults, lukses for self and parents (self-
report and/or fasting blood test)

b. Morrison et al. (2005) found that whereas prewe¢ of multiple metabolic
syndrome components was rare among girls aged0 years, by the follow-up
at 18 to 19 years, 3.5% of the black girls and 2@&%he white girls had the
syndrome. Low HDL levels were prevalent throughtlut period, whereas
prevalence of other risk variables started low imodeased with age. Univariate
analyses showed that all baseline variables pestlictevelopment of the
metabolic syndrome at follow-up. Multivariate arsdg showed that waist
circumference (OR = 1.16) and triglycerides (OR £2]) predicted development
of the syndrome. BMI also predicted developmenthefsyndrome (OR = 1.20)
in multivariate analyses, but the effect disappeaveh waist circumference in
the model.

Methods: Longitudinal cohort; 608 white girls and 584 blagiks, ages 9 to 10
years, with follow-up through 18 to 19 years; 10u@al assessments; data from
the NHLBI Growth and Health Study clinical sites @incinnati, OH, and
Washington, DC; BMI, waist circumference, and blopdessure (health
assessment); insulin, glucose, insulin resistatnicgycerides, and HDL (fasting
blood test); ATP criteria for metabolic syndromegiktic regression.
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Oral Health

a. Dugmore and Rock (2004) reported behaviors aumtiofs of 12-year-olds
positively associated with tooth erosion prevaleincg4-year-olds. Factors and
behaviors at 12 years old positively associatedh iR-year-old tooth erosion
was dental decay (OR=1.49, CI 1.15-1.90), drinkinif juice at least 4 times
per day (2.52, 1.69-3.75), and drinking any fizopgOR=1.59, Cl| 1.18-2.13);
the presence of calculus and eating fruits besaghgdes and citrus reduced the
chances of dental erosioR<0.001 for both).

Methods: Longitudinal cohort and cross-sectional analy&es}9 12-year-olds

followed up at age 14 years, questionnaire comgléte 12-year-olds on oral

health, dietary habits, and history or gastricwefand asthma, questionnaire
completed by 14-year-olds on beverage consumplionth erosion examined

in 12- and 14-year-olds visually and using CPITN& over tooth surface.

Erosion assessed using 1993 Survey of ChildrenistdDédealth and erosion

index. Aetiological factors were recoded as binaryd used in logistic

regressions adjusted for all variables regardlésgyaificance.

b. Harris et al. (2004) found that 106 risk factarsre significantly related to the
prevalence or incidence of dental caries, includ2®gdietary factors and 15
breast/bottle feeding factors. The main dietargtdia identified was sugar
consumption (including candy), although low maguaesiintake, high iron
intake, and low milk intake were also found to nsicantly related in a few
studies. Two dietary studies had opposing conchssiabout tooth brushing
outweighing the damaging effect of frequent sugansamption. Review
authors concluded that dietary habits and oral dngimay interact, such that
developing dental caries is balanced by plaquerabiigood habits) and a
cariogenic diet (bad habits). They also concluded Streptococcous Mutans is
an important indicator for the risk of dental carie

Methods: Systematic review of 43 cross-sectional studi®s¢cdhort studies, 8
case-control studies, and 7 intervention studiesloldren developing caries in
deciduous teeth by the time they were 6 years $tddies reviewed from
computerized searches and handsearches for arfiuldsshed between 1966
and 2002. Developed quality checklist and scortediss for design rigor,
statistical analysis, and level of selection bBististical analysis across studies
was not performed because of the heterogeneitiudies.

c. Levine et al. (2007) found that caries at agkg0l15 years was predicted by
consumption of sugared drinks at bedtime at agés 1 years (OR = 1.92,
P=0.33) and by dairy consumption (OR = .€£0.49), i.e., dairy consumption
had a protective effect.

Methods: Longitudinal cohort; 315 British children ages & &1 years, with

follow-up 4 years later, for whom had complete datmsumption of dairy, and
consumption of sugared foods or drinks, anytime a&rgedtime, i.e., within the
hour before bed (three non-consecutive 24-houradietecalls and teacher
assisted 3-day food diaries; caries in permanesihtat ages 11 to 15 years
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(dental exam at follow-up using BASCD survey methadd DMFT, a measure
of tooth decay); logistic regression.

Respiratory Health

a. Flaherman and Rutherford (2006) conducted a-ar&dysis of the effect of high
weight on asthma in 8 prospective and 4 retrospecohort studies. For the 9
studies that examined high birth weight, the podRil of subsequent asthma
was 1.2, and for the 4 studies that examined hity lweight during middle
childhood, the pooled RR was 1.5.

Methods. Meta-analysis; of 402 cohort studies identifiedttivere conducted in
developed countries (US, UK, Europe, New Zealand,),e1l2 met inclusion
criteria—nbirth weight (high body weight defined &s 2.8 kg or ponderal index
>= 27kg/nf) and/or childhood BMI (high body weight defined age-and-sex
adjusted >= 85th percentile) and asthma at follpwdater in childhood or
adolescence).

Serum cholesterol and fatty acids

a. Guerra et al. (2007) observed no tracking okezet years for SFA, MUFA or
PUFA in preschoolers. Partial tracking was foumdDHA: alpha-linolenic acid
ratio (r=0.33). Dietary PUFA and plasma PUFA wererelated at age 24
months; there were no other dietary/plasma coroglatfor PUFA, SFA, and
MUFA. Plasma phospholipid fatty acid compositionffeded by age; MUFA
was lower at age 5 years than age 2 years (meaemage 11.1 and 13.6
respectively, p<0.05) as was SFA (48.5 and 92<®,05). Plasma PUFA levels
were higher at age 5 years (39.9 and 35%).05).

Methods: Longitudinal cohort, 26 children ages 2 to 5 ye@#-hour dietary
recall and blood sample at 24, 36 and 60 monthes spgcific fatty acid levet
scores, mean level differences between time ptisted by ANOVA.

b. Niinikoski et al. (2007) reported that a lowwated fat and low cholesterol
dietary intervention lowered serum total and LDLoldsterol values and
saturated fat intakes more in the intervention grtwan in the control group
(P<0.001). Only boys’ serum triglyceride values werewéred by the
intervention P<0.001). There was no difference in HDL cholestdretween
the groups. In the intervention group, boys hadelowerum total and LDL
cholesterol values P<0.001) and higher ratios of HDL:total cholesterol
(P<0.001) than girls throughout the intervention,ustgd for energy and %
energy from saturated fat intake, height, and BMI.

Methods: Randomized prospective intervention on Finnishtsagenonths to 14
years, 540 had individualized counseling to corftedrt disease risk factors and
522 were controls. Parents were counseled in 1 too8th intervals until
children were 2 years old, then twice/year untiy&ars old. Children and
parents received counseling once/year between7agad 14 years. Annual 4-
day food records after 2 years old, before that 8+day food records. Blood
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samples at 7 months, 13 months, 2 years, then Bpn@holesterol oxidase-p-
aminophenazone method (CHOD-PAP) to measure serurolesterol
enzymatically. Multivariate repeated measures ANGOV
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SECTION 9: TRACKING
SUBTOPIC #2: WEIGHT STATUS, DIETARY PATTERNS

Total number of studies: 25
Cohort: 23 (20 longitudinal, 2 prospective, 1 retrospective)
Controlled trial: 1 (randomized)
Review: 1

Health-related outcomes addressed: body mass index (BMI); obesity status (at-risk of
overweight/overweight, overweight/obesity); adippandices

Behaviors addressed: sweetened beverage consumption; energy consumpboegkfast
consumption; animal protein consumption; calciutTmstonption; milk consumption; fruit
consumption; dietary patterns

Overview of Recently Published Evidence

Numerous studies found tracking of BMI and otheipasity indices through childhood to
adolescence and into adulthood. Studies found bah persistence of overweight through
childhood and into adulthood as well as an increpprevalence of overweight. In other words,
overweight children are more likely to be overweigtults. However, non-overweight children
may become overweight as they age as well. Cestanties assessed the impact of a childhood
dietary pattern on adiposity measures within a fgars. Increases in weight (BMI) were
associated with an increase in soda consumptiorhmidanimal protein intake but not fruit or
calcium intake. A review study as well as a cohstudy found associations with sugar-
sweetened beverages and overweight. However, amsitiiy that found that milk consumption
predicted lower fat mass did not find an assoamtoth sugar-sweetened beverages. From
adolescence to adulthood, intake of sugar-sweeteoadbonated soft drinks tracked,
consumption of fast-food increased, and consumptibibreakfast decreased. Breakfast and
cereal consumption were associated with a lower.BMI

Summary of Studies
Body mass index, weight status, adiposity indices

a. Alexy et al. (2004) reported that mean standdediation scores of BMI
measured from childhood to adolescence were higbesthildren in a cluster
with the lowest percentage of energy intake frotr{ltaw fat cluster=0.26 versus
-0.30 in the constant fat cluster, 0.11 medium @a@6 high fatP<0.05). BMI
differences between child clusters with differeatgentages of energy from fat
were not found between the first and last subjeatrenations.

Methods: Longitudinal cohort, 228 German boys and girlssagdo 18 years,
10 yearly 3-day weighed dietary records and medsteight and weight.
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Children were clustered by fat intake as a peroémnergy to adjust for age -
constant fat intake cluster had the least withaiviiWual change, medium fat
intake cluster had more within individual variatitran the constant group, low
fat cluster contained mostly individuals with faitake less than the first
guartile, and high fat cluster had most individuaith fat intake above the third
guartile. Dietary and anthropometric variables agjd for age; group
differences were tested using non-parametric Kiedkallis one-way ANOVA
(continuous variables) and tests (categorical variables).

b. Barton et al. (2005) reported that, over the course of the 10-yearystddys
eating cereal daily was predictive of a lower BMbcore and of risk of
overweight §? (3) = 14.35 and 11.62, respectively). Post huaysis showed
that girls who ate cereal on any day had lowersraferisk of overweight than
did girls who ate no cereal.

Methods. Longitudinal cohort, 2379 girls ages 9 and 10 gesrentry, 3-day
food records at each of 10 visits over 10 years L(BIHGrowth and Health
Study)

c. Blum et al. (2005) reported that elementary sthohildren who were
overweight or normal weight at both baseline arltbfoup increased diet soda
consumption over the two years (overweight 2.3 @z/&3, normal weight 1.1
oz/d 43.9) as did the all children as a whole (1.7 0z/8.3). Weight gainers
increased diet soda consumption but not signifiga¢®=0.058), and weight
losers did not significantly change diet soda comstion. All children
decreased milk intake (-3.4 0z/d14.1) and caloric intake (-126.3 kcal/d +
710.8). Predictors of follow-up BMd-score were baseline BMI and diet soda
consumption at year 2 (R-squared = 0880.001). Inverse correlations were
found for changes in milk and sugar-sweetened lgesiconsumption in all
children (oz/d Pearson r = -0.27, and r= -0F€0).05 for both values).

Methods: Longitudinal cohort, convenience sample of 16&lmdren in the
3rd and 5th grades. 24-hour dietary recall at lr@selnd year 2 follow up, and
each recall involved 2 interviews to cover diffar@arts of the day. Measure
weight and height. 4 groups were classified by BMicore at baseline and
follow-up — normal, overweight, gained weight, atast weight — and
differences in BMIlzscore for beverage and caloric intake were testid
repeated measures ANOVA. Regression analysis terrdme predictors of
BMI z-score at follow-up.

d. Crimmins et al. (2007) tracked adolescent Bl found considerable stability.
Specifically, the percent at risk for overweightnvérom 19.1 in Year 1 to 17.2
in Year 4, and the percent overweight went fron218.Year 1 to 18.8 in Year
4. However, adolescents who were the leanest alibasexhibited significant
increases in BMI, and this effect was strongewjids.

15 Research partially supported by General Mills,.;Inbree authors are employees of General Milld] Be
Institute of Nutrition.
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Methods: Longitudinal cohort; 1,746 white and black studeint grades 5 thru
12 in school-based study in Cincinnati with complelata for four annual
assessments; BMI (health examination); standard CE€sification based on
BMI percentile by age and sex into underweight ¢k percentile), normal
weight (>= 5th & < 85th percentile), at risk foreweight (>= 85th & < 95th
percentile), and overweight (>= 95th percentilepgated-measures ANOVA.

. Deshmukh-Taskar et al. (2006) tracked weightisteom childhood to young
adulthood (ages 19 to 35 years) and found thas rateoverweight increased
from childhood to adulthood and childhood overweityacked into adulthood.
Specifically, percentage overweight increased f@hir% to 57.7%; 35.2% of
the children shifted from normal weight in childldbdo overweight in
adulthood; baseline BMI was strongly positivelyretated with follow-up BMI
(r = .66); and 61.9% of participants in the higheMIRjuartile in childhood
remained in the highest BMI quatrtile in adulthood.

Methods. Longitudinal cohort; 841 white and black adult®sd9 to 35 years
who had completed a baseline assessment at agesl® years; data from
Bogalusa (Louisiana) Heart Study; BMI (health exaation); for children,
standard CDC classification based on BMI percertye age and sex into
normal weight (< 85th percentile) and overweightorisk for overweight (>=
85th percentile); for adults, classification intormal weight (BMI < 25) and
overweight (BMI >= 25); Cohen’s kappa and Pearsmnetation coefficients.

. DuBois et al. (2007) found that regular consuomptof sugar-sweetened
beverages at all ages was predicted by low parediatation and income, but
not parental age or overweight. In addition, beavgrweight at age 4-5 was
predicted by regular consumption of sugar-sweetde@rages at all ages (OR
= 2.1 to 2.4, adjusted for various combinationsdemographic and dietary
intake variables).

Methods: Longitudinal cohort; 1,944 children ages 4 to 5argein the
Longitudinal Study of Child Development in Quebebonparticipated in the
baseline at age 2-3 years and both annual follosy-BMI (health examination);
standard CDC classification based on BMI percentye age and sex into
normal weight (<98 percentile) and overweight (>=95th percentile)ereyy,
macronutrient, and food servings (24-hour food liecparental proxy);
frequency of consumption of sugar-sweetened beesragjassified into regular
consumers and non-consumers (FFQ; parent proxylijyfalemographics and
parental overweight (questionnaire completed byemdr x> and logistic
regression.

. Evers et al. (2007) tracked weight status andndo high and increasing
prevalence and high persistence in overweight. iSpaty, 68.2% of children

who were overweight in pre-kindergarten were ovéghiein 3rd grade (OR =
108.67), and 19.1% of children who were at risk @werweight in pre-

kindergarten were overweight in 3rd grade (OR =2F.8herefore, overweight
prevalence increased from 9.9% in pre-kindergatteri5.2% in 3rd grade.
Maternal overweight, but not other SES or demograpidicators, predicted
child overweight in pre-kindergarten (OR = 1.13).
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Methods: Longitudinal cohort; 760 pre-kindergarten studentsom
economically-disadvantaged communities in Ontarf@anada, and their
mothers; one to five annual assessments througlyrade; child BMI (health
examination); maternal BMI and various SES and dgaquhic indicators (self-
report); for children, standard CDC classificatiomsed on BMI percentile by
age and sex into normal weight (< 85th percentae)isk for overweight (>=
85th percentile & < 95th percentile), and overweip= 95th percentile); for
mothers, classification into normal weight (BMI §)2and overweight (BMI >=
25); logistic regression.

. Freedman et al. (2005) tracked weight statusfandd that childhood BM¥-
scores and adiposity indices were associated wdthit 8MIs and adiposity
indices, with overall correlations ranging frans .44 to .64, and increasing with
childhood age. In addition, regression analysesvedothat childhood BME-
scores and adiposity indices were independentiyceéested with adult BMIs and
adiposity indices.

Methods: Longitudinal cohort; 2,610 children ages 2 to £ang with follow up

at ages 18 to 37 years; data from Bogalusa (Lmagiddeart Study; BMI

(health examination); adiposity index—triceps SKF &hildren and mean of
triceps and subscapular SF for adults (health examon); for children,

classification based on BMI percentile by age aex imto normal weight (<

95th percentile) and overweight (>= 95th percejtifer adults, classification
into non-obese (BMI < 30) and obese (BMI >= 30)eidat defined as gender-
specific upper quartile for SF; linear regressiam &Spearman correlation
coefficients.

I. Garnett et al. (2007) tracked weight status &mahd that BMI and waist

circumferencez-scores increased with age, 78.9% who were ovehweig
obese at age 8 years were overweight or obeseedtfagears (OR = 14.8), and
69.2% who had increased central adiposity at agea® increased central
adiposity at age 15 (OR = 12.2). In addition, adldwho were overweight or
obese at age 8 were more likely to have CVD risistelring at age 15 (OR =
6.9), and children who had increased central adipas age 8 were more likely
to have CVD risk clustering at age 15 (OR = 3.6hwdver, among those
classified as overweight or obese, there was rferdiice in the likelihood of
having CVD risk clustering between those with otheut increased central
adiposity.

Methods: Longitudinal cohort; 342 Australian children agegears with follow
up at age 15 years; BMI, waist circumference, atabd pressure (health
examination); lipid and glucose profiles (overnifgting blood test); classified
as overweight or obese based on IOTF age-and-sifispBMI z-score cut-
points; classified as having increased central aaiip if age-and-sex specific
waist circumference-score > 91st percentile; two slightly different DVisk
indices created based on number of scores thatrisletcut-points among
fasting glucose, insulin, HDL, LDL, triglyceridediastolic blood pressure, and
systolic blood pressure; pairetest, logistic regression, and.

101



J. Gunther et al. (2007) reported that animal protetake at 5 to 6 years was
related to adjusted mean body fat percentage (B&t%pe 7 years. BF% at 7
years was 16.8 for the lowest tertile of animaltg@irointake as a percentage of
energy and 18.0 for the highest tertile.

Methods: Longitudinal cohort, 203 children studied fronmthithrough age 7
years, 3-day weighed diet records, adjusted for seake of total energy and
fat as a percentage of energy, siblings in thesa#tdirstborn status, maternal
weight BMI>25, and BF% at baseline. Authors present life-acoysbots of
multiple linear regression analyses with BMI stamdd@eviation (SD) score and
the natural log of BF% at 7 years of age as theamoé.

k. Johnson et al. (2007) examined consumption vélages at ages 5 and 7 years
as predictors of fat mass at age 9 years, comtgoftor demographic and other
dietary intake variables. Milk consumption at ageand 7 predicted lower fat
mass at age 9, but no effect was found for anyhef remaining beverage
categories, including sugar-sweetened beverages.

Methods: Longitudinal cohort; 1,432 British children from eth Avon
Longitudinal Study of Parents and Children, assksseages 5, 7, and 9 years;
BMI and body fat mass (health examination); clasaiion into normal weight
or overweight based on IOTF age-and-sex specificl BMcore cut-points;
energy, macronutrient, and food servings (3-daydfatiary); beverages
categorized into sugar-sweetened, low energy, fuige, milk, and water;
family demographics (questionnaire completed bepir linear regression.

|. Lappe et al. (2004) provided parents of 9-yddrfemale subjects with special
credit cards to purchase calcium-rich foods, edwtaghem on natural and
fortified food sources of calcium, and advised thentonsume at least 1,500
mg of calcium daily. Compared with controls, thijects did not have greater
increases in body weight, BMI, or fat or lean magdean calcium intakes were
1,656 mg for subjects and 961 mg for controls.)e Tésults held when the data
were grouped by tertile of calcium intake.

Methods: RCT, 50 girls, 3-day diet diaries once every 3 therfor 2 years,
DEXA used to estimate fat and lean mass.

m. Malik et al. (2006) reviewed 30 studies on itai sugar-sweetened beverages
(SSBs) and weight on children and adults publidinesh 1966 to 2005. Of the
21 studies that included children or adolescentsf B3 cross-sectional studies
found a positive association between SSBs and wegim and obesity, three
suggested positive associations but the resultse wer statistically significant,
three found no associations, and one had inconsifsbelings (and adults). Four
of 6 prospective studies of children found positassociations between intake
of SSBs and greater overweight or obesity. A 3#p¥o-up of more than 11,600
children found a 0.04 increase in BMI per dailywsay of SSB (P<0.01). In one
study, children who increased their soda consumgtmm the previous year by
two or more servings gained weight (0.14 increasé&ays,P=0.01 and 0.10
increase in girlsP=0.046). In one clustered RCT of 644 children caeschool
year there was a 0.7 mean greater consumptiondaf @5% CI, 0.1, 1.3) and a
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7,7% higher rate of overweight and obesity in aongubjects. In the other
RCT, decreasing SSB significantly reduced body thieig adolescents with
BMI >30 (see Ebbeling et al. summary).

M ethods: Qualitative assessment (review) of results fronst2ilies on children

and adolescents (13 were cross-sectional, 6 wespective, and 2 were RCT
interventions) since a meta-analysis was not plessibe to heterogeneity in
design, ages of participants, length of duratiomj autcome measures. Most
studies measured BMI, BMI percentiles, and SSBoalasconsumption, some
also assessed consumption of other beverages (mdg, water).

. Must et al. (2005) tracked weight status anchébthat adult overweight was
predicted by pre-menarchal overweight (OR = 7.70)l adult obesity was

predicted by pre-menarchal overweight (OR = 4.80}, neither was predicted
by early menarche. Similarly, four models predigtiadult percent body fat
showed that for age at menarche al&e= .029 (i.e., essentially no predictive
value), whereas for pre-menarchal BMI aloRe = .277, for both variables
togetherR? = .284, and for both variables and the interacROr .284 (i.e., age

at menarche added no predictive value to that ibwtéd by pre-menarchal
BMI).

Methods. Longitudinal cohort; 307 girls ages 9 to 10 yeaith complete data
at adult follow-up at approximately 42 years of ;aghildhood data from
Newton (Massachusetts) Girls Study, which involvadnual assessments
through approximately two years past menarche; BiMalth examination); for
children, standard CDC classification based on Blicentile by age and sex
into normal weight (< 85th percentile) and ovenii(p= 85th percentile); for
adults, classification into normal weight (BMI <)25verweight (BMI >= 25 &
< 30), and obese (BMI >= 30); age at menarchedaelf-report), classified as
early (< 12 years) or not; percent body fat (adoldy scan); logistic regression
and linear regression.

. Nader et al. (2006) tracked weight status anshdothat overweight at age 12
was predicted by overweight at any pre-school assest (OR = 5.9) or any
elementary school assessment (OR = 106.9). Moreifsadly, overweight at
age 12 was predicted by overweight at ages 5 (3R 7 (OR = 3.5), and 9
(OR = 6.5). And, obesity at age 12 was predicted\mrweight at ages 5 (OR =
7.9), 7 (OR =32.8), and 9 (OR = 57.5).

Methods: Longitudinal cohort; 1,042 children born in 199idaetained in the
study sample through age 12, with assessments év2myears in between; data
from NICHD Study of Early Child Care and Youth D&yament, with
participants recruited from hospitals in 10 sites the US; BMI (health
examination); standard CDC classification basedbh percentile by age and
sex into normal weight (< 85th percentile), ovemgii (>= 85th & < 95th
percentile), and obese (>= 95th percentile); logiggression.

. Rzehak and Heinrich (2006) tracked weight staind found that BMz-scores
increased with age, and that children with highasdiine scores had steeper
increases with age. Girls had a higher growth tfze boys (.89 vs. .75 BMI per
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year), but there was no gender difference for oeagiat (OR = 1.08 per year for
all) or obesity (OR = 1.11 per year for all).

Methods: Longitudinal cohort; 2,183 German children age® 5.3 years at
baseline and 996 adults ages 17 to 25 years at fbilow-up; data from
Bitterfeld cohort study; BMI (health examinatiorglassification into normal
weight, overweight, or obese based on IOTF agesandspecific BMIz-score
cut-points; longitudinal random effects modeling.

. Skinner et al. (2004) reported that BMI at agge8rs was negatively predicted
by age of adiposity rebound (AR, the age at whith Bicreased following the
lowest BMI) and positively predicted by BMI at 2ars. In separate regression
models, mean protein and fat intakes from 2 to &gevere positive predictors
of BMI, and mean carbohydrate intake over thisqukiwas a negative predictor
of BMI.

Methods: Longitudinal cohort, 70 children, 15 to 17 setgodwth and dietary
data from ages 2 months to 8 years; beginning téhthird year, mothers
provided two nonconsecutive food records and oeé rdicall (averaged). AR
determined visually and by consensus. ForwardBefestepwise regression.

. Striegel-Moore et al. (2006) found that milk samption decreased and both
regular and diet soda consumption increased owey, tand that there were some
differences between black and white girls with rego changes in beverage
consumption patterns over time. Across time, rag@ada was the only

beverage associated with BMI, and all beveragessmxdiet soda were

associated with increased intake of sugar.

Methods: Longitudinal cohort; 1,210 black girls and 1,16hkite girls, ages 9 to
10 years, with follow-up through 18 to 19 years; dthual assessments; data
from the NHLBI Growth and Health Study clinical est in Berkeley, CA,
Cincinnati, OH, and Rockville, MD; BMI (health asseent); beverage
consumption and carbohydrate intake (3-day foodyylideverages classified
into milk, regular soda, diet soda, fruit juiceyifrdrinks, and coffee/tea; mixed
linear model.

. Tam et al. (2006) found that baseline mediabatardrate intake from soft
drinks was higher among children who were overweigh follow-up than
among those who were of normal weight at both gamtime (30 g vs. 20 g),
but there were no parallel group differences wabgard to fruit juice or milk
consumption.

Methods: Longitudinal cohort; 281 children age 7 years wyere followed up

at age 13 years; data from the Australian (Sydingpean Study; BMI (health
examination); classification into normal weight @rerweight based on I0TF
age-and-sex specific BME-score cut-points; beverage consumption and
carbohydrate intake at baseline (3-day food diabgverages classified into
fruit juice or fruit drink, sugar-sweetened softinfly and milk; one way
ANOVA.
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t. te Velde et al. (2007) reported tracking coegints of 0.33 for fruit intake and
0.27 for vegetable intake for males and femalewden the ages of 12 and 36
years. Fruit intake was not associated with BMMIBnd the sum of skinfold
thickness for women were significantly higher foomen (but not for men) in
the lowest quartiles of vegetable intake.

Methods: Longitudinal cohort, 168 subjects, relatively hajaneous Dutch
population, detailed cross-check dietary histotgmview. Logistic, generalized
estimating equations and time-lag and autoregnesaimdels.

u. Thompson et al. (2007) tracked weight statusfandd that rates of overweight
increased through adolescence, and that girls wére wverweight were much
more likely to be obese as young adults (OR = a#t&ge 9 & OR = 30.3 at age
18). As adolescents, across ages, overweight waxciated with unhealthful
systolic blood pressure (>= 95th percentile; ORD:0), diastolic blood pressure
(>= 95th percentile; OR = 3.0), triglycerides (OR33), and HDL (OR = 6.3),
but not LDL.

Methods: Longitudinal cohort; 1,166 white girls and 1,218dk girls, ages 9 to
10 years, with follow-up through ages 18 to 19 gpd0 annual assessments
and follow-up phone interview at ages 21 to 23 yedata from the NHLBI
Growth and Health Study clinical sites in Berkel&A, Cincinnati, OH, and
Rockville, MD; BMI and blood pressure (health assesnt); for children,
standard CDC classification based on BMI perceiyleage and sex into non-
overweight (< 95th percentile) and overweight (sttOpercentile); for adults,
classification into non-obese (BMI < 30) and ob@&@®ll >= 30); unhealthful
triglycerides (>= 130 mg/dL), LDL (> 130 mg/dL), @HDL (< 50 mg/dL;
fasting blood test); logistic regression.

v. Welsh et al. (2005) found that children who weaterisk for overweight at
baseline who consumed 3+ sweet drinks per day<vsdrink/day) were more
likely to become overweight by the follow-up (OR1z8), and children who
were overweight at baseline who consumed 3+ sweekdper day (vs. <1
drink/day) were more likely to still be overweigittthe follow-up (OR = 1.8).

Methods: Longitudinal cohort; 10,904 children ages 2-3 geawho were
enrolled in the Missouri WIC Program, with a 1-ydaltow-up; data from the
Missouri Pediatric Nutrition Surveillance System danthe Missouri
Demonstration Project; BMI (health examinationgrgtard CDC classification
based on BMI percentile by age and sex into nomeadght (< 85th percentile),
at risk for overweight (>= 85th percentile & < 95ibrcentile), and overweight
(>= 95th percentile); Harvard Food Frequency Quesiaire (maternal proxy;
baseline); analyzed for sweet drinks (fruit or gpthégh-fat foods, sweet foods
and total energy intake; logistic regression.

Dietary patterns

a. Kvaavik et al. (2005) found the tracking of sugaeetened carbonated soft
drink intake from adolescence to early adulthoo8 y2ars) and from early
adulthood to later adulthood (33 years) was moddrahigh, while the tracking

105



from adolescence to later adulthood was low. Taguency of sugar-sweetened
carbonated soft drink intake was lower among 25-péds who reported a
lower soft drink intake at age 15 years comparethtse who reported a high
intake at age 15 years. Among women, the meardsok intake at 25 years of
age was 2.5 times per week for those reportingipuevday intake at age 15
years compared to 1.6 times per week for thosertiegahat they did not drink
soft drinks in the previous day at age 15 yeBr0(029). For men, 15-year-old
seldom drinkers had an average of 2.8 drinks inptes week at age 25 years
compared to a mean intake of 4.2 times per wealgat25 years for those who
reported previous day intake at age 15 year$ (004).

Methods: Longitudinal cohort on 422 Norwegians from ado&s® to early

and later adulthood. At age 15 years (baselingightt and weight measured
and two questions on frequency of carbonated sofk dntake with 3 response
categories. At age 25 years, one question on frezyuef sugar sweetened
carbonated soft drinks with 5 response categoA¢sage 33 years, a semi-
guantitative FFQ on whole diet, including sugar-steeed carbonated soft
drink intake, with 10 frequency response categorésl self-reported height
and weight. Unpaired t-test and Pearson’s bivagatrelation coefficient used
in tracking analysis.

b. Li and Wang (2008) found tracking of dietaryake patterns (remained in same
guartile at baseline and at one year follow-up) roee one-year period,
particularly for energy intake, fat, calcium, veag@es and fruits, snack foods,
and Western dietary pattern € .4 to .6). Overweight adolescents were more
likely to reduce intake of energy (OR = .32) anddnfoods (OR = .16).

Methods: Longitudinal cohort; 181 low-income black adolegseages 10 to 14
years, with a one-year follow-up; assessment otadjeintake, including
nutrients and food groups, from YAQ FFQ; BMI (hbaxamination); used
principal components analysis to identify dietagntterns (Western vs. Eastern
vs. dairy); standard CDC classification based onl B&tcentile by age and sex
into normal weight (< 85th percentile), at risk foverweight (>= 85th
percentile & < 95th percentile), and overweight @5th percentile); ANOVA,
Spearman correlation, and logistic regression.

c. Niemeier et al. (2006) found that from adoleseeto adulthood, consumption of
fast food increased (2.15 to 2.48 days in the previweek), consumption of
breakfast decreased (4.34 to 3.09 days in the qureviveek), and overweight
prevalence increased (28.7% to 47.0%). An incae&él z-score in adulthood
was predicted by greater days of fast food consiomph adolescence, fewer
days of breakfast consumption in adolescence, amtbtcaease in breakfast
consumption between adolescence and adulthood.

Methods: Longitudinal cohort; 9,919 adolescents who patited in Wave Il
(ages 11 to 21 years) of the National Longitudistldy of Adolescent Health,
who also participated as adults in Wave Il (ag8gsd. 27 years); BMI (health
examination); maternal obesity (parental reporést ffood consumption and
breakfast consumption each assessed by singleepalft items regarding
number of days in the past week had eaten fast fmodreakfast; for
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adolescents, classification into normal weight, rexeght, or obese based on
IOTF age-and-sex specific BMtscore cut-points; for adults classification into
normal weight (BMI < 25), overweight (BMI >= 25 & 30), and obese (BMI
>= 30);t test and linear regression.

107



80T

TRACKING

Citation Population Studied Study Design Tracking
5 2 SE8|E% |2883 [f2c|Bc|EccE[EE[=s
5 = st |8855 |§88|5%|8g8g|E2ge
> §§§ s '(*_—U-JL’.-Q “0333 Eg:a;fﬁ o3T|C =
< o %5< |5 5% |853 (832523 |5E|53
© @ &) g6 £ scs<|zc|® ©@ |5°|=¢°
2 z 8 c C®s= |8 §5|o e} S =
= 3 8—8 T |6 |2 O w0
< I m c | m o)
Alexy et al. 2005 Long-term protein intake and| 2 (229 children & adolescents 6-14 cohort X X
dietary potential renal acid loag ylo (longitudinal)
are associated with bone
modeling and remodeling at the
proximal radius in healthy
children
Alexy et al. 2004 Pattern of long-term fat intakg 3 [228 2-18 y/o in the Dortmund cohort X X
and BMI during childhood and Nutritional Anthropometric (longitudinal)
adolescence--results of the Longitudinally Designed Study
DONALD Study
Baker et al. 20007 Childhood body-mass index and |276,835 Danish schoolchildren cohort X X
the risk of coronary heart disegse  |w/height and wt measurements (longitudinal)
in adulthood
Barton et al. The relationship of breakfast and9 |At baseline, 2,379 9-10 y/o girls cohort X X
2005 cereal consumption to nutrient (1,166 white, 1,213 AA) from (longitudinal)
intake and body mass index: the Berkeley, CA; Cincinnati, OH; an
National Heart, Lung, and Blogd Washington, DC. Participants frofn
Institute Growth and Health NHLBI Growth and Health Study.
Study F/up at 19 y/o
Blum et al. 200% Beverage consumption pattefns1 164 children cohort X X
in elementary school aged (longitudinal)
children across a two-year period
Bounds et al. |The relationship of dietary and| 13 |52 healthy white children studied cohort X X
2005 lifestyle factors to bone mineral from2moto 8ylo (25 M, 27 F) (longitudinal)
indexes in children and their mothers
Crimmins et al. [Stability of adolescent body mg 18 |1,746 adolescents in school-based cohort X X

2007

index during three years of

follow-up

study

(longitudinal)




60T

# Citation Population Studied Study Design Tracking
e 3] o L 0 [72] ~ = [) B =l cc O T O T
s 2 T B EHEEEH RS
E %28 S E 5o 92 E%BEGCESS B% 8§
< o % 5% | S53F |583 (2883|2253
3 @z |0 852" |25£(3s5|2 & |5°|2°
3= = 8§38 5 8|6 |8 © |w |[O
< & n < |m D B
8 [Deshmukh- Tracking of overweight status | 23 (841 19-35 y/o (68% Euro- cohort X X
Taskar etal. [from childhood to young Americans, 32% African- (longitudinal)
2006 adulthood: the Bogalusa Heart Americans) who also did a survely created from
Study at 9-11 y/o cross section
surveys
9 [Dubois et al. |Regular sugar-sweetened bvg| 25 [Representative sample of infants cohort X X
2007 consumption between meals from Quebec, Canada born in 1998 (longitudinal)
increases risk of overweight (n=2,103) and a subsample of 1,
among preschool-aged children 4-5 y/o children
10| Dugmore & A multifactorial analysis of 26 1,149 12 y/o (out of 1,753 randon| cohort X X
Rock 2004 factors associated with dental sampled at baseline) w/usable dgta; (longitudinal)
erosion f/lup at 14 y/o
11| Evers et al. 2007 Persistence of overweight amo®§ | 760 jr kindergarteners-3rd graders; cohort X X
young children living in low from economically disadvantaged (longitudinal)
income communities in Ontarig communities in Ontario, Canada |n
the Better Beginnings, Better
Futures project.
12| Fiorito et al. Girls' Calcium Intake Is 29 | 151 non-Hispanic white girls cohort X X
2006 Associated with Bone Mineral (longitudinal)
Content During Middle
Childhood
13[ Fisher et al. 2004 Meeting calcium 30 (192 5, 7, 9 y/o non-Hispanichite cohort X X
recommendations during midd|e girls and mothers (longitudinal)
childhood reflects mother-
daughter beverage choices angl
predicts bone mineral status
14| Flaherman & |A meta-analysis of the effect of 31 |Children X cohort studies X X
Rutherford 2006high weight on asthma (12)
15| Frazier et al. |Adolescent diet and risk of bre{ 33 (47,355 participants in the Nurseg cohort X X
2004 cancer Health Study II (retrospective]




0Tt

# Citation Population Studied Study Design Tracking
— @ gdjw [7] = wr-\ 580 L H;_ECECD T 8 8-0
E = FLEEN B I EEH IR
S §§§ 5+ %.._70.9 EBBEGLELS B% 8§
< : ¥5< |t “5°f (553 (58ofus|2E|53
© %) &) 8§ E =cs<c|3c|® © |5°|=®
o = 8 c W®s= |8 §|o e} B =
3= = 8§38 5 8|6 |8 © |w |[O
< & m c |0 m o
16| Freedman et al] The relation of childhood BMItf 34 |2,610 2-17 y/o (baseline); flup age cohort X X
2005 adult adiposity: the Bogalusa 18-37 y/o from Bogalusa Heart (longitudinal)
Heart Study Study (1973-1996)
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on a normal diet: a pilot study
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Yorkshire, England data. F/up 4 yrs later.
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low-income African-American
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27| Malik et al. 2006 Intake of sugar-sweetened 56 |Children and adults X 5 exper- |15 cross- X X X
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diabetes mellitus 25 to 30 years the Princeton Follow-up Study
later (2000-2004)
31| Morrison et al. [Development of the Metabolic| 64 |Black and white girls 9-10 y/o an cohort X X
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Adolescent Girls: A Longitudin Growth and Health Study
Assessment
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maturational timing in the 448 in the 30 yr f/up to the Newtoh (prospective)
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Study and its follow-up
33| Nader et al. 2006 Identifying risk for obesity in | 66 |1,042 healthy US children from 1p cohort X X
early childhood [erratum in locations born in 1991 from NICH (longitudinal)
Pediatrics 2006 Study of Early Child Care and
Nov;118(5):2270] Youth Development
34| Niemeier et al. [Fast Food Consumption and 67 [9,919 adolescents in waves I cohort X X
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Weight Gain from Adolescencs
to Adulthood in a Nationally
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and serum lipids and Coronary Risk Factor Interventior
lipoproteins: the STRIP study Project (STRIP); 7 mo olds
followed for 14 yrs
36| Rzehak & Development of relative weight, 80 |2,183 5-25 y/o (5-13 y/o at cohort X X X
Heinrich 2006 |overweight and obesity from baseline); 12 yrs of f/lup using (longitudinal)
childhood to young adulthood. |A surveys in 1992-93, 1995-96, 1998-
longitudinal analysis of 99 and 2004-05 in 3 areas of
individual change of height and Germany
weight
37| Skinner et al.  [Predictors of children's body 84 |70 white, middle/upper SES cohort X X X
2004 mass index: a longitudinal study children (37 M, 33 F) participating (longitudinal)
of diet and growth in children in longitudinal study from 2-9 y/o
aged 2-8y
38| Striegel-Moore [Correlates of beverage intake |n 90 |9-19 y/o black (n=1,210) & white cohort X X
et al. 2006 adolescent girls: the National (n=1,161) girls in the National (longitudinal)
Heart, Lung, and Blood Institute Heart, Lung, and Blood Institute
Growth and Health Study Growth and Health Study
39| Tam et al. 2006 Soft drink consumption and | 93 |268 children (136 males) from cohort X X
excess weight gain in Australign Sydney, Australia. Mean/SD age|= (longitudinal)
school students: results from the 7.7+/-0.6 ylo
Nepean study
40[te Velde et al. |Tracking of fruit and vegetable| 94 |168 12 y/o boys and girls tracked cohort X X
2007 consumption from adolescencg over 24 yrs (longitudinal)

into adulthood and its
longitudinal association with
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University of Saskatchewan
Pediatric Bone Mineral Accrua,
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44| Viikari et al. Risk factors for coronary heart| 100 | 2 ongoing studies in Finland: 1) RCT cohort X X X
2004 disease in children and young 3,596 3-18 y/o and f/up in 2,264 34- (STRIP) [(longitudinal)
adults 39 y/o in Cardiovascular Risk in
Young Finns study, 2) 1,062 7 mpo
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