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Effective diet-based interventions targeting youth at risk for developing
hypertension (HTN) require understanding adolescent meal patterns andl#tin ito
HTN. The purpose of this research was to determine usual meal patterns of Africa
American adolescents and how these vary by gender and HTN risk statugic &pesi
were: develop a method to visually represent meal patterns; describerdiffein meal
patterns between participants of differing genders and HTN risk categamid explore
relationships between meal patterns and systolic blood pressure (SBP)icdidatal
pressure (DBP) and body mass index (BMI).

Fifty-eight African Americans (ages 17-20, 30F) at either high- (n=29) orikkwv-r
(n=29) of developing HTN were interviewed about their week-day eating andiesti
The Diet History Questionnaire (DHQ) was used to estimate intake of fmdes and
nutrients associated with blood pressure (BP). Height, weight, and BP wergedeah
daily timeline for each participant was constructed capturing tyfooal choices, eating
times and locations, and activities. These Meal Pattern Timelines (M&&)used to
compare proportions of healthful, moderately healthful, unhealthful, and skipped meals,
snacks, and beverages across groups. Meal patterns were identified and eghrnparti
categorized as either reporting a meal pattern or not. Meal pattieves te DHQ
measures (p<0.05) were selected for principal components/factor an8kgp-wise

regression models related the final factor solution to SBP, DBP, and BMI.



Overall, low-risk participants consumed fewer unhealthful dinners, snacks, and
beverages than high-risk groups. Twenty meal patterns identified from the MPT
provided a six-factor solutiorHgalthy Dinner, Healthy Lunch, Unhealthy Snacks,
Skipped Breakfast, Unhealthy Beverad#salthy Snacks)SBP increased with higher
factor scores founhealthy SnackandUnhealthy Beverageand lower scores for
Healthy LunchandSkipped Breakfagp=0.03,R=0.18). BMI increased with lower
scores foHealthy DinnerandSkipped Breakfagp=0.05,8=0.10). Unhealthy
BeverageandUnhealthy Snacksended toward a positive association with DBP
(p=0.07,R=0.09).

The MPT technique was able to identify and distinguish the meal patterns r@ndiffe
groups of African American adolescents. This novel approach can be further ddvelope
for nutrition assessment and counseling as well as for future dietary intenverth

African American adolescents.
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CHAPTER |

INTRODUCTION

Overview

Nearly one in every three adults in the United States is afflicted withteygeon
(HTN), a condition that contributes to cardiovascular disease, kidney failurar ocul
damage, and is a known risk factor for the most common cause of death in this country:
heart diseas€® The monetary burden of these ailments is extraordinary and that of HTN
alone totals more than $60 billion yeatiyAlarmingly, the prevalence of HTN has
steadily increased since the 19%80and has been documented in youth populations as
high as 894°1°

HTN disproportionately affects African Americah€:*’ Compared to whites,
African Americans develop HTN more frequently, and often with greaterisearad
more serious complications®*’ These trends are evident as early as adolescence and
track into adulthood?*®

Of the modifiable risk factors that have been identified for HTN, diet has been
one of the most extensively studied among adults. The Dietary Approaches to Stop
Hypertension (DASH) clinical trial showed that a diet rich in fruits and teddes and
low-fat dairy and with reduced total and saturated fat can significantly lolved
pressure in normotensive, prehypertensive, and stage | hypertensive *Jeuitser

analysis revealed that this approach was particularly effective fimaAfAmericans®



Very few studies have examined the relationship between dietary intakeréhd H
in youth populations. Those that have support the hypothesis that diet is an important
modifiable risk factor for HTN for youth, just as it is for addftd> While there is a clear
need for diet-based HTN prevention programs targeted at youth, none curresitly exi
Before such interventions can be developed, an in-depth understanding of adolescent
meal patterns and their relation to HTN is needed.

This project provided an understanding of the usual meal patterns of adolescent
African American males and females of varying HTN risk. Aims includeeéldping a
systematic method to capture a visual representation of the usual mealspatter
participants, describing the differences in meal patterns between thodehglif
genders and HTN risk categories, and identifying meal patterns thalaesgirto clinical
outcome measures.

Explanation of the Problem

HTN, commonly known as high blood pressure, is characterized by persistently
elevated arterial blood pressure, the force exerted by the blood on the insesfwlad!
arteries For adults, HTN is defined as systolic blood pressure (SBP) equal to 140
mmHg or abover diastolic blood pressure (DBP) equal to 90 mmHg or aboiere
SBP is the maximum pressure attained during ventricular contraction ofattenhd
DBP is the minimum pressure experienced during ventricular dig&teée.children and
adolescents, HTN is defined as S&FDBP greater than or equal to thé"qfercentile

for gender, age, and heidfht.



In the United States, the prevalence of HTN has steadily increasedisnc
1980s>° Today nearly one of every three persons above the age of 20 is afflicted with
HTN, equating to roughly 72 million Americans; only 35% have their HTN under
control! The prevalence among youth has been reported between 0.76% artd’8.1%,
and may be underdiagnos&d.

African Americans develop HTN more frequently than whites and tend to do so
earlier in life1*®*” Severity is often greater and complications are likely to be more
serious; the death rate from HTN for African Americans is more than thatef
whites!*®” Additionally, the percentage of African Americans who have their HTN
under control is lower compared to whité§ These trends may emerge as early as
adolescenct’ McNiece et al. found African American race to be an independent
predictor of prehypertension among 11-17 year olds in Houston public s¢hiols.
addition, the Bogalusa Heart Study reported a significantly greatergmeeaof HTN
among African American adolescents compared to white countetparts.

Preventing HTN is important because heart disease is the most common cause of
death in the United Stateand HTN is a known risk factor for cardiovascular diseases
(CVD) including atherosclerosis, coronary artery disease, coronatydiezase, heart
failure, heart attack, and strok&® The monetary burden of CVD on the United States is
enormous. Direct costs of hospitalizations, nursing homes, and medical care combined
with indirect costs of lost productivity due to morbidity and mortality totaledtgreéhan
$400 billion in 2006, $63.3 billion of which was derived from hypertensive disease

alone®’ Furthermore, uncontrolled HTN can also lead to kidney failure and damage to



retinal vasculaturé®* Although the consequences of HTN are seen less frequently in
youth, left ventricular hypertrophy has been documented in 55% of hypertensiverchildr
examined in a study by Daniels efResearch indicates that elevated BP in childhood
and adolescence appears to track into adulthood and correlates with increased risk of
CVD,?"#suggesting that in order to reduce the prevalence and burden of adult HTN and
CVD, prevention strategies targeted at youth are needed.

A number of risk factors have been identified which may contribute to the onset
of HTN. Uncontrollable risk factors include African American race, mateasd
advancing ag&’ Controllable risk factors include overweight and obesity, sedentary
lifestyle, stress, excess alcohol consumption, and a diet lacking fruits andblegeind
high in calories, fat, and sodiufiBecause HTN is a lifelong disease which can be
controlled but not cured, the best approach to primary and secondary prevention of HTN
is through modification of these risk factars:*

Dietary modification has been one of the most studied approaches to reducing
HTN among adults. The most successful dietary HTN intervention to date is the
landmark DASH clinical trial conducted by Appel et al., which began in 198dur
hundred fifty-nine adults (22 years of age or older) with SBP below 160 mmHg and DBP
between 80-95 mmHg who were not taking antihypertensive medication comple&d thr
phases of the trial. The initial phase consisted of three separate BPrgyse¢em@nsure
that participants met inclusion criteria. The second phase lasted for gwke during
which all participants consumed the control diet (low in fruits, vegetables, andatairy

fat content representative of the typical American diet). At the end of phasBP was



measured again and participants were randomly assigned to one of three thets for

third, intervention phase of the trial that lasted eight weeks, during which BP was
measured weekly. Those in the control group maintained the control diet. The fruits and
vegetables diet provided 8-10 servings of fruits and vegetables daily as weghes

levels of potassium, magnesium, and fiber than the control diet. The combination diet
provided that which the fruits and vegetables diet did as well as three servingsfat low
dairy, higher calcium, and reduced total fat, saturated fat, and cholesterdodiine

content of all three diets was comparable at roughly 3,000 mg/d. Although both the fruits
and vegetable diet and the combination diet resulted in significantly decrdzReth®

DBP compared to the control diet, the reductions seen in those on the combination diet
were significantly greater than those on the fruits and vegetables diet. &tesions

were achieved after two weeks and sustained through the entirety of the stud

In 1999, Svetkey et al. reexamined the data from the DASH randomized clinical
trial in a subgroup analysis by race, hypertensive status, sex, weigbt ats,
educational level, physical activity level, family income, and alcohol irffakke
authors concluded that the combination diet lowered BP in all subgroups examined and
was particularly effective for African Americans.

More recently in 2001, Sacks et al. conducted a three and a half month
randomized trial of crossover design to examine the effects of three levetiwhs
restriction in a control diet verses the DASH dfein both diet groups, the low sodium
intake level lowered BP to a significantly greater degree than the meddiomsintake

level, which lowered BP to a significantly greater degree than the high sodake



level. However, at each sodium level, greater reductions in BP were seerein thos
participants on the DASH diet compared to those eating the control diet.

These results clearly demonstrate that a diet rich in fruits, vegetabteow-fat
dairy and with reduced saturated and total fat can significantly lowen B&ymotensive,
prehypertensive, and stage | hypertensive adults, regardless of sodiuntihtakever,
restricting sodium intake in combination with the DASH diet may result in fuBRe
decrease¥ Finally, African Americans may stand to benefit the most from making such
dietary change®

Dietary modification among youth aimed at preventing or reducing HTN has not
been as extensively researched. Only three studies to date have exploreddhsimiglat
between diet and BP in youth**In 2005, Moore et al. reviewed eight years of follow-
up data from 95 children (3-6 years of age at enrollment) in the prospectiveginami
Children’s Study which began in 1986Participants underwent yearly BP measurements
and dietary assessments (via 3-day food records) and were classifietiractmr
servings of fruits and vegetables and dairy consumed per day into one of four groups: 1)
low fruit and vegetable (< 4 svgs/d) plus low dairy (<2 svgs/d), 2) low fruit and \xgeta
plus high dairy¥2 svgs/d), 3) high fruit and vegetabtel(svgs/d) plus low dairy, or 4)
high fruit and vegetable plus high dairy. At enrollment there were no significant
differences in SBP or DBP between the groups. However, significant difference
yearly BP changes were apparent. Children in groups 2 and 3 displayed gezalier
increases in SBP than those in group 1. Children in group 4 exhibited smaller increments

in SBP and DBP than all other groups. By early adolescence, average SBP of those in



groups 2 and 3 was 4 mmHg lower than those in group 1. Average SBP of those in group
4 (106 mmHg) was nearly 7.5 mmHg lower than that of those in group 1 (113 mmHg).
Although the results for DBP did not reach significance, trends were simitaode t

found for SBP. This is the first study documenting a possible beneficial efféet of t
consumption of fruits, vegetables, and dairy on BP in a youth population, and is
consistent with findings in adults from the DASH trial.

In 2000, Falkner et al. examined the nutrient intake of 14-16 year-old adolescents
at high risk for HTN (BP at or greater than th& @@rcentile on two occasiorfS).

Participants (79% African American) completed 24-hour dietary regatlsvere then
classified based on high or low folic acid intake, a proxy for fruit and vegetabkeint
Average DBP was significantly higher in the low folate group (74 mmHg) as codnpare
to the high folate group (70 mmHg). In addition, those in the low folate group had
significantly greater daily energy and sodium intakes and lower daalyasatof

potassium, calcium, and magnesium. This study provides evidence that didtmnspat
may contribute to BP levels among adolescents at high risk for HTN.

Finally, in 2004, D’Addesa et al. compared the dietary intake of hypertensive and
normotensive Italian adolescents (n=28H)iet was assessed via 24-hour dietary recalls
and food records. Participants were considered hypertensive if BP was at othgbove
90" percentile for age and gender. The mean daily intake of energy, maewtsyind
cholesterol was greater among the hypertensive teens, although not dhatistica

significant. No significant differences were found in micronutrient intakedsn the



two groups. Data trended towards a greater consumption of meat, ham, salami, cheese
and fish among the hypertensive adolescents as compared to normotensive cainterpart
All three studies that have investigated the relationship between diet anchHTN i
youth appear to support the hypothesis that diet is an important modifiable resifdact
HTN in this age group, just as it is for adults. Combined with the ample evidence that
elevated BP begins at a young age and tracks into adulthood, there is a great need for
dietary HTN prevention programs targeted at youth. In order to make thesantehn
in-depth understanding of adolescent meal patterns of those at risk is crucial.
Purpose and Specific Aims
The purpose of this project was to learn the usual meal patterns of African
American adolescents and determine how they vary by gender and HTNatigk st
Aim 1: Develop a systematic method to capture a visual representation of the usual meal
patterns of participants (Meal Pattern Timelines [MPT]) that may betosdistinguish
those of differing HTN risk profiles and also as a future tool for dietary ehang
Approach: Information about daily eating was extracted from in-depth semi-strdcture
interviews with participants to construct MPTSs.
Aim 2. Describe the differences in meal patterns between those of differingrgeandi
HTN risk categories based upon MPTSs.
Approach: Descriptive statistics was used to compare the relative proportion of bkalthf
moderate, unhealthful, and skipped eating and drinking occasions across gendeks and ris

categories.



Aim 3: Identify the meal patterns derived from MPTSs that are related to SBP, D8P, a
body mass index (BMI), regardless of gender and risk categories.

Approach: Meal pattern variables were identified from the MPTs. Participasits w
assigned a “1” if they definitively displayed the meal pattern varefdea “0” if they

did not or it was not clear whether they did or not. One way ANOVA with JMP version
6 was used to compare the intake of components of the DASH diet of those participants
who were assigned a “1” with those who were assigned a “0” for eachlearideal
patterns that yielded statistically significant difference)(p5) were retained for an
exploratory principal components/factor analysis (PC/FA). Factongedeirom the

PC/FA were used as independent variables in step-wise models, with SBP, DBP, and
BMI as the dependent variables.

This project provided a better understanding of the usual meal patterns ahAfric
American adolescents and how they vary by gender and HTN risk status. Téds proj
also identified those meal patterns related to HTN risk and clinical outcoasiras in
this population. These findings may be used in future diet-based HTN prevention

interventions for African American adolescents.



CHAPTER Il

REVIEW OF THE LITERATURE

The DASH clinical trial provided persuasive evidence that dietary motilificsa
are an effective approach to reducing high BP among dd#&rallel research has not
yet been conducted in an adolescent population, though it is likely that teens @t risk f
early onset HTN would achieve similar benefits as adults by adopting the DEH
This review of literature describes what is known about adolescent eatalgtiarr to
the components of the DASH diet and examines associated meal patterns as potential
targets for dietary intervention.
Fruits and Vegetables

The DASH diet contained 8-10 servings of fruits and vegetables daily, whereas
the control diet contained only 3!2Among adolescents, mean consumption of fruits
and vegetables has been reported from 2.1 to 3.62 servings par dagcording to the
most recent results from the Youth Risk Behavior Surveillance System (SRB&ly
20.1% of students in grades 9-12 surveyed had eaten fruits and vegetables five or more
times per day in the seven days preceding the sdhfythermore, adolescent
consumption of fruits and vegetables has declined between 1999 an¥f 2afghn et al.
reported secular decreases of 0.7 and 0.4 servings per day among girls and boys,

respectively, in two cohorts of high school students in Project BAT.
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Neumark-Sztainer et al. assessed fruit and vegetable consumption of 36,284
adolescents in grades 7-12 in Minnesota via an abbreviated food frequency quiestionna
(FFQ)#° An alarming 28% of participants reported less than daily consumption of fruit
and 36% reported less than daily intake of vegetdBMsles and students of low
socioeconomic status (SES) reported inadequate daily consumption of fruits and
vegetables more often than females and students of higher SES. In additian Afric
American students were found to be at greatest risk for inadequate vegetable
consumption, a finding which has been both repli¢dtéand disputed®3>42

Research indicates that adolescent fruit and vegetable consumption has not only
decreased over time, but also decreases longitudinally witff 44€In 2004, Demory-

Luce et al. compared the 24-hour dietary recalls of 246 young adults in the puaspect
Bogalusa Heart Study with previous recalls done at adéTlite percentage of

participants consuming fruits and vegetables was significantly greatbildhood (65%

and 88.6%) than in young adulthood (30.2% and 81%3%s)addition, the 2005 YRBSS
reported a lower prevalence of adequate fruit and vegetable intake anfbggddrs as
compared to'9 graders’® Finally, Larson et al. assessed fruit and vegetable consumption
of 1,205 teens in Project EAT with the Youth and Adolescent FFQ (YAQ) at early
(middle school), middle (high school), and late (post high school) adolesCdbaity

intake of fruits and vegetables decreased by 0.75 servings between earigdied m

adolescence and by 0.6 servings between middle and late adoleScence.

11



Adolescent fruit and vegetable consumption has been linked with three meal
pattern characteristics (frequency of family dinner, involvement in food prepgrand
consumption of fast food), which may prove to be useful avenues for dietary intervention.

Frequency of family dinner has been positively correlated with fruit andalgdget
consumption in a number of studi8$**Gilman et al. reported that subjects who ate
family dinner daily consumed an average of 0.8 more servings of fruits and vegetables
per day compared to participants who ate family dinner never or som&' dégteon et
al. found that compared to those who ate two or fewer family dinners per week, those
who ate three or more were 19% less likely to report poor vegetable consumption and
22% less likely to report poor fruit intak&€These effects increased with frequency of
family meals. Lastly, Larson et al. reported that greater frequerfeyndfy dinners at
baseline was associated with greater intake of fruits and vegetaklg®éirs latet®

Unfortunately, many teens do not eat dinner with the family very often, as
evidenced by results of three major studies that have examined familyrecgedrfcy
among adolescents: Project EAT, GUTS, and ADD HEAL*tHeens in Project EAT
reported eating, on average, roughly four family meals per ##€8R°Results from

GUTS, ADD HEALTH, and the ongoing North Carolina CHAMP survey are below:

Table 1. Frequency of Family Dinner Among Adolesa#s
GUTS*"™ Never or Some Days Most Days Every Day
16.5% 40% 43.5%
ADD HEALTH * < 3 per Week 4-5 per Week 6-7 per Week
30.5% 21.5% 48%
CHAMP * < 4 per Week 5-6 per Week 7 per Week
40.9% 24.4% 34.7%

12



These data indicate that although a significant number of adolescents ardyregula
consuming family dinner, a proportional number are doing so infrequently.

African American adolescents appear to eat family meals less loéten t
whites?®8*?The 2003 CHAMP report indicated that 19.6% of African Americans under
the age of 17 ate fewer than three family dinners per week compared to 10.7%eof whi
counterparts? In a study by Neumark-Sztainer et al., a higher percentage of Black teens
reported never eating a family meal in the past week compared to all @&t ra

As with fruit and vegetable consumption, frequency of family meals among
adolescents decreases longitudinally with ‘@gé*°-*>2>*>Fylkerson et al. found that
22.3% of 7-9" graders reported two or fewer family meals per week compared to 39.2%
of 10"-12" graders”® Simultaneously, 40% of the younger adolescents reported seven or
more family meals per week compared to 22.4% of the older adole3t¥otsnger
adolescents in Project EAT reported eating an average of 5.7 family pezalieek
compared to 3.5 for older adolescetitshe GUTS study found similar age-related
trends; the percentage of 14 year olds who ate family dinner never or sonvetisnes
twice that of nine year olds (24% vs. 128%).

Another meal pattern characteristic that has been positively linked witbsadat
fruit and vegetable consumption is involvement in food preparation. Although mothers
are most frequently reported as the preparers of food within the home, two regent, la
cross-sectional studies investigated adolescents’ involveffi&in both cases,
participants were drawn from Project EAT and food preparation habits and dmtdaey i

were self-reported via a survey and the YAQ, respectively. The first atasigone in

13



31 middle and high schools in Minnesota during the 1998/99 schod’yarat the
second, five years later by mail when participants were aged 18-233/&he majority
of adolescents in the initial study (68.6%) reported involvement in food preparation for
the dinner meal at least once during the week prior to the survey, although fregpasncy
typically limited to one or two times per we®kThe follow-up study found that most
young adults did not prepare food or engage in food preparation activities such gs buyin
fresh vegetables, writing grocery lists, or preparing green salad on ausekly basis®

In both studies, frequency of food preparation was positively associatedwitith fr
and vegetable consumptidh?® Teens reporting involvement in food preparation seven
times per week ate one-half more servings of vegetables and one-halemargssof
fruit per day than those reporting no involvem®rn the follow-up study, 31% of young
adults reporting high food preparation frequency consumed five servings of fruit and
vegetables daily compared to 3% of those reporting low food preparation fregtiency.

Both studies uncovered a striking difference between gentf@semale
participants were more likely to be involved in food preparation than males and reported
higher perceived adequacy of cooking skills. Males were more likely tottdye use of
frozen dinners and packaged convenience foods and reported lower perceived adequacy
of cooking skills>**° Molaison et al. reported the same restfiddditionally, African
Americans in the Project EAT follow up study were less likely to be involved in food
preparation and reported lower perceived adequacy of cooking skills than3Vhites

Fast food consumption is the third meal pattern characteristic linked to adolescent

fruit and vegetable consumption; a number of studies have uncovered a negative

14



associatiori’*4%%French et al. surveyed 4,746 adolescent students enrolled in Project
EAT about fast food restaurant use and collected dietary information via thé3YAQ

Males who ate fast food three or more times within the week prior to the studiedepor
27% less fruit consumption and 32% less vegetable consumption than males who never
ate fast food in this time franfd Similar results were found for femaf&sA study by

Bowman et al., which incorporated a within-subject design, found that adolescents
consumed fewer non-citrus fruits and non-starchy vegetables on days when fasigood w
consumed compared to days on which it washot.

Unfortunately, the number of fast food restaurants in the United States has
doubled between 1972 and 1995 and accordingly, youth’s consumption of fast food has
risen from 2% of total energy intake to 10% of total energy intakée average
adolescent eats at a fast food establishment two times petaedlon any given day
30% of youth consume fast fo8dln one study, 75% of middle and high school students
reported eating fast food at least once within the week prior to the®%tudy.

Across the literature, fast food consumption increases with age; high school
students consume fast food more frequently than middle school students, who do so more
frequently than elementary school studéafs:®>Greater frequency of fast food intake is
also associated with male gertd&f°®and non-white race, specifically African
American®*%*®>Schmidt et al. found that throughout adolescence, Black girls consumed
fast food more often than white counterp&ttiterestingly, increased consumption of

fast food has also been associated with residency in the $outh.
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Evidently, American adolescents are not coming close to meeting the DASH
recommendations for fruit and vegetable consumption. Family meals and involvement i
food preparation appear to be two meal pattern characteristics that aneepositi
associated with fruit and vegetable consumption among youth. Conversely, fast food
consumption has been reported as negatively related. Males, African Americans, and
older adolescents may be at greatest risk for inadequate intake of fruitgetables as
they may be less likely than females, whites, and younger adolescentsdittneatvith
family and to prepare food, and at the same time more likely to eat fast food.

Dairy and Calcium

The DASH diet provided participants with three servings of low-fat dairy and
1,240 mg of calcium per day, compared to 0.5 servings of dairy and 450 mg of calcium in
the control diet? Because calcium is so crucial for accrual of peak bone mass during
adolescence, it is recommended that adolescents consume four servings periltay of m
or milk products in order to reach the adequate intake (Al) recommendation fancalci
of 1,300 mg/df” However, numerous studies have shown that most adolescents are not
meeting these guidelin€%’*Recent research suggests that most adolescents are only
consuming between one and two servings of milk pe¥’d&j*and between two and
three servings of total daify.Average calcium intake has been reported as 700-1,217
mg/d for males and 500-1,035 mg/d for fem&fs:*Data from NHANES indicates that
mean adolescent calcium intake falls around 66% of the Al and that only 14% of
adolescents meet the guidelifid&=urthermore, secular data show that milk consumption

has declined among adolescents between the late 1970's and the mid21990's.
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Virtually all studies suggest that adolescent females consume less nnjikadd

calcium, and are less likely to meet related guidelines than adolescesffiale’’

Table 2. Project EAT: Average Daily Consumption ly Gender®

Servings of Milk

Servings of Dairy

Calcium (mg)

Males

2.0

2.9

1,217

Females

1.5

2.4

1,035

According to the 1998 Continuing Survey of Food Intakes by Individuals (CSFII), 14-18
year old males attained 89% of the Al for calcium, whereas their femai¢ecparts
only attained 54%° Similarly, a telephone survey of youth ages 3-17 in Mississippi
found that boys were 1.7 times more likely than girls to meet the Al for cal@ium
Johnson et al. reported that girls 5-17 years of age were more than twiadyaihén
boys of the same ages to drink no milk af all.

It is also generally accepted that African Americans consume lésglairy, and

calcium, and are less likely to meet related guidelines than Caucasiascadtse

Table 3. Project EAT: Average Daily Consumption ly Race®

Servings of Milk

Servings of Dairy

Calcium (mg)

Caucasians

2.1

3.1

1,231

African Americans

1.45

2.45

1,137

The 1994-96 and 1998 CSFIl indicated that 95% of white adolescent males aged 14-18
years attained 95% of the Al for calcium, as compared to 74% of African éameri
counterpart§® Only 58% of white and 45% of African American adolescent females met
the Al. Additionally, the Mississippi telephone survey found that white youths were t

times more likely than African American youths to meet the calciuff! Adhnson et al.
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reported that African American youth ages 5-17 years were more likely thsn whi
counterparts to drink no milk at 4.

Most research indicates that as youth get older they consume fewer milkrgnd da
products and are less likely to consume the recommended amount of calcium for their
life-stage*®%"1"""*According to the 1996 CSFII, the proportion of milk drinkers less
than 11 years of age was significantly higher than in the 12-17 year offiagg’ In a
prospective study of 151 girls in Pennsylvania, 90.7% of girls at age five cochsuitke
compared to only 78.1% of girls at age’I Bignificantly, this translated into a reduction
from 98% of girls meeting the calcium Al at age 5 to only 27% at agéFRuirthermore,
the Mississippi telephone study found that with each one year increase in agklsiod
meeting the Al for calcium decreased by a factor of @ Ther studies have found that
residents of the South are less likely to consume milk, dairy, and adequate ¢&fcium.

Adolescent dairy and calcium consumption has been linked with three meal
pattern characteristics (intake of sweetened beverages, breékfpsig and fast food
consumption) which may prove to be useful avenues for dietary intervention.

The negative association between sweetened beverages and milk consumption has
been well documented®®®2Johnson et al. found that among adolescents ages 12-17,
total milk consumption was significantly negatively associated with $aftrdrink and
fruit drink consumptior?° Dietary recalls of 13-18 year olds in the CSFIl were analyzed
by Harnack et & Those participants consuming 26 oz/d of soda or more were four

times more likely to consume less than 8 oz/d of milk than nonconsumers &f soda.
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Secular increases in sweetened beverage consumption have also been well
documented. The prevalence of soft drink consumption among youth ages 6-17
increased from 37% in 1978 to 56% in 1998vithin the same time frame, mean intake
of soft drink has more than doubled from 5 0z/d to 12 0z/d and percent energy intake
derived from soda has doubled from 2.9% to 5*®W%take of other sweetened beverages
(i.e. fruit drinks and sweet tea) has also incred3#ds estimated that 83-94% of teens
regularly consume soft drinRé3* The 1994 CSFII found that 32.3% of adolescents
consumed less than 13 oz/d of soda, 28.1% consumed 13-25.9 oz/d, and 22.2% consumed
26 oz/d or moré&? Although the amount of soda consumed per day appears to vary
among adolescents, average daily consumption has been reported as 12%% 6714.

Males, Caucasians, and older adolescents are more likely to consume sodas than
females, African Americans, and younger adolesc@ifs®8283rhe 1999 CSFII
indicated that adolescent males were more likely than females to coh2uwomél or
more® Both data from the 1998 CSFIl and 1999-2002 NHANES surveys reported that
whites consume significantly more sodas than other P&¢&&and that consumption
increases with ag¥:"*®However, African American adolescents consume significantly
more fruit drinks/ades than other races across all age gtoligéAfrican American
adolescent males consume 2.5 times as many of these beverages as white deunterpa
African American adolescent females consume twice as fiakmong teens, research
indicates that consumption of diet drinks, coffee, and tea i$%8w.

Another meal pattern characteristic negatively linked with adolesceytatad

calcium intake is breakfast skipping. It is generally accepted thatsadals who
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consume breakfast have superior nutrient intakes compared to peers who skip
breakfast>® The Bogalusa Heart study reported that young adults who skipped
breakfast were less likely to attain 2/3 of the recommended daily alloi@nmany
vitamins and minerals, including vitamin D and calcitirBignificantly higher intakes of
these micronutrients were noted among breakfast €afve recent studies have
examined the impact of ready-to-eat breakfast cereals on nutrientihit3kelolescents
who consumed ready-to-eat cereal most frequently had higher intakes ofiahtsut
examined, including calcium. As 95% of ready-to-eat cereal consumers do saltgith m
it may be that consumption of these cereals increases dairy and calciunfintake

It has been reported that 6.5-12% of children and 20-37% of adolescents skip
breakfast on any given d&y*>®'The majority of the literature suggests that females and
African Americans are the most likely subgroups to skip brea¥43mn 2005, Affenito
et al. examined data from the National Heart, Lung, and Blood Institute (NHaBWwth
and Health Study, a 9-year, longitudinal, biracial cohort study with annual f®aihy
records>® Participants (n=2,379) were all female, ages 9-10 at baseline. White girls
reported more frequent breakfast consumption than African American countesparts
discrepancy that increased with age; whereas 18% of 18-19 year old white females
reported skipping breakfast on all three days of the food record, roughly 25% of their
African American counterparts reported doing so.

The third meal pattern characteristic negatively associated withatad calcium
intake is fast food consumptiéfi®* Bowman et al. analyzed two days of 24-hour dietary

recall data from 6,212 participants aged 4-19 years in the 1996 CSFIl and the 1998
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Supplemental Children’s Surv&§Those participants who did not consume fast food on
either day of the study consumed significantly more milk than those who consighed fa
food on one or both days (302 g/d vs. 236 g/d). A within-subject analysis of a subset of
2,080 participants who ate fast food on one of the two study days was also carried out.
Significantly more milk was consumed on the day when fast food was not eatend294 g/
vs. 250 g/df? In 2001, French et al. reported that of 4,710 adolescents enrolled in Project
EAT, those who reported consuming fast food three or more times in the week prior to
the survey consumed significantly less calcium and 20% less milk than thosgpaatdic
who reported never consuming fast food in the week prior to the stirvey.

Apparently, American adolescents are falling short of both the life-stadje
DASH recommendations for dairy and calcium. Sweetened beverage consumption,
breakfast skipping, and fast food intake are three meal pattern charasténest have
been negatively associated with consumption of dairy and calcium among adslescent
African American and older adolescents may be at greatest risk for irzael@upake of
dairy and calcium as they may be more likely than Caucasians and youngsceasle
to consume sweetened beverages, skip breakfast, and to eat fast food. Both geatlers a
risk of inadequate dairy and calcium intake; adolescent females tend to consame few
milk products than males and are more likely to skip breakfast, while males &e mor
likely than females to consume soft drinks and to eat fast food.
Sodium

Although the DASH diet provided participants with roughly 3,000 mg/d of

sodium, the follow up study by Sacks et al. found that even greater reductions ineBP wer
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seen when the DASH diet was combined with sodium restrittifithe current Al for

adolescent sodium intake is 1,500 mg/d and the tolerable upper intake level is 2,300

mg/d®’ However, a number of studies have indicated that adolescents’ actual intakes are

well beyond these ideals, between 2,869 and 8,800 mg/d on al&tagéccording to

the 1999-2000 NHANES, mean daily sodium intake for 12-19 year-old males and

females was 4,137 mg and 3,041 mg, respectiélis is an increase from the mid

1970s when NHANES data reported average daily intake as 3,071 mg for males and

1,953 mg for female€. It is currently estimated that only 29% of adolescent females and

4% of adolescent males meet the recommended intake levels for Sédiem studies

have addressed teen sodium intake by gender and race. Thus, although NHANES data

suggests that males may consume more sodium than females, these trendstaia.unc
Increased sodium intake has been correlated with increasing age amtnyg o

He et. al analyzed data from 1,658 children and adolescents involved in the National Die

and Nutrition Survey for Young People in Great Britdieven day food records were

used to assess sodium intake; the average sodium consumption at age four was 4,700

mg/d while that at age 18 was 6,800 my/th this same study, He et al. showed that

sodium intake in youth was significantly and positively associated with SBReaEbr

increase of 1g/d of sodium, SBP increased by 0.4 miHastly, He et al. conducted a

meta-analysis of 10 studies that examined sodium restriction and BP in children and

adolescent¥ They found that as in adults, a modest reduction in salt intake (average of

42%) resulted in significant decreases in SBP (average of 1.17 mfmHg).

22



As two major sources of salt in the adolescent diet are processed foodg and fas
food,” snacking and fast food consumption are two meal pattern characteristics that may
be related to sodium intake. Interestingly, the meal pattern charactefistveetened
beverage consumption may be related to sodium intake a¥*well.

Numerous studies have reported that salty snack foods such as potato chips,
pretzels, and popcorn are among the top snack food choices for adofés€antsthat
consumption of such items has become increasingly common in this popti&fidh.

Zizza et al. analyzed data from nationally representative surveys fromd 2996 of

8,493 young adult¥ In this time period, the energy contribution of salty snacks doubled
from 5.9% to 11.59%8° Stockman et al. conducted 3-day food records with 180 adolescent
males and found that snacks alone provided 685 mg/d of sodium, or 46% of'te Al.

In general, it is estimated that 77-93.2% of adolescents consume at least one
snack per day>®"1%%1%As many as 65.4% are consuming two or more snacks per day,
with up to 28.7% snacking a minimum of four times per §a§* 1t has been reported
that the average adolescent consumes between 1.63 and 2.3 snacks p&Ftfay®
contributing up to 25% of total daily energy intaR&®%01021%41%,rthermore,
shacking is becoming increasingly common. Comparison of three nationally
representative surveys conducted between 1977 and 1996 revealed increases in the
prevalence of adolescents who snack at least once daily, average number of daily
snacking occasions, and average caloric value of each snacking o&eastén.

Studies making demographic comparisons of adolescent snacking habits are

limited. Cross et al. and Zizza et al. found no significant differences in sna@tiagior
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by gender>? Only two studies have addressed associations between snacking and race;
one reported a greater intake of snacks among Blacks in comparison to'¥kitesthe
other reported the conver¥é.

A second meal pattern characteristic that has been associated with sadken
is fast food consumption. Paeratakul et al. examined dietary intake data of 8,3@hchildr
and adolescents who participated in the 1994/96 and 1998 &Sk reported that
participants who ate fast food on one or both survey days consumed on average 101 mg/d
of sodium more than those who did not eat fast food on either day of the survey, a
statistically significant differenc¥.Schmidt et al. collected dietary intake data via 3-day
food records of 2,379 Black and white adolescent girls in the NHLBI Growth anchHealt
Study and found a significant dose-dependent effect of fast food consumption on sodium
intake® The mean sodium intake of those who ate fast food less than once per week was
3,085 mg/d, for those who ate fast food one to three times per week was 3,134 mg/d, and
for those who ate fast food four or more times per week was 3,236 g/d.

Finally, He et al. analyzed cross-sectional data from the Nationahie
Nutrition Survey for young people in Great Britain and found a highly significant
relationship between sodium intake and sweetened beverage consuthigtidiiple
regression analysis revealed that for each 1 g/d increase in salt iotag@nption of
soft drink increased by 27 g/d. Extrapolating this finding, the researches tsipethe
that if salt intake was reduced by half among children 4-18 years of agelitkihe

(average decrease of 3 g/d), the average consumption of soft drinks would de8line by
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g/d, or 2.3 soft drinks per weékThis is the first study to find a positive relationship
between sodium and the meal pattern characteristic of sweetened beosisgaption.

It is obvious that American adolescents are exceeding age-relatedrgpsdeli
sodium consumption, the tolerable upper limit for sodium, as well as the levels of sodium
restriction previously shown to help decrease BP. Snacking, fast food consumption, and
sweetened beverage consumption are meal pattern characteristics ¢haddra
positively associated with sodium intake and may thus be effective targetstéoy di
change. Males and African Americans may be at greater risk than fandlegites
due to greater consumption of sodium, fast foods, and maybe salty snacks.
Dietary Fat and Other Key Nutrients

The DASH diet included reductions in total fat, saturated fat, and cholesterol as
compared to the control diet, which was meant to represent a typical Amegt&HTtie
DASH diet also provided greater levels of potassium, magnesium, and’fibewever,

as shown below, adolescents are not meeting DASH recommendations.

Table 4. Dietary Fat and Other Key DASH Diet Nutrients
DASH Diet™ Control Diet™® Averagé™™™

Adolescent

Consumption
Total Fat (% kcal) 27 37 32.0
Saturated Fat (% kcal) 6 16 11.3
Cholesterol (mg) 150 300 250
Potassium (mg) 4,700 1,700 2,474
Magnesium (mg) 500 165 250
Fiber (g) 31 9 12.48-14.4

As with other components of the DASH diet, consumption of these nutrients has

been linked to meal pattern characteristics. The positive association betetaey fait

25



and fast food consumption has been widely documéftéd’2Snacking has also been

linked with increased fat intake among adolescétits’

Frequency of family dinner has
been negatively correlated with both total and saturated fat fitdk8and positively
related to intake of potassium, magnesium, and fb&r*°Adolescent fiber intake has
also been positively associated with greater involvement in food prep&tatich
negatively associated with breakfast skippirand fast food consumptiGfi®* 12
Finally, the literature suggests that compared to Caucasian adolegdéeoés American
adolescents may be at greater risk for overconsumption of dietary fataledterof***?
and at greater risk for underconsumption of micronutritfits.
Summary
Adolescent intake of those foods and nutrients key to the DASH diet (fruits,
vegetables, low-fat dairy, calcium, sodium, total fat, saturated fat, chrolegtatassium,
magnesium, and fiber) is far from those levels shown to clinically reduce BP.
Furthermore, research suggests that intake of these foods and nutrientstagpears
largely dictated by meal patterns. Manipulation of meal patterns may thnsffecive
strategy for facilitating dietary change among adolescents, as oppdsedging strictly
on dietary intake. An in-depth understanding of those meal patterns related to KITN ris
is needed before HTN-prevention interventions aimed at youth may be carried out.
Finally, research suggests that compared to Caucasians, African &meric

adolescents may be more likely to exhibit meal patterns that put them atdligioat

risk for HTN. This is consistent with the fact that African Americansraoee likely
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than Caucasians to experience early onset HTN. As such, dietary HTN intarventi
programs specifically targeted at this high-risk population are needed.

This project provided a better understanding of the usual meal patternscahAfri
American adolescents and how they vary by gender and HTN risk status. This proje
also identified those meal patterns related to HTN risk and clinical outcoasuras in
this population. These findings may be used in future diet-based HTN prevention

interventions for African American adolescents.
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CHAPTER IlI

RESEARCH DESIGN AND METHODS

Data for this project was part of the database from a larger researgltidd
R21 HLO77502) that: 1) examined the differences in health beliefs and lifestyle
characteristics of young African Americans who varied in HTN risk arab@pared
adolescents’ responses to those of their mothers. This project focused solely on
describing variations in adolescent meal patterns by gender and HTN tisk sta
Subject Selection

Participants were African American males and females from an uudbam&n
county in the Southeastern US, ages 17-20, who participated in previous research on
hemodynamics under stress, during which casual SBP, BMI, and sodium excretion under
stress (WaV) were measured. These earlier clinical measurements were used to
determine eligibility for the larger study. The selection criterion fghdnisk participants
was having had at least two of three HTN risk factors: BMI"@&centile for gender
and age, elevated casual SBP but not hypertensive (113 mmHg < SBP < 135 ammdHg),
reduced WaV (<0 mEg/hr) from baseline to stress. The inclusion criteria for low risk
participants were having had SBP < 108 mmHg, BMI between tharid 8%’
percentiles for gender and agedchange in WaV > 0 mEg/hr from baseline to stress.

A more detailed description of participant selection may be found in the publication
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“Views of HTN among young African Americans who vary in their risk of depielg
HTN” by Savoca et al., currently in press Ethnicity and Diseast

One hundred and twenty-four potential participants were identified from the
hemodynamics research and were sent participation invitation lettetg-sEoeen
potential participants could not be contacted by phone or mail. Nineteen others were
unavailable or not interested. Fifty-eight participants provided informed consem¢l{a
as parental assent for minors) and received HTN education material andasi$50 ¢
incentive upon completion.

The study protocol was approved by the Institutional Review Boards at the
Medical College of Georgia in June, 2004 and University of North Carolina at
Greensboro in August, 2005.

Data Collection

The primary method of data collection was in-depth, semi-structured, Etetite
interviews. The principal investigator (PI) and a trained researchaasiRiA)
conducted all the interviews which lasted approximately 45-75 minutes and were
audiotaped. The interview covered the following topics: beliefs about the cadses a
treatment of HTN; awareness of family members’ HTN treatment amdmets; eating,
exercise, smoking, and sleeping habits; sources and impacts of stresstiaiffaetors
on lifestyle behaviors; views of mother’s lifestyle habits.

After the interview, height and weight were measured using a digitalvsithle
height rod according to established protocols. BMI was calculated as wejpivided

by height (n3). Blood pressure was measured thrice according to standard protocol using
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a mercury sphygmomanometer. Finally, the National Cancer Insti{M€ Diet
History Questionnaire (DHQ) was administel&d.
Data Analysis

Medical transcriptionists transcribed all interviews verbatim. Thetqtiag
software, Atlas.ti, v.5.1.72" was used to code, retrieve, and organize the rich data set.
The Pl and trained RAs coded all participant statements in the transcngausding
dictionary developed by the interviewers based upon the interview topics. Akisegm
coded with “weekday eating” were retrieved. From these segmentslmémwas
constructed for each participant to capture a visual representation afghairmeal
patterns within the context of a typical 24-hour week-day. The timelines inahstdedi
foods eaten, eating times and locations, frequency of eating occasions, and tthle gene
nutritional value of foods and drinks consumed. Sleeping patterns and hours spent at
work, school, or sports practices were also captured. Timelines of meahgpad@Ts,
were constructed as follows.

First, the participant’s general daily activities were shaded on the BIPT a
sleeping (violet), school (light blue), work (peach), or sports practice (ligkj.gAll
remaining hours were left white indicating time spent at home, in transityen. dilext,
all meals (solid bars), snacks (striped bars), and drinks (spotted bars) we q@hothe
timeline in half-hour increments, with the left column of a half-hour increment
representing food intake; the right column representing fluid intake. Each food or drink
item was plotted at one of three frequency levels: 1 =1-2 times per weekigses)e2

= 3-4 times per week (usually), and 3 =5 times per week (always). Skippeximeeal
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assigned the frequency level of 0 = 0 times per week (never). Finally, thiy quali
categories (healthful, moderately healthful, or unhealthful) of foods and esera
consumed were determined by Tara Flint. Items that were nutrient-dehk®swain total
fat, saturated fat, sodium and sugar were classified as healthful ancolozesl green.
Items that were nutrient-sparse, high in calories, fat, sugar, and sodiunil, as fvghly
processed, frozen, convenience and fast foods were classified as unheadthiera
colored red. Finally, the items that did not fall into either of these two catsgoere
classified as moderate and were colored yellow. All food and beveesgfichtions
were reviewed and revised by the Pl and other RAs.

MPTs for each participant became a new data set used to describe tleackie
in meal patterns between those of differing genders and HTN risk categuaties a
identify meal patterns related to SBP, DBP, and BMI, regardless of gand eisk
categories.

Finally, participant responses to the NCI DHQ were entered into Diet*Calc
Analysis Program software version 1.4*8which was used along with the DHQ
Nutrient Database’ to assess usual intake of DASH diet components (total kcal, fiber,
sugar, fat, saturated fat, trans fat, cholesterol, sodium, calcium, vitamin Desnag,
potassium, caffeine, vegetables, fruit, dairy, milk, yogurt, and cheese).

Qualitative Analysis

Aggregate data derived from participant’'s MPTs was used to compare the

proportions of healthful, moderately healthful, unhealthful, and skipped breakfasts,

lunches, and dinners across genders and risk categories. Proportions wegitedahsul
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follows. Each participant was assigned five dinner opportunities per weekydatdb
possible dinners for low-risk participants (29 participants * 5 week-days) and 145
possible dinners for high-risk participants (29 participants * 5 week-d®fghe 145
possible dinners for low-risk participants, the numbers of healthful, moderatatyfukal
unhealthful, and skipped dinners were counted and expressed as a percentage of total
possible dinners. For example, if 40 dinners of low-risk participants were thribkal
then 28% of all dinners of low-risk participants were unhealthful (40/145 * 100). The
percentages of dinners eaten by high-risk participants that were beaftbflerately
healthful, unhealthful, and skipped were also calculated using the same procedure.
Finally, these calculated proportions were compared between low- andskgh-ri
participants to ascertain overall differences in meal consumptiomrnsaktg risk

category. Comparisons were done the same way for breakfast and lunch anddor ge
and subgroup analyses (i.e. males vs. females and low-risk males vs. highlesksna
low-risk females vs. high-risk females).

Aggregate data derived from participant’'s MPTs was also used to compare the
average number of snacks and beverages consumed per day as well as the proportions of
healthful, moderately healthful, and unhealthful snacks and beverages acrassl risk
gender groups. Proportions were calculated as follows. For each partitipamimber
of snacks eaten per week was counted. Of the total number of snacks eaten by low-risk
participants, the numbers of healthful, moderately healthful, and unhealthful snigcks ea
were counted and expressed as a percentage of total snacks. For exampléui-eac

risk participant ate two snacks per day the total number of snacks was 290 (29
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participants * [2 snacks per day * 5 days per week]). If 87 of these snackbemditeul,
then 30% of all snacks of low-risk participants were healthful (87/290 * 100). The
percentages of snacks eaten by high-risk participants that were healtdalately
healthful, and unhealthful were also calculated using the same procedurey, Feak
calculated proportions were compared between low- and high-risk participants t
determine differences in snacking behavior by risk category. Comparisoasione the
same way for beverages and for gender and subgroup analyses.

As the small sample size precluded statistically significant findingpoptional
differences greater than 10% were considered qualitatively importanse Tésults were
used to describe the archetypal meal patterns of the four risk-gender groups.
Quantitative Analysis

In order to systematically examine the MPTs for relevance to clinicabimeatc
measures, a series of variables were identified from the timeline&levgys eats a
healthy dinner” or “snacks more than twice a day.” Essentially, everibjmsseal
pattern was attempted to be captured as a variable. Each participante@sic if
they definitively displayed the meal pattern variable or “0” if they did notibmias
indiscernible. Estimates of intakes of total kcal, fiber, sugar, fatsegat fat, trans fat,
cholesterol, sodium, calcium, vitamin D, magnesium, potassium, caffeine, vegetable
fruit, dairy, milk, yogurt, and cheese were obtained for each participanttfre output
of the Diet*Calc software. For all meal pattern variables, the aventajesiof each
DASH diet component of participants coded with “1” was compared to that of

participants coded with “0.” T-tests were used to identify differemcBASH diet
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components between these two groups; i.e. those who reported the meal pattern and those
who did not. Results were considered significant at p<0.05.

Because it was postulated that an interdependence existed between some of the
meal pattern variables, an exploratory principal components/factor an@h3iFA) was
carried out to determine the underlying dimensions and to achieve data redubgon. T
meal pattern variables selected for the factor analysis had to meetiieea. First,
meal pattern variables had to characterize 25% to 75% of the participants to ensure
adequate variance. Second, meal pattern variables had to be statisgoélbasitly
related to at least one of the DASH diet components (p<0.05). Third, meal pattern
variables had to explain at least ten percent of the variatfon QRL0) in intake of at
least one DASH component to which they were statistically significasitited. Three
DASH nutrients (g fiber/1000 kcal, g sugar/1000 kcal, and mg Ca/1000 kcal) were
associated with a far greater number of meal pattern variables than ahutients.
Therefore, three additional meal pattern variables that werdistdlyssignificantly
(p<0.05) related to these nutrients (always skips breakfast, never skips $ireaida
drinks two or more unhealthy beverages per day) were also included in the analyses
despite failing to meet the third criterion.

PC/FA with varimax rotation was used to generate factors from the meahpatte
variable correlation matrix. The following four criteria were used to aatbe final
number of factors retained: eigenvalues greater than or equal to 1.0, varialolgdoadi
(>0.5) on one and only one factor (i.e. simple solution), communatt€86, and

variance distribution across all factors.
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Standardized factor scores were generated for each participant fronathe
factor solution. These were used in subsequent step-wise regression mddtstans
as the independent variables and SBP, DBP, and BMI as the dependent variablels. Base
on the results of the stepwise models, reduced models containing only factodsteelate
SBP, DBP, and BMI, respectively, were used for analysis. These modelsia@ used
to assess the variance?(fit SBP, DBP, and BMI uniquely explained by the meal pattern
factors.

All statistical analyses were performed using JMP software ¢res0D.3, 2006,

SAS Institute, Cary, NCY°
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CHAPTER IV

RESULTS

Participants

Fifty-eight participants completed the study. Twenty-nine participaats tgh-
risk African American adolescents (14 females) and 29 participantdaverresk
African American adolescents (16 females). There were no differanage between
the groups (mean = 18.6 years). Regardless of gender, high-risk participantghead hi
SBP (118.12 vs. 108.23, p<0.001), DBP (72.88 vs. 67.45, p<0.01), and BMI (33.03 vs.
21.97, p<0.0001), measured at the time of the interview. A summary of participant

characteristics is given in Table 5.

Table 5. Participant Characteristics (mean + SD)

Characteristic HRM LRM HRF LRF High- Low- All

(n=15) (n=13) (n=14) (n=16) Risk Risk (n=58)

(n=29) (n=29)

Age 18.56 18.4 19.8 18.21 18.92 18.30 18.6
(years) +1.06 +1.29 +1.9 +0.95 +1.21 +1.10 +1.19
BMI 31.91 22.28 34.58 21.72 33.03 21.97 274
(kg/n) +5.7 +2.77 +7.64 +2.64 +6.63 +2.67 +7.48
Systolic Blood 120.66 108.4 116.92 108.08 118.12 108.23 113.09
Pressure (mmHg)| *11.67 +7.98 +10.16 | +10.14 | £10.81 +9.08 +11.07
Diastolic Blood 74.73 67.77 71.69 67.19 72.88 67.45 70.12
Pressure (mmHg)| =+ 6.62 +6.69 +9.24 +5.19 +7.98 +5.61 +7.35
HRM = high-risk males; LRM = low-risk males; HRF = high-risk females; LRF = low-risk females

Aim 1: Meal Pattern Timelines
The MPTs began with sleep, captured daily events after awakening (i.e. school,

work, sports), and ended with sleep. Generally, about half of all participartsnwer
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high school and a third were in college. The remaining 15% were not currently enrolled
in school. The only risk-gender group in which the majority of participants were not in
high school was the high-risk females. For this group, college and not in school were
equally the most predominate. While the majority of low-risk males and high-ris
females were currently working (53.9% and 57.1%, respectively), fewer laviersles
(43.8%) and only three high-risk males (20.0%) worked. High-risk males weee mor
likely than any other risk-gender group to be on a sports team. Participants dverage
about seven hours of sleep per night, waking up around 7:15 a.m. and going to bed
around 12:00 a.m., with no significant differences by risk-gender group. These MPT

characteristics are detailed below in Table 6.

Table 6. Meal Pattern Timeline Characteristics

Characteristic HRM LRM HRF LRF High- Low- All
(n=15) (n=13) (n=14) (n=16) Risk Risk (n=58)
(n=29) (n=29)

Status (# Participants)
High School 10 8 4 9 14 17 31
(66.7%) | (61.5%) | (28.6%) | (56.3%) | (48.3%) | (58.6%) | (53.4%)

College 4 3 5 6 9 9 18
(26.7%) | (23.1%) | (35.7%) | (37.5%) | (31%) (31%) | (31.0%)
Not in School 1 2 5 1 6 3 9
(6.7%) | (15.4%) | (35.7%) | (6.3%) | (20.1%) | (10.3%) | (15.5%)
Working 3 7 8 7 11 14 25
(# Participants) (20.0%) | (53.9%) | (57.1%) | (43.8%) | (37.9%) | (48.3%) | (43.1%)
Sports Team 3 1 0 1 3 2 5
(# Participants) (20.0%) | (7.7%) (0.0%) (6.3%) | (10.3%) | (6.9%) (8.6%)
Wake Time 7:25 7:14 7:04 7:11 7:14 7:12 7:13
(hour:min)
Bed Time 12:16 12:23 11:36 12:17 11:56 12:19 12:0B
(hour:min)
Hours of Sleep 7.13 6.85 7.46 6.91 7.29 6.88 7.09
(hours £ SD) +1.11 +1.28 +1.22 +1.28 +1.15 +1.26 +1.21

HRM = high-risk males; LRM = low-risk males; HRF = high-risk females; LRF = low-risk females
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Participants ate a common set of foods and drinks that were classified as
healthful, moderately healthful, or unhealthful (Table 7). Broadly, foods that were
nutrient-dense and low in total fat, saturated fat, sodium, and sugar werkecla&ssi
healthful. Foods that fell into this category and that were commonly eafertmipants
included fruit, vegetables, yogurt, whole-grain breads, pasta, cereal, and bakkedor gr
chicken and fish. On the other hand, foods that were high in calories, fat, sugar, and
sodium, as well as highly processed, frozen, convenience and fast foods wefiedtlassi
as unhealthful. Commonly eaten foods from this category included pizza, hamburgers,
French fries, sausage biscuits, bacon, doughnuts, hot dogs, fried meats, Ramen noodles,
cookies, candy, and ice cream. The foods that could neither be distinctlfietdassi
healthful nor as unhealthful were classified as moderately healthful. Eeofpl
moderately healthful foods included peanut butter and jelly sandwiches, macaroni and
cheese, cereal bars, eggs, grits, baked and grilled red meats, supplekem)tesith
popsicles. Water and milk were considered healthful drinks while regular, sodset
tea, and fruit drinks such as Kool-Aid and Hi-C were classified as unhealthful. Diet

sodas, flavored milks, and 100% fruit juice were classified as moderatetigfbleal

38



Table 7. Examples of Commonly Consumed Foods & Drks by Quality Category
Healthful Moderate Unhealthful
Breakfast Fruit Cereal bar Sausage biscuit
Cereal Eggs Doughnuts
Yogurt Grits Toaster pastry
Lunch Salad Grilled cheese Pizza
Deli sandwich Peanut butter & jelly Fast food
Fruit sandwich Corn dogs/hot dogs
Dinner Chicken/fish Grilled cheese Fast food
Vegetables Ham/red meat Fried chicken
Pasta Mac & cheese Frozen foods
Snacks Fruit Cereal bar Cookies
Cereal Supplement shake Candy/candy bars
Popcorn Popsicle Chips
Drinks Water 100% fruit juice Regular sodas
Milk Diet sodas Fruit drinks
Flavored milk Sweet tea

The MPTs of participants belonging to the same risk-gender groups displayed

some similar patterns, allowing characterization of a typical MPTafch group. A

typical week-day schedule for a low-risk male would be as follows:

6:00 a.m. — Wake up

6:30 a.m. — Usually skips breakfast. Sometimekspup a sausage biscuit from McDonald’s on
the way to school. Usually has a drink whiciyrbe either water or orange juice.

7:30 a.m. — High school starts

9:30 a.m. — Sometimes eats a cereal bar as a.sBacketimes has a coke.

11:30 a.m. — Usually eats school lunch (pizzai&sf. Sometimes brings a peanut butter & jelly

sandwich from home. Always has sweetaedrink.

2:30 p.m. — High school ends

3:30 p.m. — Always has a snack after school, wiialsually Ramen Noodles. Sometimes the
shack is a banana. He always drinks chaeatélk regardless of the snack.

4:30 p.m. — Goes to work at Wendys.

8:30 p.m. — Usually eats a grilled chicken sataddinner during his break. Sometimes has a
cheeseburger. He always drinks water withet .

9:30 p.m. — Comes home from work.

11:30 p.m. — Goes to bed

The corresponding typical MPT of a low-risk male is shown below in Figure 1.
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Figure 1. Typical MPT of Low-Risk Male
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A typical weekeay schedule for a hi-risk male would be as follows:

6:00 a.m. — Wake up

6:30 a.m. Usually skips breakfast. Sometirrgrabs a banana on the way outdoor to school.

7:30 a.m. High school star

12:00 p.m. -Always eats school lunch (cheeseburger & friesym&imes eats a grilled chee

sandwich. Usually drinks coke. Sometimes drirksrilk.

2:30 p.m. High school ends. Usually s a snack before sports practfegher chips or a
apple). Always drinks aowerade.

3:00 p.m. -Sports practice sta

5:00 p.m. -Sports practice ends. He goes hc

8:30 p.m. -Eats what his mom makes for dinner. Usually fabtken and a frozen side suct
French fries. Sometimes she makes spaghetti. ysldanks Koc-Aid.

10:00 p.m. -Ysually drinks more KowAid before going to bed. Sometimes shacks onrieam.

11:00 p.m. -Goes to be

The corresponding typical MFof a high-risk maleés shown below in Figure

Figure 2. Typical MPT of High-Risk Male

A typical weekeay schedule for a Ic-risk female would be as follows:

6:30 a.m. — Wake up

7:00 a.m. Usually skips breakfast. Sometirreats a yogurt.

7:30 a.m. High school star

11:30 p.m. -Usually eats a turkey or ham and cheese sandwoah filome with an apple or bak
potato chips. Sometimes buys school lunch wheyn sbkeve Seak & Cheese sub:
Usually drinks chocolate milk. Sometimes just iaser

2:30 p.m. High school ends. Usually eats a snbefore work (eithea candy bar or popcc).
Drinks either a coke or orange juice with her st

3:00 p.m. -Starts working at McDonald’s

8:00 p.m. -Gets off of work and goes home. Usually eats ad-made dinner with vegetable
Sometimes will bring homebig mac with her from work. Always drinks sweed.

10:00 p.m. -Sometimes snacks cookies with milk.
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10:30 p.m. -Goes to bei

The corresponding typical MFof a low-risk females shown below in Figure

Figure 3. Typical MPT of Low-Risk Female
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A typical weekeay schedule for a hi-risk female would be as follows:

7:00 a.m. — Wake up

7:30 a.m. -Always eats breakfast at the school cafeteria. alllshas waffles or pancake
Sometimes will grab a bowl of cereal. Usually 8sr8Sunny D. Sometimes drin
cranberry juice

8:00 a.m. First class of thday starts.

11:00 a.m. -Second class of the day e

12:00 p.m. -Eats lunch with friends at the school cafeterigudlly has a chicken biscuit frc

Chik-H -A with waffle fries. Sometimes has sushi. Alwalysks sweet te

1:00 p.m. -Third class of the day stai

2:00 p.m. -Third class of the day en

2:30 p.m. -Goes to work at the me

4:00 p.m. -Always eat a snack. Usually has a big chocolate chip cooftie water. Sometime
has an apple and diet Pe.

7:30 p.m. “Works ends. Usually eats dinner either in her davom (a frozen entrée or macar
and cheese). Sometimes she eats baked chickepagth from the school cafeteri
Depending on her mood she drinks milk, water, dodie, orange jue, or Kool-Aid.

11:30 p.m. -Goes to bei

The corresponding typical MFof a high-risk femalés shown below in Figure

Figure 4. Typical MPT of High-Risk Female
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In conclusion,te MPT provided a convenient v to visually depic participants’

usual meal gtterns. It also easily captured those elemendstgbical wee-day likely to
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influence eating behaviors. The process of constructing MPTs for all pantisi
enabled the identification and quality classification of foods and beverageslitypi
consumed by African American adolescents. Furthermore, examining thieesrigy
risk-gender groups enabled the characterization of archetypal MPTs for eaph Ghe
MPTs for all participants by gender-risk category can be found in Appendix A
Aim 2: Qualitative Analysis

The comparison of MPTs across groups provided a view of distinct meal patterns
differentiating participants based upon gender and HTN risk. Differencesails,m
shacks, and beverages were more apparent between HTN risk groups than betessen ma
and females. However, males ate fewer healthful lunches and skipped bre@kéast
often than females. Participants ate healthful meals about one-third of ¢he tim
Although high-risk participants ate unhealthful meals more often than low-risk
participants, low-risk participants consumed moderately healthful mealgpedkineals
more frequently. Finally, high-risk participants consumed unhealthfuldge® and
snacks more frequently than low-risk participants. These findings assnslb#ional
sub-group analyses are further discussed below, by meal type.
Breakfast

Participants of all risk-gender groups skipped breakfast roughly half the time
except for high-risk females. This group only skipped breakfast a quartertmhéand
consumed unhealthful breakfasts, such as sausage biscuits, doughnuts, and toaster
pastries, more frequently than all other groups. Forty-six percent of HfRakfasts were

unhealthful compared to 8% of LRF, 18% of HRM, and 31% of LRM. Accordingly, a
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greater percentage of low-risk participants’ breakfasts were skipped i@mripdigh-
risk participants’ breakfasts, which were more often unhealthy. Males skipp&éhbtea
more frequently than females. Interestingly, more HRM breakfasts veadthful,
incorporating fruit, cereal, or yogurt, than LRM breakfasts (27% vs. 13%).e Tats
are captured in Figure 5.
Lunch

Although females ate healthful lunches more often than males, more than 50% of
all participants’ lunches were unhealthful. Most lunches were eaten at high school
cafeterias and consisted of pizza, hamburgers, or corn dogs with FrenclBttedow-
and high-risk participants ate healthful lunches such as salads or deli sandesshes
than 15% of the time. However, low-risk participants were more likely thanrisigh-
participants to eat moderately healthful lunches like peanut butter andrjegityled
cheese sandwiches. Low-risk females ate unhealthy lunches the teasifclll risk-
gender groups; 52% of LRF lunches were unhealthful compared to 69% of HRF, 64% of
LRM, and 69% of HRM. Finally, skipping lunch was very uncommon. These data are

captured in Figure 6.
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Figure 5. Percentage of Healthful, Moderate, Unhdthnful, and Skipped Breakfasts
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Figure 6. Percentage of Healthful, Moderate, Unhdthnful, and Skipped Lunches
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Dinner

A greater proportion of low-risk participants’ dinners were healthful (59%)
compared to high-risk participants’ dinners (46%). Healthful dinners were nbest of
home-cooked, eaten in the home with family, and included vegetables. Exampids incl
baked or grilled chicken or fish with corn, green beans, and salad. Pasta was another
commonly eaten healthful meal. On the other hand, most unhealthful meals were eithe
eaten away from the home at fast food restaurants or consisted of conveniencadioods s
as Buffalo wings, Ramen noodles, or frozen French fries. Whereas mald¢edegading
either healthful or unhealthful dinners, 17% of all females reported eatiegsabne
moderately healthful dinner per week (i.e. grilled or baked red meatdgsfileese, or
macaroni and cheese). Low-risk males ate healthy dinner more oftealltbéher risk-
gender groups; 64% of LRM dinners were healthful compared to 49% of HRM, 54% of
LRF, and 44% of HRF. Participants skipped dinner very infrequently. Thesardata
captured in Figure 7.
Snacks

Most participants ate at least one snack per day. More low-risk participants
(31%) than high-risk participants (21%) snacked at least twice per day. Although mos
snacks eaten were unhealthful, compared to high-risk participants morekow-ris
participants’ snacks were healthful (15% vs. 36%) and a fewer were unhealthfwg77%
64%). Common healthful snacks included fruit, cereal and popcorn, while popular
unhealthful snacks were cookies, candy, candy bars, and chips. Low-risk fetmales a

more healthful snacks than all other risk-gender groups; 40% of LRF snacks were
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healthful, compared to 19% of HRF, 29% of LRM, and 24% of HRM. These data are

captured in Figure 8.

Figure 7. Percentage of Healthful, Moderate, Unhdtinful, and Skipped Dinners
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Figure 8. Percentage of Healthful, Moderate, and khealthful Snacks
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Beverages

Both high- and low-risk participants drank on average about three beverages per
day. Compared to high-risk participants’ beverages, fewer low-risk participants
beverages were unhealthful (64% vs. 41%) and more were moderately healthful (13% vs.
33%). The most commonly consumed unhealthful beverages were soda, fruit drinks (i.e.
Kool-Aid, Sunny-D, Mystic), and sweet tea. Moderately healthful beverages cahsume
included 100% fruit juice, flavored milk, and diet soda. Healthy beverages (i.e. milk or
water) were only drunk a quarter of the time by all participants. Lskvaniales drank
soda, fruit drinks, and sweet tea the least often of all risk-gender groupsauitaik

milk and water the most often. These data are captured in Figure 9.

Figure 9. Percentage of Healthful, Moderate, and khealthful Beverages
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Overall, low-risk participants appeared to have healthier meal patt@m$igh-
risk participants. Compared to high-risk participants, low-risk participamsuened
fewer unhealthful dinners, snacks, and beverages. Low-risk males stood out by
consuming more healthful dinners and fewer unhealthful beverages than all éther ris
gender groups. Low-risk females ate unhealthy lunches the leastrtlgcpfeall risk-
gender groups and were the most likely to consume healthful snacks. On the other hand,
high-risk males drank the most soda, fruit drinks, and sweet tea and high-rad&gem
were most likely to eat an unhealthful breakfast. The MPT was a useful qualitat
analysis tool that facilitated the identification and description of distaateal patterns
of participants of differing genders and HTN risk categories.

Aim 3. Quantitative Analysis

In order to determine which meal patterns were related to positive clinical
outcomes, the associations between meal pattern variables identifregdrticipants’
MPTs and intake of DASH diet components derived from the DHQ were examined.
Select meal pattern variables were grouped into factors for which edicippat
received an individual factor score. The factor scores were used as dependblasvar
in step-wise analyses with SBP, DBP, and BMI, measured at the time ofeéhaew, as
independent variables.

Selection of Meal Pattern Variables

Fifty-four meal pattern variables were identified from participaMiBTs, e.g.

“always skips breakfast” or “never eats a healthy dinner.” Thirty-sixl pegtern

variables failed to meet three criteria for inclusion and did not go on to furtHgsiana
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Nine meal pattern variables did not have statistically significanteakttips with any of
the DASH nutrients. Twenty-three meal pattern variables were displgyedsithan

25% of participants and three meal pattern variables were displayed ker ¢tiheat75%

of participants. Finally, four meal pattern variables did not explain at18&siwof the
variance (R >= 0.10) of statistically related DASH nutrients. However, as explained in
the methods, three of these four variables were retained as they wstieaitst
significantly associated with one of three DASH diet components thatassoeiated

with a far greater number of meal pattern variables than all other nutrigres36 meal
pattern variables that did not meet the inclusion criteria for the multivanalgses are
listed in Table 8. The 20 meal patterns that were used in multivariatsesalyd their

relationships with DASH diet components are given in Table 9.
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Table 8. Meal Pattern Variables Excluded from Mulivariate Analyses

Failed to Characterize 25% - 75% of Participants

Always eats unhealthy dinner

Always drinks unhealibverages

Never eats healthy dinner

Drinks one or fewer hgdieverages/day

Eats 3-5 healthy lunches/week

Drinks two or momthg beverages/day

Always eats healthy lunch

Drinks three or more thgabeverages/day

Never eats healthy lunch

Always drinks healthy bbages

Eats more healthy lunches than unhealthy lunche

acksrever

oY

Eats 3-5 unhealthy breakfasts/week

Snacks thremos times/day

Always eats unhealthy breakfast

Always eats healttacks

Always eats healthy breakfast

Eats more healthy thdnealthy snacks

Eats more healthy than unhealthy breakfasts

Eatotvmore healthy snacks/day

Drinks five or more beverages per day

Eats two arenunhealthy snacks/day

Never drinks unhealthy beverages

Not Statistically Significantly Related to Any DASHDiet Component

Eats at least as many healthy breakfasts as uhiiealDrinks as many healthy beverages as unhealthy

Never eats unhealthy breakfast

Never eats unhestidigks

Drinks more healthy than unhealthy beverages

Alveats unhealthy snacks

Drinks < 3 beverages/day

Eats at least as manyhigeslacks as

Never drinks healthy beverages

unhealthy

Accounted for < 10% of the Variation in Statistical

ly Related DASH Diet Components

Drinks 4 or more beverages/day

Always skips bresikfa

Never skips breakfast

Drinks 2 or more unhealthy beveragesiday

*Meal pattern variable retained for multivariate analyses
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Exploratory Factor Analysis

Principal component analysis with Varimax rotation was used to genectiesfa
from the correlation matrix of the selected 20 meal pattern variables.cifteaa were
used to arrive at the final number of factors and to achieve a simple stsaituren.
First, all factors had eigenvalued.0 (range was 1.21 to 5.35). Second, each meal
pattern variable possessed a single high loadid0) on only one factor (range was
0.65 to 0.95). Third, communalities wer®.50 for all meal pattern variables (range was
0.62 to 0.92). Finally, the solution explained a substantial portion of the variance
(81.23%), which was distributed across all factors (7.8%-21.9%).

The six factors identified wetdealthy Dinner, Healthy Lunch, Unhealthy
Snacks, Skipped Breakfast, Unhealthy BeveragetHealthy SnacksHealthy Dinner
andHealthy Lunchrepresented frequent consumption of healthful dinner and lunch
foods, respectively, and infrequent consumption of unhealthful dinner and lunch foods,
respectively.Skipped Breakfagepresented frequent skipping of breakfasthealthy
Snackgharacterized consumption of at least one unhealthy snack per day, such as
cookies, chips, or candy. Converséiigalthy Snacksdicated more frequent
consumption of snacks and inclusion of healthful items such as fruit, cereal, or popcorn.
Unhealthy Beveragagpresented frequent consumption of sodas, fruit drinks, sweet tea,

and sports drinks. The factor solution is detailed in Table 10.
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Table 10. Factor Rotation From Meal Pattern Variabes Derived From Participants’ MPTs (n=58):
Factor Loadings and Percent of Variance Explained
Factors Communalities
1 | 2| 3| 4] 5] 6
Factor 1. Healthy Dinner
Always eats healthy dinner -0.89 | -0.16 | -0.20| 0.14 0.08 0.11 0.89
Never eats unhealthy dinner | 0.89 0.06 0.08 | -0.22| -0.074 0.0d 0.86
Eats more healthy dinners thap 0.7 0.09 0.00 0.11 0.00 0.43 0.69
unhealthy diners
Eats 3-5 healthy dinners/week 0.72 | -0.01 | -0.09| 0.14 0.07 0.44 0.75
Eats 3-5 unhealthy 0.89 | 0.05 -08 | -0.22| -0.077 0.00 0.86
dinners/week
Eats at least as many healthy | 0.89 | 0.16 0.02| -0.14/ -0.08§ -0.11 0.89
dinners as unhealthy dinners
Factor 2: Healthy Lunch
Always eats unhealthy lunch | -0.10 | -0.94 | 0.01 0.06 0.10| -0.02 0.91
Eats 3-5 unhealthy -0.03 | -0.78 | -0.01 | 0.01| -0.04f 0.00 0.62
lunches/week
Eats as least as many healthy| 0.11 | 0.90 | -0.08 | -0.01| 0.11 0.00 0.82
lunches as unhealthy lunches
Never eats unhealthy lunch 0.11 0.94 | 0.03 | -0.06| -0.09| -0.06 0.92
Factor 3: Unhealthy Snacks
Eats at least one snack per day 0.n02 -0.00.85 | 0.08 | -0.06| 0.23 0.82
Eats at least one unhealthy 0.18 0.04| 093 | 0.11 0.04 0.02 0.91
snack per day
Never eats unhealthy snacks -0.05 0.030.95| -0.12 | 0.04 | -0.07 0.92
Factor 4. Skipped Breakfast
Always skips breakfast -0.12  0.06 0.120.84 | 0.16 0.01 0.77
Never skips breakfast 0.11 0.0p -0.02-0.91 | -0.01 | -0.08 0.85
Never eats a healthful breakfast -0.18 -0§23  0j2D.78 | -0.14 | -0.15 0.78
Factor 5: Unhealthy Beverages
Drinks at least two unhealthy | -0.16 | 0.00 | -0.11f 0.06| 0.89 | -0.08 0.84
beverages per day
Drinks three or more unhealthy -0.01 | -0.10| 0.06 0.11 0.87 | -0.13 0.80
beverages per day
Factor 6: Healthy Snacks
Eats at least two snacks per day  0.12 0{06 (0.44.00 0 0.00 | 0.65 0.64
Eats at least one healthy snack -0.02 | -0.09| 0.10f -0.0§ -0.24 0.79 0.70
per day
Percent Variance Explained 21.90| 16.75| 14.3§ 118y 8.58 7.8 81.23
Loadings> 0.50 are in bold. Loadings are interpreted astheelation between each variable and the
factor. Higher absolute value of loadings indidhi the variable shares more variance with thetof.
The sign of the loading determines the directiothefrelationship of each variable to the factor.
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Relationships of Meal Pattern Factorswith Clinical Parameters

Standardized factor scores were generated for each participant framathe f
factor solution and used as dependent variables in three separate stamlysesavith
the clinical parameters SBP, DBP, and BMI, measured at the time of theewieas
independent variables. Factors that had significant relationships with thalclinic
parameters in the full models were retained in the final reduced models.

A step-wise model containing all six factors indicated significantiogiships
between four of the factorki€althy Lunch, Unhealthy Snacks, Skipped Breakdast
Unhealthy Beveragésind SBP. These four factors were retained in a final reduced
model that statistically significantly predicted SBP (p=0.03;0RL8) (Table 11).

Higher factor scores fdtlealthy LunchandSkipped Breakfastere related to lower SBP.
Lower factor scores fddnhealthy SnackandUnhealthy Beveragesere related to

lower SBP.Unhealthy Snackg=0.04, pR=0.07) ancHealthy Lunche$p=0.06, pR=

0.06) had the strongest relationship with SBP and accounted for the largest poti®n of t
total variance.Unhealthy Beverage®=0.08, pR=0.05) andSkipped Breakfagp=0.17,
pR?=0.03) had the weakest relationships with SBP and accounted for the least amount of
total variance. In general, as the consumption of unhealthful snacks and beverages
decreased, and the frequency of skipping breakfast and eating healthful lunches
increased, SBP decreased.

Step-wise models containing all factors identified two factors celat®BP
(Unhealthy SnackandUnhealthy Beveragg¢snd two factors related to BMHgalthy

Dinner andSkipped Breakfast These factors were then used in two distinct final
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reduced models, one which predicted DBP with marginal significance (p=G:£7.0R)

and one which statistically significantly predicted BMI (p=0.05;0%10) (Table 11).

Lower factor scores fdonhealthy Beveragg®=0.05, pR=0.07) andJnhealthy Snacks
(p=0.13, pR=0.04) were related to lower DBP. Higher factor scoreSkipped
Breakfast(p=0.02, pR=0.09) ancHealthy Dinner(p=0.04, pR=0.07) were related to

lower BMI. Generally, as the consumption of unhealthful beverages and snack foods
decreased, DBP decreased and as the frequency of eating healthful dinners amgl skippi

breakfast increased, BMI decreased.

Table 11. Prediction of Clinical Parameters by Redced Models
Clinical Reduced | Healthy | Healthy | Unhealthy | Skipped | Unhealthy | Healthy
Parameters Model Dinner Lunch Snacks | Breakfast | Beverages| Snacks
(R% (pR?) (pR?) (PR (PR (pR?) (pR?)
SBP 0.03* 0.06t 0.04* 0.17 0.08f
(0.18) (0.06) (0.07) (0.03) (0.05)
DBP 0.07t 0.13 0.05*
(0.09) (0.04) (0.07)
BMI 0.05* 0.04* 0.02*
(0.10) (0.07) (0.09)
tp-value <0.10
*p-value < 0.05
SBP (Systolic Blood Pressure); DBP (Diastolic Bldgtr@ssure); BMI (Body Mass Index)
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CHAPTER V

CONCLUSIONS

Discussion

This research adds to the very sparse literature on diet and HTN among
adolescents and is unique in that a novel approach to assessing diet for the purposes of
dietary counseling and change was developed. This approach, the Meal PattemeTimeli
(MPT), is a new tool that captures a visual representation of an individual’s uslal me
patterns within the context of a typical week-day. In this study, MPTs asily e
constructed from participants’ descriptions of usual week-day eating fralnits
transcribed in-depth interviews. The MPTs were used to identify common foodsgate
African American adolescents, to compare gross meal patterns betwikepaas of
differing genders and HTN risk, and to identify meal pattern variableshwace related
to intake of components of the DASH diet. These meal pattern variables wergeljtima
grouped into six factors, which predicted SBP, DBP, and BMI in step-wise analiises
results of this research suggest that the MPT is a practical andledrsatfor both
gualitative and quantitative research in nutrition and disease prevention.

Nutrition screening or assessment is a prerequisite for establishingpthe
appropriate type of nutrition intervention for adolescéfitsThe four most commonly
used dietary assessment methods (24-hour recall, FFQ, food record, DHQ) all have

considerable known weaknesses (Table’1?).The novel dietary assessment tool
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developed in this research, the MPT, combines the methodology of the 24-hr recall and
the FFQ, blending their strengths and minimizing their limitations. Like lao24 recall,

the MPT does not require respondent literacy and follows a step-by-step poogress
through the day, which facilitates recall of food by framing the contexttioigear

drinking events. However, the MPT does not rely on respondent memory or risk
capturing an atypical day. Atthe same time, the MPT is representativeabintake as

is a FFQ, but does not restrict a person to a preselected list of foods and is noaggrticul
time-consuming. Furthermore, the MPT does not demand a large respondent burden as
do food records, nor does it require expensive and labor intensive data entry as does the
DHQ. Finally, although the MPT is not intended for nutrient analysis, it capturds usua

meal patterns, whereas the other dietary assessment methods do not.

Table 12. Limitations of Dietary Assessment Methogl™*

24-Hour Recall Reliant on respondent memory

Not representative of usual intake
Relies on self-report

Data entry is labor intensive

Susceptible to under- and over-reporting

Language may be a barrier

FFQ Time-consuming

May not capture usual foods eaten

Does not assess meal patterning
Reliant on respondent description of diet

Does not estimate absolute intake of individuals

Food Record High respondent burden
Relies on self-report
Time-consuming

Act of recording may alter diet
Requires respondent literacy

Analysis is labor intensive and expensive

DHQ Reliant on respondent memory
Time consuming
Requires highly skilled interviewers

Data entry is labor intensive and expensive
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A timeline approach has been considered in other areas of research, but has not
yet been tried with dietary intake. For example, in the medical field,tEi @éeveloped
a multimedia timeline capturing patient medical records to facilitatsiplyn services
and decision makintf?*** Panton et al. developed a graphic timeline tool depicting
treatment courses for parents of children with retinoblastoma in order to comateunic
more effectively the treatment options and their riksin substance abuse research, the
Timeline Followback method is used to retrospectively assess recent drinking
behavior?® In this study, the timeline approach lent itself well to capturing the usual
eating patterns of adolescent African Americans and was useful for makmpasons
by gender and HTN risk groups.

The MPTs of the four risk-gender groups examined were distinctive and allowed
for the characterization of typical MPTs for each group. Most participamseski
breakfast half of the time, except for high-risk females who only skipped breakfast
qguarter of the time. Research indicates that breakfast is skipped more aftanytha
other med’®®and that adolescents who eat breakfast have superior nutrient intakes
compared to peers who skip breakf&sf Eating breakfast has also been related to
improved cognitive functioning, academic performance, and attendance at%¢fool.
Given these findings and that African American adolescents are moxetbkstip
breakfast than white counterpatts’ eating breakfast is a meal pattern that must be
strongly promoted to African American youth to improve diet quality. However, in this
study, although high-risk females ate breakfast more often than all isthgender

groups, they tended to consume unhealthful breakfasts such as sausage biscuits,
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doughnuts, and toaster pastries. Nicklas et al. reported that African Amegigan y
consumed greater amounts of fat, saturated fat, sodium, and cholesterol iretidadis
as compared to whitd3. Thus, not only should breakfast be encouraged among black
adolescents, it is imperative that selection of nutrient-dense foods be emghhasize

The majority of the time, participants in this study ate unhealthful lunches, of
from school cafeterias, consisting of pizza, hamburgers, or corn dogs with Rieach f
Healthful lunches were rare, although low-risk participants were moig than high-
risk to choose moderately healthful options such as peanut butter and jelly or grilled
cheese sandwiches. Nutrition quality of school foods has become an increasing,concer
especially due to “a la carte” items and “competitive fod@5**° Increased availability
of these items has been associated with increased frequency of purchase @amgtcams
among adolescent8®*?° This translates into higher intakes of total energy, soft drinks,
fat, and saturated fat and lower intakes of fruits, vegetables, milk, and esgerais
and minerals?®** Environmental school policy changes are needed to increase the
availability of nutrient-dense foods and decrease availability of enengysadium-
dense “a la carte items” and “competitive foods.” These policies should alsosaddres
open campus lunch hours and limit the times during the day when vending machines are
turned on, which have been associated with increased consumption of fast food, and soft
drink purchases, respectivefy).

A pilot intervention study by Cullen et al. in 2004 indicated that healthful changes
(lower-fat entrees, increased availability of fresh fruits and vegstable bottle water,

and reduced portion sizes of snack chips and sweetened beverages) made in tias cafeter
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of six middle schools in three states over a six-week period were acceptatldents
and staff:** Other school nutrition interventions have shown the same feasibility and
have not resulted in decreased reveritfes.

Finally, Neumark-Sztainer et al. reported that high school students in a large
cross-sectional study brought lunch from home an average of once perW&hks,
encouraging students to bring healthful lunches from home more frequently is another
strategy for improving the quality of the lunch time meal, which may berdasie
implement and have more immediate outcomes than waiting for policy changes to be
established and take effect. Students also need instruction on choosing the most healthful
options when dining in school cafeterias and fast food restaurants.

Compared to high-risk participants, low-risk participants more often ate home-
cooked dinners with family and included vegetables. Low-risk males consumgdiieal
dinners the most frequently and high-risk males most often consumed dinners that were
eaten away from the home at fast food restaurants or consisted of fried reats, fr
foods, or snack foods. At-risk youth should be encouraged to eat more dinners with
family as research clearly indicates a positive impact of famaélglsnon the quality of the
adolescent diet. Intake of fruits, vegetables, whole grains, dairy foods, fiber, and
essential vitamins and minerals increases as frequency of family imemases:*"*°
At the same time, intake of soft drinks, fried foods, saturated fat, trans fat, and high
glycemic foods decreas&s?’*° Furthermore, as family meal frequency increases,
adolescents are less likely to consume frozen dinners, canned foods, and microwave

meals, which were hallmarks of the unhealthy dinners eaten by high-risdgaants in
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this study** *>4"“° Family dinners may provide adolescents with increased exposure to
healthful foods, parental modeling of healthful eating behaviors, and educational
conversation on nutritiorf:>’

Although increasing the frequency of family dinners among adolescent African
Americans would likely contribute to improved dinner quality, many families hawe bus
and/or conflicting schedules that preclude eating more frequently as*& ¥l
Furthermore, throughout the transition from adolescence to young adulthood, youth
become more and more responsible for acquiring and preparing their owr{naals.
such, other approaches to getting adolescents to consume healthful diemersdad,
such as encouraging teens to eat out less, promoting restaurants whiefal lke#rees
can be purchased, educating teens on how to choose the healthiest options on a menu
when eating out or on the go, teaching youth how to make quick, tasty, low-cost,
healthful dinners, and helping them identify the healthiest types of quick, frozen, or
convenience items to have on hand for when they are pressed for time or do not want to
cook. These strategies may result in benefits similar to eating dinthetheifamily and
might be more practical for many adolescents.

Most participants ate one snack per day, with low-risk participants being more
likely than high-risk participants to snack multiple times per day. Acrosslaijender
groups, most snack choices were cookies, candy, and chips, although low-risk
participants (especially females) were more likely than high-riskicgeabts to choose
fruit, cereal, or popcorn. These findings are consistent with the literatich mdicates

that the most popular snack food choices for adolescents are potato chips pretzels,
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popcorn, candy, cookies, ice cream, and cak&sAddressing the quality of adolescents’
snacks is important given that teens may derive up to 25% of their total dady ene
intake from snack®>%6:100:102104-106a qgitionally, the consumption of salty snack foods
appears to be increasing among yduth®which is concerning given the known
association between sodium intake and blood pred&tirdn order to improve
adolescents’ snack choices, research suggests that healthy altemastvésste good, be
filling, of good value, and fresh. These characteristics have been citednasdtrihe
influential factors on snack choices of yoditf®

Participants drank on average three beverages per day. Low-risk patsicipan
chose flavored milk, 100% fruit juice, and diet sodas rather than regular sodas, fruit
drinks, and sweet tea, which high-risk participants chose more often. Aligents
chose water and low-fat milk only about a quarter of the time. As beveragesovaep
up to 20% of total daily energy in the adolescent diet, beverage choice can have a
significant impact on an adolescent’s dietary quality and nutritional irifakée high
frequency of sweetened beverage consumption is not only alarming due to thegesulti
intake of excess calories from sugar and displacement of milk in tH&#ibut also
because sodas and sweet tea, containing 20-30 mg of caffeine pef Say increase
daily caffeine intake. Savoca et al. reported in 2004 that a higher intakeedheattas
related to higher SBP among black adolescEfts.

Two common misconceptions regarding beverages were evident among the study
population. First, many participants reported drinking fruit juice, but when probed

further actually described fruit drinks. For example, Sunny Delight wasdssedithe
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same beverage as Orange Juice. Second, a number of male participant$ depéite
sports drinks such as Gatorade and Powerade throughout the day to help improve sports
performance. These drinks are meant to replenish carbohydrate andyiestones
after an hour or more of continuous activity. Thus, both fruit drinks and sports drinks are
contributing to excess empty caloric intake throughout the day, although consumers
believe that they are making healthy beverage choices. These prevaleagaptions
need to be communicated to adolescents so that when choosing to consume a healthful
beverage, the decision is an educated one.

Meal patterns identified from participants’ MPTs that were relaiedtake of
DASH diet components were used as variables in an exploratory principal
components/factor analysis, which generated six factdesilthy Dinner, Healthy
Lunch, Unhealthy Snacks, Skipped Breakfast, Unhealthy Beveamgitealthy Snacks
The factorHealthy Lunch, Unhealthy Snacks, Skipped Breakdast Unhealthy
Beveragestatistically significantly predicted SBBnhealthy SnackandUnhealthy
Beveragepredicted DBP with marginal significance; afdalthy DinnerandSkipped
Breakfaststatistically significantly predicted BMI. Higher factor scof@sHealthy
Lunch, Healthy DinnerandSkipped Breakfastere related to more desirable clinical
outcomes, whereas lower factor scoredfohealthy SnackandUnhealthy Beverages
were related to more desirable clinical outcomes. It is not surprisingithahereased
frequency of eating healthful lunches and dinners and with decreased frequeattygpf e
unhealthful snacks and beverages, decreases in blood pressure and BMI were seen. Itis

somewhat counterintuitive that a higher frequency of skipping breakfast wteire a
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lower SBP and BMI. However, this finding likely reflects the choice of utifesl
breakfasts when this meal is indeed eaten. By skipping breakfast adolescebé&s may
avoiding the addition of extra calories, salt, and fat into the diet, when their choice of
foods otherwise would be highly processed or fast foods.

These results demonstrate that African American adolescents’ meahpatte
related to SBP, DBP, and BMI, important clinical parameters that settiefeir the
disproportionate burden of early onset HTN among this population. This research
suggests that by modifying meal patterns, clinical measures may bebisnadtared as
to positively impact future health and reduce HTN risk. To date, very littlerobskeas
been conducted among adolescents that addresses dietary approaches to prEMenting
even though as many as 8.1% of adolescents may be hyperténgive, 15.7% may be
pre-hypertensivé’ and studies show that elevated blood pressure in youth tracks into
adulthood?”?®1** Furthermore, as in adults, the prevalence of HTN and prehypertension
is greater among African Americans as compared to whtte§:*” The DASH diet has
been shown to be a very effective approach to reducing and controlling blood pressure
among adult$®?°*? However, only three studies to date have examined the relationship
between diet and blood pressure in adolescééfts.

In 2005, Moore et al. reviewed eight years of longitudinal data on 95 children,
ages 3-6 at enrolimefit. Participants who consumed at least four servings of fruits and
vegetables per day and at least two servings of dairy per day displayed Hbstsmaarly
increases in SBP and had the lowest blood pressure by early adolescence. e§onvers

participants who consumed less than four servings per day of fruits and vegetables and
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less than two servings per day of dairy displayed the largest yearlgsesren SBP and

had the highest blood pressure by early adolescence. In 2004, Falkner et al. regbrted t
among 14-16 year-olds at high-risk for HTN, higher blood pressure readings were
obtained for those with low fruit and vegetable int&keddditionally, those with low

fruit and vegetable intake also had higher intakes of energy and sodium, and loyver dail
intakes of potassium, calcium, and magnesium. Finally, D’Adessa et al. repodtst gre
intake of energy, cholesterol, meat, ham, salami, and cheese among hypertensive
adolescents as compared to normotensive countefparts.

These studies clearly indicate a relationship between diet and blood pressure
among youth. They also suggest that DASH diet components that have been pivotal for
adult management of HTN (i.e. fruits, vegetables, dairy, calcium, magnesiassipat,
cholesterol, fat, and sodium) may also pertain to younger populations. To date, no HTN
interventions have been conducted in an adolescent population. However, in order to
reduce the prevalence of HTN among adults, prevention and intervention programs for
at-risk youth are critically needed. This research has distinguishedgateerns between
African American adolescents of differing HTN risk profiles and idesdifneal patterns
that are related to intake of DASH diet components, SBP, DBP, and BMI. Morechesea
is needed to confirm these relationships and to develop interventions that incorporate
strategies to modify key meal patterns among African American youtteff@gtively
targeting specific meal patterns, intake of key DASH diet components céiatged,
thus helping to reduce and control blood pressure, ultimately diminishing the

disproportionate HTN burden among African Americans.
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Strengths and Limitations

The design of this study was a strength that allowed for comparison of meal
patterns between African American adolescents at high-risk and thoseraK of
developing early onset HTN. The use of in-depth interviews as the primary method of
data collection allowed for a rich data set that was not restricted to ereadetd
responses. Finally, in the social sciences, a factor analysis solutioncthantzdor 60%
of the total variance is satisfactoryy:the six-factor solution described in these results
explained 81.23% of the total variance.

This study also had some limitations. The MPT is a novel approach to
differentiating dietary behavior between groups and for facilitating gieteange that
has not been previously validated. It is unknown whether an individual's MPT is stable
over time or merely represents the recent dietary habits of an individuaheffoote,
the MPTs were constructed based on participant self-report and it was thmeadskat
participants gave truthful examples of usual dietary patterns and did not prdsede fa
information based on social desirability. Additionally, relatively broad gunedslwere
used to classify the foods and beverages consumed by participants as healthful,
moderately healthful, or unhealthful. A stricter, more objective classificaystem
based on how well foods and beverages comply with the DASH diet would make this
part of the process more systematic.

Other limitations include the small, self-selected sample and the lack-gfcup
analysis for Aim 3. As such, results may not be generalizable to other populations and

statistically significant findings by sub-group may have gone undete€tadlly,
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although it is best to have at least five times as many observations ategaioabe
analyzed in a factor analysis,the exploratory analysis run in this study, provided only a
3:1 ratio (20 variables and 58 observations).

Future Implications

The MPT is a practical approach to assessing dietary patterns andtifagilita
dietary behavior change among adolescents. Future research will faftherthe
procedure and test the validity and reliability of the instrument. The eHeeiss of
dietary counseling through the use of the MPT on dietary behavior change will @tso ne
to be studied.

More research is needed to see if the meal pattern variables derived from
participants’ MPTSs in this study result in the same factor solution when appli¢ider
groups of African American adolescents and if the solution consistently gr&@Er,

DBP, and BMI. ltis likely that with a more refined MPT tool, new meal padtanore
specific to the DASH diet (i.e. “drinks milk daily” or “eats fruit more than exper
day”) may yield a new solution that better predicts clinical outcome nesasur

It would also be interesting to test the functionality of the MPT with populations
of other ages, ethnicities, and risk factors. Although the meal patterns eteitithis
research may apply to other chronic diseases, new meal pattern variables may
uncovered that specifically relate to other conditions (i.e. diabetes meattiéigbolic
syndrome, CVD).

The optimal format for the MPT would likely be computer based, making it

suitable for large-scale, tailored interventions. Such a multimedia formad aibmiv
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widespread access through both the internet and strategically placed kiagksgrea

millions more than a traditional intervention program ever could.
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CHAPTER VI

EPILOGUE

The Master’s thesis has been one of the greatest challenges thafddsal/t
date. Previous academic coursework, employment experiences, personal growt
endeavors, and physical tests of intestinal fortitude pale in comparison teehefle
complex thinking necessitated and degree of exertion demanded to compMtstbes
thesis. If all I had been required to do was complete an Ironman triathltong gey
degree would have been easy. Conversely, the arduous and at times painstakingly slow
experience was one of both great intellectual and personal development.

The type of work and thinking required to complete the Master’s thesis was
different from that which | have done before. First of all, when | startethéses, like
most undergraduate students, | was accustomed to being given an assignment and then
completing it. This type of linear work is accomplished by simply follovdingctions;
even a computer can do this. On the other hand, the Master’s thesis required creating my
own assignment and set of directions. Unfortunately, the directions contained many
wrong turns and stop signs, and there were no short cuts. | had to continually reevaluate
and evolve my ideas in order to navigate my path to the end. The work was anything but
linear and required a lot of critical thinking, careful decision making, andwtgat
Furthermore, my undergraduate background is in mathematics and computer science,

which are two very “black and white,” quantitative disciplines. Learning loow t
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gualitatively analyze data was a new experience for me that wasidiffecause | kept
wanting to reduce the data to numbers.

Unlike most of my past academic pursuits, there were many times during this
process when | felt completely overwhelmed and | questioned whether oroudd | ¢
actually finish the work. It was during such times that | sought adviceBror@avoca.
Somehow | always came out of our meetings feeling reenergized and noahodeat the
project, all of my doubts left behind in her office. | learned two important lessorss, Fi
that the skillful art of good mentorship is invaluable. Without Dr. Savoca’s guidantce
astute insight | would never have been able to accomplish all that | have. She knows the
precise quantities of camaraderie, encouragement, coaxing, pushing, tahdhstiealled
for in the recipe of success. Second, | learned that | have the innertstcepgtsevere
when times get tough and not to question my abilities.

Although the work was in many ways different and more challenging than my
prior experiences in academia, it was also more rewarding. | learnecredible
amount not only about hypertension and adolescent meal patterns, but also about the
research process in general and technical writing abilities needechtounicate with
other professionals in the field. | have a better appreciation for awit#n peer-
reviewed paper because | now know how much time and effort goes into preparing a
relevant literature review, clearly describing methodology and resutithesizing all
knowledge into a meaningful conclusion, and then consolidating it all into an &bstrac
The completion of this Master’s thesis work is one of my proudest accomplishments thus

far in life.
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APPENDIX A. MEAL PATTERN TIMELINES OF ALL PARTICIPANTS
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If & stisdent, provide the name of vour faculty speaser: GHC

Plense answer the following questions concerning the atatus of this project, providing elsberation
in the space provided.
‘1. Carrent status of Project: HECE;VED
[ Rescarch never conducted or not yet commeneed
L] Complete MAY 16 g
Dhata collection ongelng .
Data collection ongeing, analysis and/or manuseript preparation angaing OHC
%L}au collection complete, data coding and‘or analysis ongoing

Data collection complets, manuseript preporation ongoing amdior under review

Otther (Speify)

2. Have there been any unanticipated problemsfevents? [{] Mo [ Yas
2z} If yes, have you submifted an unanticipated problemfevent form?
2b) If no, %0 2a please attacha comgleted unanticipated problem/event form,

3. Have thers been any complaints since the las continnal review? [ Mo [ Yes
If yes, plesze provide a summeary on a separtate page incloding tite IRE file musmber,

4. Have any participants withdrawn from the study sinee the last continual review? Mo [ Yes
[fves. please provide & sumrmsary an a ssparste pase including the TRE file num

3. Attach a copy of the most current consent form. {(Must be incloded even if data collection i3 com
: Emk if oot spplicable  []
6. Mumber of participants enrolled to date i

7. Have there been any modifications o this protocol sines the last continuing review! m Ma [ Yes
1fyes, plene provide a summary on & § sepirate page including the TRE flle

8. Ia there any more relevant information that affectsthe risks associated witht he resesrch?  /2g

8. Are your data/specimens stored securely and consistent with vour initially approved IRB protocal? [ ™o @Ym
10, Requested action: [ Close TRE file for this project WR.mm approval for ene year

~[hate _Elf g log Signature of PLFacalty Spunm:ﬁm%ﬂm,
Completid S e2ould ke forwanded to: The Office of Ressarch Complionce; 3718 Building; UNCG, P.O. Box 26170,

Greenshora, NC 27402-6170, (336) 256-1452,
' Eenswal Form Mailed ca: 22812008



Parental Consent Document
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Buhject's Mame:

(porgia Institeiz for the
Preventicn of Humon D ind Ancidents
Diepastment of Fedimrize

PARENTAL CONSERT DOCUMENT
Risk of FHITN: Young Adult Lifestyles & Parental Influence

Principal Investigator: Margarct B Savocs, Ph.ln

Sub-Trvestigator: Grepory Harshfield, Ph.D.
Frank Treiber, Fh.D.
Canner Evans

INVITATION TO PARTICIPATE:

Wy child and T have been invited to participate in 2 research stady. This study will look
&t ow young adalts and their mothers understand hypertension (high bleod pressure) and
lifestyle nctivities, such as eating and excrcise. We have been asked o take part in this
study because my child is African-American, 1 7-20 years of age, and a past participant in
one of Dr, Harshfield’s stodies ot the Georgia Provention Institute. My ¢hild will be one
of 60 young adults and T will be one of 60 mothers to participate in this study.

PROCEDITRES:

If we participate in this stady then we would meet with the ressarcher, Dr. Savoca. This
meeting will last about two hours. During this time, the researcher will ke me into &
private room so thet she can interview me. She will ask me some questions aboat oy
vicws on hish blood peessure and it development.  She will also ask e about our
current and past sctivities, such as eating and exercise, The interview will take aboul one
hour, Diuring the interview, my child will remaim in anather private room so that a
research assistant ¢n ask him/her somes questions about our family background and
medical history. He/she will also fill-out a diet history questiornaire, When the
researcher is finished talking with me then Dr. Savoca will imterview my child. Dr.
Savaea will ask my ehild the same or similar questions that s asked me. While my
child is being interviewsd, [ will answer some questions ghout our backgroundmedical
history and fill-out a diet history questionnairs. At ey time during the interview or the
cuestionnairs session, my child end | can pefuse to answer any of the questions. Dr.
Gawaca or the Tesearch assistant will skip that question and move to the next topic of
question.

Before the imerviews begin, Dr. Savoca and the research assistant will measure my
child’s and my blood pressore, weight, and height,

- Prent! Guardisn's
. waes O OE 3 KL ”
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Subjoct's Name:

Cur interviews with the researcher will be recorded on audio cassette tapes that only Dr.
Savocs and the resesrch sssistant will get t hear. AL amy point during taping, ry chiid

or ] can ask that taping be stopped. The tape recorder will not be turned back on unless |
or 1y child gives the permission to do 5o,

Dir. Swvoca and the RA will transcribe (write down) all of the information that they
collect on cach tape. We will not be identified by name in these transcripts. Dir. Savoca
uﬂidneﬂwuummmpmumasshnhufmmmnhwqipm Other
resmarchers will not listen fo the tapes or read the transetipts. The ranscripts will only be
nsed o laarn about how &l the children and {heir parents answered the questions. A
gmmlmmmyuf&mmulmfunupwﬁdpmuwwmwepm. Only this general
summry will be provided to other researchess,

Sometimes when people are interviewed for a research project, short summiies of the
interviews are used to help people understand the results. If the imterviews of my child
and me are summarized, any information that might idenatify us will be changed. That is
numes, occupations, or events will be changed 50 fhat a reader will not recognize us from
what iz written.

[ will be responsible for the costs of transportalion to GP1 and MCG.

SUBJECT PAYMENT:
My child and [ will each receive a $50.00 check in the mail afier we complete the
R WLEC) :
There are no rizks or discomors involved in this stedy. We do not have to answer any
questions that make us feel uncomfortable.

POSSIRLE BENEFTTS:
We may not personally benedit from this study. Chur participation in this study may
provide important information regarding future prevention and treatment of hypertension
in African American tecnagers.

AT A H
The culy alternative for this stedy is to not participate.

COMPENSATION:

While ne harm sheuld be expected from oor participation In the study, Tundesstand that
ﬂwunﬁnlmhgeufﬁmrﬁammabﬁmﬁmﬁpﬂymmarwﬂdaﬁu
medical care in case this project resalts in any harm to my child ot my self,

QUESTIONS:
T T have any questions sbout the study procedurss or about our participation in this study,
[ may contact Dr. Margaret Savoca at (T06) 721-3426, Tf 1 have any questions or

Version Dute: 4104, 50304 o i OY-0p -3 v i
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Subjest's Mam:

comcerns shout the “riphts of rescarch subjects”, T may contact the Chairman of the
Human Assurance Committes, Dr, George 5. Schuster an (706) 721-2991.

VOLUNTARY PARTICIFATION:

M:.rpuﬁ;ipmﬁunind:ismdyismlmmry. 1 may revoke my consent and withdraw us
ﬁﬂmﬁtmdymwmatmjﬁnrinlhnﬁw::“iuﬂmpmhyoﬂmaufmmu&n
bm:ﬁlsls:uwhichmyctﬂdismhsmrimenﬁﬂad. 1 can do this by telling a memmber of the
study tearn that Twant to stop participating. 1 understand that my refisal to participate in
ﬂﬁssmdynﬂlnntprmmtmjpwﬁnipaﬁmmulhﬂrm:ﬁumfhisimﬁhﬁm

PRIVACY NOTICE:
mmmhnsmﬁdugformmimmdmﬁmbdmuﬁngmcmw’swmy
health information or sharing it with others in order to conduct the research described.
Fiweever, under certain circamstances, the ressarchers muy Ust and disclose my child’s
r my health information without my written euthorization if they obtain approval
through a special Fmstoem&ﬂmumhuﬁthﬂmynﬁﬂmwﬁurﬂaﬁnum
minimal risk oy child's or my privacy. Under ne circumstances, however, would the
researchers allow oiners o use our names or ideatity us publicly.

The researchers may also disclose my child's or my health information without my
written authorization to people whe are planning a firture research project, 50 long as any
information identifying us does not leave our facility.

hﬁumaﬁ.unmempleﬁmhmmdi»dmyheshm“ilhmwdmsusmﬂm
Mﬁmmwmmlmummwmt@mmm
mﬁa:iﬁtj'mmnﬁmﬂanthntidmﬁ.ﬁasthmeﬁdim.

CONFIDENTIALITY:

Omlly the investigator, mernbers of the research team, authorized officials from state and
fiederal povernments end authorized representatives from of the Medical College of
Ceorgia or MOG Health Tne. will have access to confidential data which could identfy
mycﬁﬂmmyaclimlmswdﬁmﬂymmﬁ:ﬂﬁbadﬂchs&dhyaﬂemfﬂm] Lanar.
W will nmbeiﬂmﬁﬁadhynminmympudmpuhhuﬁmmulﬁngﬂmmizm.

A HORLEA SCLOSE H INFORMATTOMN:
Tf1 sign this document, T give permission to D, Savoca, , Treiber andfor D
HmhﬁnldaIMCﬁl'MCGPEhusenrdimhsewmc]omhmhhhﬁamaﬁmﬂm
identifics us for the research study described above. The researchers may use and share
mychﬂd'smﬂmypmtamdhmlthjuﬁmmﬂmumymdmmcmhmdm
mmﬁmmyuhﬂd'sandmfpmtﬂcwdhmlﬂ:inﬁumﬂmﬁmﬂimbsmﬂumﬁbe
used to identify my child or me.

The protected health information that the investiputor{s) may use or disclosc (release) for
this resesrch inciudes:

o From the interviews, information about my child’s ar my views of hypertension,

its canses, and treatment.
» Dy child's and my blood pressure, weight, and height.
HAL FILE # aret’ Guankian's
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Bubject's Nama:

»  The following background information:

Family history: My child's and my recollection of the history of hypertenzion
ﬂ:ighh]mdpr:asndeiabcmandhmtdimnfmypuﬂsmdmpmmuf
my child’s father, If any of thess famﬁl:.rmmﬂ:mmdeamed,in.ﬁﬂindudc
eir memory of the causs of death and the age of death,

i i som: T will be agked to provide my age, education level
and the age and edueational Jevel of my child's father,

i - The overall sverage grades of ey child,

Wﬁmmwmm“mﬁmmm
over the past year.

The health iﬁmnﬂm]hhdahwmyhusﬂbynﬂmdmlmwmmdfs
research assistant.

MOGMOGH] is required by law o protect our health information, By signing this
document, 1 authorize MCGMOGHI o use andior diselose our health information for
this research. Those people who receive sur health information may it e required by
Federal peivacy law (such as the Privacy Rule) to protect it and may share the
information with oihers without my pemmission, if permitted by lwes governing fhem,

Edlinfomaﬁmﬂmduesmmidmﬁfymormynhﬂdismmﬁdhmmhmhh
information, the remaining information will no lomger be subject to this authorization and
miny be used or diselosed for other purposes.

MOGMCGH! may not refuse o treat us whether or not I sign this Authorization,

1 may change my tiind and reveke {teke baek) this Authorization at any time. Evenif]
revoke this Authorization, Dr. Savocs may sl use or disclose health information they
Mmmﬂummmmchﬂdaanmmwmmﬁnmimth
reliahility of the current researeh, To revoke this Authordzation, [must writs to:
MOGMOGHL, Dr. Margaret Savoca, 1120 15" Strect, HS-1640, Augusta, GA 30912

This Authorization docs not have an expiration date.

lhmmuﬂﬁismmhtmuminﬁrmdmmdmmmmdmwmmimﬁm
and have been given the opportunity to ask questions, 1F I have questions leter, 1 can
contact Dr. Savoes at (T06) T21-5426, T will be given a signed copy of this decoment for
my Teconds. I authorize the use of my and my child's identifisble information as
degesibed in this document,
mﬁnkunﬂ.bunaﬁttaualfwtpanéﬂpaminthissmdymbwnwphhui Lam
mnmmgtdwmdu&ﬂhmthcuhmﬁmukmmﬁmsmdthmquﬂimwﬂlh
answered. | volumtarily agree to participete and to suthorize the use of our protected

heatth information in this study.
HAL FILE # —F Parent! Guardian®s
Vession Date: /104, S04 HAC APPAOVED MFORMED GONSENT DOGUMENT,_—Initials
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Buipject’s Mame:
Subject’s Mame (print)
* Parent or Guardian’s Name (print)
*Tarent or Cuardian’s Signaturs Dhate

“The individual above verifies that hefshe is the nature] parent and'or legal guardian of
and as such as hes the legal authority te consent 1o the smdy

putfined above,

Witness® Name (print)

Signature of Witness Drate
ti the informed consent process and o the

signature of the subject andlor subject’s

parent endfor legal guerdian

i RS MENT;:
T acknowledge thet | have discussed the study with this participant and answered
all of hisher questions, They have voluntarily agreed to participate. 1have documented
this acticn in the subject’s medical reeord or soure2 document. A copy of this signed
dpcument will be placed in the subject’s medical record or source document. A copy of
tbdadoumam“&ﬂbegimblhsuhjmurﬂmsubjmt‘ihﬂ]ymﬂmﬁmd
represenfative.

Printed name of imvestigator obtaining consent

Signature of investigator obtaining consent Date

é. u Parent/ Giuardian's

A ALE Taiti

O — —— e
Verslon Dite: 3304 HA APFRONED INFORMED GOMSENT DGU EHETE".
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Young Adult Consent Document

Poge | of 5

Georgia Instivale for e Suhject's Mame:
Freseuion of Fioman Discaw ind Ascidmts
Deparumeent of Peditric:

YOUNG ADULT CONSENT DOCUMENT
Risk of HTN: Young Adali Lifestyles & Parental Infloence

Principal Investigator: Margaret R. Saveea, Ph.D.

Sub-Tnvestigetor;  Gregory Harshfield, PhoDb.
Frank Treiber, PhD.
Conner Evans

[NVITATION TO PARTICIPATE;

T have been fnvited to parlicipats in a research study. This study will look at how young
adults and their mothers understand hypertension (high binod pressurc) end lifestyle
activities, such 25 eating and exercise. 1have been asked to tnke part in this sdy
hecanse T am African-American betwesn 17-20 years of ags, and a past participant in one
of Dr. Harshfield’s studies at the Georgia Prevention Instinste. Twill be coe of 60 young
adulis to participaie in this study.

PROCEDURES:

IF] participate, | would meet with the ressarcher, D, Savoca. This meeting will last
ahont two hours. Dr. Savoea and the research assistant will measure my blood pressure,
weight, and height. Then the researcher will take me inte & privale rom to inlerview me.
Eheuﬁllaskmwmqumﬁomﬂ:nutmymwlﬁghblmdpmsmmm
development. Shanﬂdmaskmnbﬁutmymuﬂ;mtucﬁviﬁﬁ,mMeaﬁng
and meercise, The interview will take abot one hour., In addition to the interview, there
will be & questionnaire session that will lagt one houe, Duoring this fime, a reseanch
mmﬁuukmmmmmwymmmmmdmmﬂsm
complete a diet history questionnairs, At any time during the interview or the
queﬁiumnhtmmlmrafuscmmmrwufmequnsﬁms. Da. Savoca or the
research assistant will skip that guestion and move 1o the next topic or question. Similar
irdormation will be obtained from my mother., However, none of the infarmation that 1
prwld-emﬂ]!bashnmdw{ﬂlmymﬂhﬂmdmy methers information will not be shared
with me.

Our interviews with (he rescarcher will be recosded on andio :agsv:u:.ugxs that anly Dr.
Savocs and the research assistant (FLA) will get to hear. Al any point during teping, | can

wppiE O - -
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Subject's Mame:

a5k that the laping be stopped. Thatnp:rcmrderwi!lnmbewn:dbadcmmﬂmlghu
permisgion to do s0.

Dr. Savecn and the Ra will trasseribe (write down) all of the information that they
collect on ench tape. 1will not be identified by name in these transcripts, Dir. Saveca
will destroy our casseis apes as goom as she has finished the ranseripts,  Ciber
researchers will not listen to the tapes or read the transcripls. The transeripts will anly be
used to leamn abeut Tow all the young adults and their parents answered the questions, A
gmmalmmmaftharcsu!tsfmailpuﬁ:ipammuhcpmpamd. Cmly this general
summary will be provided w piiver researchers.

Somesimes when people ane interviswed for a research project, short surnmaries of the
inervicws are nsed to belp people understand the resulis. 1f the interviews of my mather
and me are summarized, any information that might idemtify us will be changed. That
TEAns OAMmES, miﬂﬁons.arwnn!swi!lbedmgpdmthmamda will not rocognize
w5 from what 15 written.

COSTS:
Twill be responsible for the sosts of transporiation to GFT and MCG.

SURJILCT PAYMENT:
Ihi]lunhrmiveam.ﬂﬂchmkin!lnnnﬂtﬁu'lmmplctalh:intﬁviﬁumdth:
Fackground/diet history guestionnaires.

RISKS ANIVOR DISCOMFORTS:

There are oo feks or discomforts invelved in this study. T do not heve b answer any
gquestions that make us feel uncomdoriable,

POSSIBLE BENTFTTS:

I may not personally benefit from this study. My participation in this study may provide
imporant information regarding future prevention and treptment of hyperiension in
African American lecnagers.,

ALTERNATIVE TREATMENTS:

The coly alternative for this study is to ool participate.

COMPENSATION:

While oo harm should be expected from my participation in the study, [understand that
the Medical College of Georgia assumes oo obligation 10 pay a0y money o provide fros
medical care in case this project results in any harm to me,

UESTIONS;
11 have any questions about the study procedures of about my participation in this study,
I may contact D, Mergaret Savoca ot (F06) T21-5426. IfT have any questions or
coneerns about the “rights of Tesearch subjects”, [ may contact fhe Chairman of the
Humpn Assurance Commities, Dr. George 5. Schuster at (706) 721-2891,

nacEnp & DY =D TEE . -
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Subject’s Mame:

VOLUNTARY PARTICIFATION:

ly participation in this study is voluntary. Imay revoke my consent and withdraw from
the study now or at any time in the Future without penalty or loss of care or other benefits
to which [ 2 is otherwise entitled, [ can do this by telling a member of the study team
that T want i stop participating. | understand that my refusal to pasticipatc in this stady
will mot prevent me from participating in other studies at this institwlion.

PRIVACY NOTICE:

The researchers are asking for my written suthorization before using vy health
infarmation ot sharing it with others in order to conduct the research described.

However, under certain sircimstanses, he ressarchers may use and disclose my health
information without my written authorization if they obtain approval through a special
pmhemnihﬂm&udim&tbnmm}-uﬁum anthorizetion poses minimal sk to
my privacy. Lnder no sircumstanees, however, would the researchers allow others to wse
my name or identity me publicly. :

The researchers may also disclose my health information withoast my wiitken
autherization to people whe arc planning a futuse research project, so long as any
information identifying me does not leave our facilit.

Mnma[lonnbuﬂpmp]ewmhﬂcdjaﬂmuybeshaﬂdwiﬂ:mmtwsmiug&:
informuetion of the dmmdpumu]mguﬁnmmmhmmmwmnveﬁam
our fasility any information that identifics these individuals.

CONFIDENTIALITY;

Only the investigator, members of the research tears, suthorized officials from state and
federal mmmwwﬁm&mﬂm Medical College of
Georgia or MOG Health Inc. will have access to confidential data which could identify
me, unless specifically required to be disclosed by siate or federal law. [ will not be
idmﬁﬁdﬂm:hwmpmmgub{icaﬂmmulﬁmfmmﬂﬁssmdy.

HORL TO Ji] ON:
¥ 1 sign (s document, [ pive permission to Dr. Swvoea, Dr. Treiber andior Dr.
HershBeld g MOGAMCGHT to use or disclose (release) my health information that
identifies me for the ressarch smdy described above, The rescarchers may use and share
my protested health information only to conduet {he rescarch and most remorve from my
protected health information any diselosure that could be used to identify my child or me.

The profected health information that the investigator(s) may use or disclose (releass) for
thiz research includes:
«  From the imtervews, information about my views of hypertension, Tte causes, and
treatment,
« My blood pressure, weight, and height.
s The following background infosmation:
Family bistory: My recollestion of the histery of hypartension (high blood
pressure], dinbetes, and heart dipease of my parents and my grandparents. 10 any

Versioa Dutes 411004, S04 Lt o O WOWo BFE  Sebject’s Intnls
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Snbject’s Mame:
af these family members are decessed, it will include our memory of the cause of
death and the age of death.
Academic Performance: The overall averege grades during my most recent
academic experiences.
et Hi inmnmai history of the foods that [ have most often eaten
oyer the past year,

The health information listed ahove may be used by and'or disclosed te the stody’s
research assistant.

MOGMCGHT is required by law to protect my health information. By sigring this
docamend, 1 asthorize MOGMOGHI to use andlor discloss my health information for
this research, Those people who receive my health information miry nol be required by
Baderal privacy law (such as the Privacy Rule) to profect it and may share the
infommation with others without my pesmission, if permitted by laws governing them,

If all information that does or can identify me is removed from my health information,
the remaining information will no loager be subject 10 fhis authorization and may be used
or disslosed for other purposes.

MCGACGH] may not refuse to treat me whether or pot T sign this Autherization,

I may change my mind and revoke (take back) this Authorization at any time. Even i€l
revoke this Autherization, Tir. Smvoca may shll use or disclose health information they
already have ohirined about me as necessary o maintein the integrity o relisbility of the
curent research. To mvokethjsAumomimﬁn%Imsmﬂmm:

MCGMOGHI, Dr. Merparet Savoca, 1120 15" Street, HS-1640, Augusta, GA 30912

This Authorfzation does not have an expiration date.

1 have read this form that serves &s an informed consent document and an suthorization
and have been given the opporfunity to ssk questions. If T have questions later, [ can
comtart Dr. Savecs =t (706) 721-3426. [ will be given 2 signed copy of this document for
Iy TeCOrds. 1 anthorize the wse of my identifisble information as described in this
document.

The fsks and benefits to me if 1 participate in this study have been explzined. 1eam
mmgedmmMUhaveﬂmﬂmmaﬂEqmaﬁm;mdthu:mMDnswﬂlbe
answered. [ veluntarily ngres to participate and to suthorize the use of my protected
hezlth information in this smdy.

Subject’s Name

Subject’s Sigmature Date

wonss UKy 36
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Subject’s MName:
Witness” Name (print}
Signanire of Witnzss Date
{0 the informed consent process and to the
signatore of the subject andfor subject’s
parent andor legel guardian
RS 5T, :

1 acknowiedge that | have discussed the above stdy with this participant and answersd
all of his/her questions. They have voluntarily agreed to participate. T have documented
this action in the subject’'s medical record or source document. A copy of this signed
document will be placed in the subject’s medical record or source document. A copy of
this document will be given to the subjest or the subject’s legally authorized
representative.

Printed mame of investigator obtaining consent

Signature of investigator obtaining consent 5
- 2H
Versian Date: &/104, SaqHAT FUE # - o
o e HAC APPROVED INFDAMED COWSENT DOCLUME _._wtalmhnls
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Children’s Assent Document

Page | o3

(hesrgin Irstie for the
Freseation of Human Discase ond hazidents

Depanmment of Pedistric

CHILDRIEN'S ASSENT

Risk of HT'N: Young Aduli Lifestyles & Parental Influence
Principal Investigator: Margaret R. Savoca, PhIn

Sub-Inveshgetor: Grepory Hasshiield, FhD.
Frank Trefber, Ph.0.

INVITA P. ATE:

[ e been invited Lo participate in o research stady, This stdy will look at how young
adults and thelr mothers understand hypertension (high biood pressure) and the wiry thut
health-related hehaviors (like eating and exercise) can help or hurt them, [ have been
mdmukﬁwnh&dsmdyhmlmmﬁﬁm-maﬁmbmm the ages of 17
to 20 years old who has participated in one of Dr. Harshfield's past studies at the Georgia
Prevention Institute. | will be ons of 60 young adults 1o participate in this study.

PROC z
I.flpa.rﬁ.cipmsh-ﬂlissluﬂyﬂwnmymulherandlwillmaatwimmnmarchﬂ, Dr.
Sevora, This meeting will Tast about two hours, During this time, the researcher will
ukemymﬂmrhtna;ﬁwlamnmsuﬂmtshacmnﬂthﬁfﬂmaqumimﬂabmhlmd
pressure and lifestyle activitics, such as eating and exercise, 1 will stay in another privete
room g0 that a research assistant can ask me some quesens shoot our family background
and mediesl histery. Twill lse fill-out a diet history guestionnaire. When the ressarcher
is finished talking with my mother then she will interview me. The researcher will ask
me same of the same guestions she asked my mother and some that might be different. I
should try and be as honest as I can when T answer her questions. I do not need to answer
any gquestions that make me foe! uncomfonshle. IfT do pot want to answer & question, [
will 18]] D, Savoca and she will ask me the next question. Dr. Savoca will not share my
answess with my mother 2t any time, My mother will wait in the other room while [ am
with the researcher. She will answer the same questions [ did about cur family
hackground and medical history, She will also fill-out a dict history questionnaine.

i interviews with the researcher will be recorded on audio cassetie tapes that only Dr,
Savees and the reseasch assistant (RAY will get to bear, At any time, T ean esk Dr. Saveca
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biect's Hame:

to turn the taped recorder off. The tape recorder will not be tumed baek an unjiess I teil
Dir. Savoch o begin taping again.

Dir. Savoca and the BA will franscribe (write down) all of the information that they
collect on each tape. My name will not in these transcripts. Te. Savoca will destroy our
cassetie tapes 05 5000 a5 she has finished the timseripts. Mo other rescarchers will listen
1o the tapes or read the transcripts. The ranseripts will only be wsed to leam about how
all the children ane their parents answered the questions. COne report that describes how
the children and their parents answered thess guestions will be writen. Cimly this report
will be read by other researchers.

Sametimes when people are interviewed for a research projest, short summaries of their
interviews are used fo help people mderstand the resulis. If my and my mother's
interviews are summarized, any information that could identify us will be changed. That
mcans any mames, types of jobs, school activities, or family events will be ¢ 50
that somesne who reads the summary can not (efl who ere from what is written.

SUBJECT PAYMENT:

1 will receive & $50.00 cheek in the mail after T complete the interview and the diet
history questionnaires,

RISKES ANIVOR DISCOMEORTS:

These are 10 risks or discomforts imvolved in this stdy. 1 do oot have to answer &y
guestions tat make me feel unzomiortable.

POSSIBLE BENEFITS:

1 may not personally benefit From this study. My participation in this study may provide
important information regerding frtars prevention and treatment af hypertension in
African Amencan tezns.

ALTERNAT AT? ;
The only alternative for this study is to not participate.
DUESTIONS:

. H 1 heve any questions about the study procedures or gbowt my porticipation in this study,

I may coniact Dir, Savoca al (T06) T21-3426, 11 have any guestions or concems about
the “rights of research subjeets™, [ may conteet the Chairman of the Tuman Assurance
Commities, Dr. George S, Schuster at (706) 721-2091.

YOLUNTARY PARTICIFATION:

T do ol Bave tor be in this study. I ean stop any time [ want to. I71 do stop or if T do not
want to be in the study, it"s okay. No one will be mad st me. Tunderstand thet ifT decids
nat 1o be in this study, | can sill be in other studics at MOG if T mest their standards.

I read this paper. They will axplain it to me. Twill have the chance to sl questions.
They will answer the questions so that | san understand. 1f [ have more questions, my
parents or [ can call Dr, Savoea at (706) T21-5426. [will be in the study.
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Subyject's Mame:
Subject’s Mame {print)
Subject's Sipnature Date
* Parent or Guardian®s Name [print)
*Parent or Guardian’s Signature Date

#The individusl abeve verifies thet hefshe is the natural parent asdfor kegal guardian of
and sz such s has the legal authority to consent o the stedy

outlined above.

Witness' Mame (printh

Signature of Wimess Diate
i the informed consent process and to the

signature of the subject andfor subjest’s

parent andior lagal guardian

INVESTIGATOR'S STATEMENT:

[ ackuowledge that I have discussed the above study with this parlicipant and answered
all of hisher questions. They have voluntarily agreed to participate. 1 have docurmented
this acticn in the subjest"s medical record or source document, A copy of this signed
docurment will be placed in the subject's medical record or source document. A copy of
this dogument will be given to the subject or the subject’s legally authorized
representative.

Printed name of investigator obtaining conscnt

Signature of investigator obtaining consent Duis
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