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Objective: This study aimed to describe food and nutrient intake for low-income, urban African American
children and adolescents, to highlight the need for further nutrition intervention programs and appropriate tools
to address overweight and obesity.

Methods: This was a cross-sectional study using interviewer-administered single 24-hour dietary recalls.
Participants were low-income African American boys and girls aged 5-16 years or their caregivers in Baltimore
City. Frequency of food consumption and dietary intakes were analyzed by gender and age groups.

Results: Eighty-one participants were included for analysis. Mean daily energy intakes exceeded Dietary
Reference Intakes (DRIs) from 10% to 71% across all gender-age groups: 2304 kcal for children aged
5-8 years; 2429 kcal and 2732 kcal for boys and girls aged 9-13 years, respectively; and 3339 kcal and 2846
kcal for boys and girls aged 14—16 years, respectively. The most frequently reported consumed foods were
sweetened drinks, chips, candies, and milk across all age groups. The majority of participants (79-100%) did not
meet the DRIs for dietary fiber and vitamin E across all gender-age groups. Milk accounted for 14%, 17%, and
21% of energy, fat, and protein intake, respectively, among children 5-8 years of age, while pizza was the top
source of energy, fat, and protein (11%, 13%, and 18%, respectively) among 14-to 16-year-old adolescents.
Sweetened drinks and sweetened juices were major sources of sugar, contributing 33% for 5-8 year olds, 29%
for 9-13 year olds, and 35% for 14-16 year olds.

Conclusions: Mean daily energy intake exceeded dietary recommendations across all gender-age groups.
This study has provided previously unavailable information on diet and highlights foods to be targeted in

nutrition intervention programs.

INTRODUCTION

The prevalence of overweight and obesity among chil-
dren and adolescents in the United States has increased sub-
stantially over the past three decades. Currently, childhood
obesity affects 17% of children and adolescents aged 2—
19 years, the highest rate reported in US history [1,2]. Con-
siderable racial disparities persist among African American
and Caucasian children and adolescents, with nearly 39% of
African Americans 6—19 years of age overweight and more
than 20% obese, compared to 33% and 17%, respectively, of

Caucasians in the same age group [1,3]. According to a
study by Wang et al. [4] African American adolescents of
low socioeconomic status in four Chicago public schools
had rates of overweight above 40%. Subsequently, African
American and minority children and youth, particularly
those in low-income neighborhoods, are at a higher risk
than Caucasian children and youth for diet-related chronic
diseases, such as metabolic syndrome and type 2 diabetes
[5-8]. For the first time in recent history, it was predicted
that U.S. life expectancy may decline as a result of the
increasing prevalence of childhood overweight [6].
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Concurrent with the increased prevalence of overweight
and obesity, American children have inadequate dietary
practices, including increased consumption of energy-dense
nutrient-poor foods, larger portion sizes [9—12], and more
meals and snacks prepared away from home as compared
to children in China, Russia, and the Philippines [13]. Soft
drink consumption is also increasing among American
youth, while intakes of fruits, vegetables, and whole grains
are below national recommendations [14-16]. Soda was
identified as the top contributor to sugar intake among low-
income African American youth in Chicago, and an esti-
mated 55% of the study population was consuming both
fried foods and soft drinks >2 times/day [17].

Trends seen in poor diet quality are negatively associated
with socioeconomic status [18]. In Baltimore City, previous
findings have shown that, predominantly African American
and lower income neighborhoods have lower accessibility to
different types of food stores (e.g., supermarkets, convenience
stores, and restaurants) and healthy food in comparison to Cau-
casian and higher income neighborhoods [19]. An unbalanced
diet, meaning a low intake of dairy products, fruits, and vegeta-
bles, and a high intake of processed food products, [18] among
low-income urban African American households, is reflected
by inadequate intake of fiber, vitamins A and C, and calcium,
and an excessive amount of saturated and trans fat, added
sugar, and sodium [18,20]. Among low-income urban African
American youth in Baltimore City, chips, candy, and soda
have been reported to be the most commonly purchased foods
[21]; these foods are more energy-dense and convenient to
access compared to fruits and vegetables, which may be more
expensive and take more time to prepare [22]. Results from the
1994-1996 Continuing Survey of Food Intakes by Individuals
suggest that low-income American children, in particular, are
not consuming a balanced diet [23]. This suggests that African
American children and youth, living in lower income neighbor-
hoods, may be especially vulnerable to diets of poor quality
and with nutrient inadequacies as a result of these dietary
trends and socioeconomic disparities.

Baltimore City, Maryland has a population of approxi-
mately 637,000 people, with more than 31% under 18 years
of age [26]. Of participants reporting only one racial back-
ground, nearly 33% of Baltimore City residents were Cauca-
sian and almost 64% were African American [26]. Median
household income in Baltimore City was below the national
average by more than 27% in 2007. Approximately 20% of
the population lives below the poverty level, compared to
the national average of 13%. Among Baltimore City youth,
18.0% have body mass index (BMI) greater than the 95th
percentile compared to 12.5% for all Maryland youth
according to the 2005 Youth Risk Behavioral Surveillance
System [27]. Baltimore African American youth experience
a higher rate of obesity (18.0%) than youth of any other eth-
nic group in the city or state.

Childhood overweight and obesity can be prevented
through improved diet quality, thus warranting intervention
programs aimed at increasing access to healthy foods and
improving food choices [28, 29]. The aims of the present study
were to (1) describe food and nutrient intake; (2) compare
nutrient intake with Dietary Reference Intakes (DRIs); and (3)
identify frequently consumed food items to be included for a
nutritional intervention program among urban African Ameri-
can boys and girls aged 5-16 years in Baltimore City,
Maryland.

MATERIALS AND METHODS

Settings and Subjects

The study was conducted in low-income neighborhoods of
Baltimore City, Maryland. Participants were recruited from
various locales within Baltimore City, including recreation
centers, human services centers, supermarkets, clinics, local
food markets, churches, and organizations, in order to acquire
a convenience sample that represented diverse community
members with respect to gender and age. Children and adoles-
cents aged 5-16 years were invited to participate in an inter-
viewer-administered 24-hour dietary recall. Participants had to
have lived in East or West Baltimore communities within one
and a half miles of a Baltimore City recreation center. Only
one child per household was eligible to enroll.

Sources of Data
Twenty-Four Hour Dietary Recalls

Dietary recall data were collected from 84 study partici-
pants ranging from 5-16 years of age (1 recall per participant)
following a standard manual of procedures. Primary caregivers
were considered as participants for young children (<8 years).
Data collectors were trained for 3 days in the collection of 24-
hour dietary recalls by the last author. The data collectors
administered face-to-face 24-hour recalls and systematically
sought and recorded information about foods and drinks con-
sumed during the preceding 24-hour period. Portion sizes were
estimated using standard units (e.g., slice of bread), familiar
household utensils (e.g., glass, tablespoon), commercial pack-
ages of store-bought foods, such as snack chips and chocolate
bars, and three-dimensional food models (NASCO, Fort Atkin-
son, WI) selected to represent commonly consumed food
items. An additional list of questions was generated to prompt
for easily forgotten foods such as sweets and snacks. Questions
on special dietary practices (e.g., weight loss diet), food aller-
gies, medical conditions, and supplement use were also
included. All data were examined for completeness, and if any
data were incomplete, the interviewer was asked to re-contact
the respondent to acquire additional information.

VOL. 0,NO. 0



Downloaded by [University of Alberta] at 09:24 13 April 2015

Portion Weight Estimation

All foods reported in the 24-hour dietary recalls were
weighed to determine weights, in grams, for food portions esti-
mated using household utensils, commercial food packages,
food models, or standard units. All food weights were obtained
by trained data collectors using an electronic kitchen scale
(Aquatronic Baker’s Dream Scale 2005, Salter Houseware,
Ltd., Tonbridge, Kent, UK). Average gram weights, for all the
foods reported, were calculated from up to 10 measurements
for each food item.

Identification of Frequently Consumed Food Items
and Development of a Draft Youth Food Frequency
Questionnaire

The frequency of foods reported in the 24-hour dietary
recalls was tabulated. Any food or drink item that was con-
sumed by two or more respondents was included in a draft
youth food frequency questionnaire (YFFQ), with the excep-
tion of foods very low in energy and nutrients such as condi-
ments and spices. With assistance from local community
members and youth leaders, the ordering of the food list and
the selection of food models to assess portion sizes were care-
fully considered for each food item. Focus group discussions
revealed that ready-prepared foods are commonly consumed
for most meals and snacks; therefore, food packages such as
Styrofoam food containers from local corner stores and carry-
out restaurants were obtained to aid participants in estimating
portion sizes consumed. To ensure no foods had been omitted,
blank lines were added to the draft YFFQ for interviewers to
record any additional foods reported.

The draft YFFQ was pilot-tested in a convenience sample
of Baltimore children and adolescents representing both gen-
ders and a distribution of ages between 5 and 16 years. Inter-
viewers were trained for 5 days on how to administer the
instrument, and a manual of procedures was developed and
used. To ensure standardization of the data collection, each
interviewer practiced using multiple draft YFFQs under the
supervision of the last author.

Analysis of Dietary Intake

Dietary recall data were entered into and analyzed using
NutriBase Clinical Nutrition Manager v. 7.17 software
(CyberSoft Inc., Phoenix, AZ). USDA food composition tables
were used for dietary analyses. All other analyses were per-
formed using SAS statistical software v. 9.1 (SAS Institute
Inc., Cary, NC).

Mean daily energy and nutrient intakes were calculated for
each individual based on the single 24-hour dietary recall.
Mean nutrient intakes for each participant were compared to
the DRIs according to the gender-age groups. The percentage
of participants reporting intakes below the DRIs was calculated

JOURNAL OF THE AMERICAN COLLEGE OF NUTRITION
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for specific nutrients and was stratified by gender and age.
Nutrient intakes were also evaluated against the Acceptable
Macronutrient Distribution Ranges (AMDR) [30]. In addition,
the most frequently reported foods were tabulated, and the top
10 foods contributing to energy and macronutrient intakes
were determined.

RESULTS

A total of 84 participants were recruited for the study. Three
participants were excluded from analysis due to extreme
energy intake (above or below mean intake + 2 SDs), creating
a final sample size of 81 African American participants (40
boys and 41 girls). Of the total sample population, 30% were
5-8 years of age; 35% were 9-13 years of age; and 36% were
14-16 years of age. About 76.5% of participants reported die-
tary intake during the weekdays (Monday and Thursday each
by 17.3%, Tuesday by 12.3%, Wednesday by 16.0%, and Fri-
day by 13.6%) and 23.4% during the weekend (Saturday by
11.1% and Sunday by 12.3%).

Frequency of Consumption

The frequency of consumption of each food item reported
in the 24-hour dietary recalls was tabulated for participants in
each age group (Table 1). More than 60% of 14- to 16-year-
old participants reported consuming chips, sweetened juices,
and sodas (66%, 62%, and 62%, respectively). Sweetened
drinks, chips, and milk were reported with the highest fre-
quency for both the younger age groups. Sweetened drinks
were reported by 71% of children in the 5-8 and 9-13 years
age groups. Among children in the 5-8 years age group, milk
was reported by 92% of respondents, compared to the older
age groups, for whom milk was reported by 64% of 9- to 13-
year-olds and 48% of 14- to 16-year-old respondents. Candy
was also among the top foods most frequently reported across
all age groups, ranging from 50% to 64% of respondents in
each age group.

Nutrient Intake

Nutrient intakes were examined and compared to the
gender-age appropriate DRIs (Tables 2 and 3). Compared
with the Estimated Energy Requirements (EER), mean
daily energy intakes across all gender-age groups exceeded
the recommended energy intake by 10% to 71%. The mean
daily energy intake was 2304 kcal for children aged 5-
8 years, which exceeded the EER range of 1400-1600 kcal
per day. Similarly, for children aged 9-13 years, the EER
of 1800-2200 kcal per day for boys was exceeded with a
mean daily intake of 2429 kcal and the EER of 1600-2000
kcal per day for girls was exceeded with a mean daily
intake of 2,732 kcal. Finally, for adolescents aged 14—
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Table 1. Most Frequently Reported Foods among Children and Adolescents in Baltimore City

5-8 years" n =24

9-13 years" n =28

14-16 years" n =29

# of times reported

# of times reported # of times reported

Food (% of respondents) Food (% of respondents) Food (% of respondents)
Milk 32(92) Sweetened drinks 28 (71) Chips 29 (66)
Chips 23 (75) Milk 28 (64) Sweetened juices 25 (62)
Sweetened drinks 23 (71) Candies 27 (64) Sodas 23 (62)
Sweetened juices 22 (63) Chips 30 (57) Candies 26 (59)
Cereal 16 (58) Sodas 23 (54) Pizza 17 (55)
Chicken dishes 18 (54) Sweetened juices 21 (54) Sweetened drinks 25(52)
Vegetables 18 (54) Rice & pasta dishes 18 (54) Bread 17 (48)
Bread 15 (54) Sandwiches & burgers 15 (46) Milk 16 (48)
Candies 17 (50) Chicken dishes 14 (46) Fried potatoes 13 (41)
Sandwiches & burgers 14 (50) Fried potatoes 12 (43) Sandwiches & burgers 17 (38)

“The most frequently reported foods are presented in this table by Dietary Reference Intake (DRI) life stage age groups: 4-8 'y, 9-13 y, and 14-18 y.

16 years, the EERs of 2400-2800 kcal per day for boys and
2000 kcal per day for girls were exceeded with a mean
daily intake of 3339 kcal and 2846 kcal, respectively.
Mean daily sugar intake was 160 grams for 5- to 8-year-
old children; 160 grams and 219 grams for boys age 9-13
and 14-16 years, respectively; and 136 grams and 202
grams for girls age 9-13 and 14-16 years, respectively
(Tables 3 and 4). Mean daily sugar consumption was above
the recommended amount for all gender and age groups
except for girls aged 9-13 years. For boys and girls of all
age groups combined, sugar accounted for 45% and 47%,
respectively, of mean carbohydrate intake (data not shown).
Percentage contribution to energy from protein, carbohy-
drates, and fat were within the AMDR for both boys and
girls, with the exception of girls in the 9-13 years age
group, whose energy from fat was above the AMDR by
3%. Across all the age groups, girls consumed more energy
from fat than boys, whereas boys consumed more energy
from carbohydrates. The proportions of energy from protein
and carbohydrates showed a reciprocal relationship; as boys
aged, the percentages of calories from protein decreased
and the percentage from carbohydrates increased. Girls in
the 9-13 years age group had the highest proportion of
energy from protein and the lowest from carbohydrates,
while the opposite trend was observed among girls in the
14-16 years age group. Both sexes in the 9-13 years age
group had the highest percentage of energy from fat.

The majority of participants did not meet the DRIs for
dietary fiber and vitamin E across all gender-age groups.
Nutrient intakes for all boys in the 9-13 years age group
were below the recommendations for dietary fiber, vitamin
E, and magnesium, while intakes for all girls in the 14—
16 years age group were below recommendations for vita-
min E. In addition, most boys and girls 9-16 years of age
consumed vitamins A and D, calcium, and magnesium
below the recommended levels. By comparison, 77% and
62% of children aged 5-8 years met the DRIs for calcium

and vitamin D, respectively. The average intakes of iron,
thiamin, riboflavin, niacin, and vitamins B-6, B-12, and C
met the DRIs. Girls across all age groups and boys in the
5-8 years age group met the recommendations for a mean
intake of zinc. Overall, children in the 5-8 years age group
met the recommended intakes of many nutrients, such as
vitamins A, C, D, B-6 and B-12, folate, thiamin, riboflavin,
niacin, calcium, magnesium, iron, and zinc compared to
older children and adolescents.

Food Sources of Energy and Selected Nutrients

Table 4 shows the top 10 dietary sources of energy and
selected nutrients by age group. Among children 5-8 years of
age, milk was the primary contributor to energy, fat, and sugar,
accounting for 14%, 17%, and 20% of the intakes, respectively.
By contrast, the top contributer of energy and fat was chips
among 9- to 13-year-olds, and pizza among 14- to 16-year-
olds. Pizza and chips were among the top three sources of
energy and fat across all age groups. Sweetened drinks, sweet-
ened juices, and sodas were the top three sources of sugar
among the older age groups, contributing a combined 41% for
9- to 13-year-olds and 45% for 14- to 16-year-olds. Sweetened
drinks alone accounted for 22% of total carbohydrate con-
sumption among children aged 5-8 years (data not shown).

Development of the YFFQ

All foods that were reported in the 24-hour dietary recalls,
by two or more respondents, were included on the YFFQ.
Foods that would be promoted as part of the nutritional inter-
vention were also added so that any changes in pre- and postin-
tervention consumption could be assessed. For example, baked
chips were included on the YFFQ as a lower fat alternative to
fried chips.

The YFFQ instrument contained 112 food and beverage
items: 4 cereals, 5 dairy products, 17 sandwich and bread
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Table 2. Mean (SD) and Median Daily Intake or Energy and Selected Nutrients and Percentage of Participants Not Meeting (%NM)

the DRIs® in African American Children Aged 5-8 Years

Boys (n = 13) Girls (n =11)
Mean (SD)® Median® Mean (SD)” Median® JoNM°
Age (years) 7(1.2) 7 7(1.1) 7 —
Energy (kcal)® 2350 (640) 2097 2251 (584) 2097 —
% calories from protein 13.8 (3.7) 10.9 11.6 (3.3) 10.9 —
% calories from carbohydrates 55.5(8.8) 55.7 54.3(7.4) 55.8 —
% calories from fat 30.7 (6.8) 33.0 34.2 (5.6) 33.0 —
Protein (g) 82.9 (32.6) 66.0 64.5 (17.6) 66.0 —
Carbohydrates (g) 329.6 (100.6) 297.4 311.4 (98.9) 297.4 —
Sugars (g) 157.2 (68.3) 150.7 162.6 (53.0) 150.8 —
Dietary fiber (g) 14.7 (6.2)* 13.1* 13.3 (6.0)* 13.2% 96
Fat (g) 82.1(28.1) 90.2 86.7 (25.5) 90.3 —
Saturated fat (g) 30.4 (9.0) 29.6 29.4 (8.7) 29.7 —
Monounsaturated fatty acids (g) 20.3 (8.8) 15.1 16.3 (6.3) 15.2 —
Polyunsaturated fatty acids (g) 10.2 (5.8) 8.5 9.3(3.4) 8.5 —
n-3 fatty acids (g) 0.7 (0.4)* 0.5% 0.5 (0.3)* 0.5% —
n-6 fatty acids (g) 8.8 (5.5)* 7.4% 7.2 (3.5)* 7.4% —
Vitamin A (mcg_RAE) 595.7 (442.3) 318.2% 331.6 (184.8)* 318.2% 42
Thiamin (mg) 1.9 (1.0) 1.1 1.3 (0.8) 1.1 4
Riboflavin (mg) 2.3(1.0) 1.8 1.7 (0.9) 1.8 8
Niacin (mg) 24.6 (8.4) 16.7 17.3 (9.2) 16.7 4
Vitamin B-6 (mg) 2.2(0.9) 1.2 1.4 (0.9) 1.2 33
Total Folate (p.g) 537.3 (329.9) 250.8 328.6 (212.2) 250.8 12
Vitamin B-12 (p.g) 5.3(2.2) 4.0 3.9(2.8) 4.0 12
Iron (mg) 20.0 (8.0) 14.0 14.8 (8.0) 14.0 8
Vitamin C (mg) 132.7 (91.8) 259.7 309.4 (281.7) 259.7 4
Vitamin D (mg)® 7.0 (2.7)* 5.0% 5.4 (3.5) 5.0 38
Vitamin E (mg)" 2.8 (1.6)* 2.8% 3.4 (1.8)* 2.8% 92
Calcium (mg) 1221 (424) 1128 1070 (412) 1128 23
Magnesium (mg) 167.1 (64.9) 144.9 154.4 (44.3) 144.9 23
Potassium (mg) 1831 (828)* 1974%* 1858 (479)* 1974.3* —
Sodium (mg) 3219 (1384) 3144 3134 (1145) 3144 —
Zinc (mg) 11.9 (5.4) 6.5 6.5 5 67

RAE = Retinol Activity Equivalent.

“Dietary Reference Intakes (DRI) of Adequate Intake (Al) and Recommended Dietary Allowance (RDA), and Acceptable Macronutrient Distribution Ranges (AMDR) for

children aged 4-8 years.

®Mean and median intakes are compared to the DRI; intakes above the DRI are in bold, and intakes below the DRI are indicated with an asterisk (*).

“%NM represents percentage of both male and female participants whose dietary intakes did not meet the DRIs.

9IThe reference energy intake is the midpoint of Estimated Energy Requirements (EER) for moderately active.

°As cholecalciferol. In the absence of adequate exposure to sunlight.
fAs alpha-tocopherol.

items, 8 other foods including added sugars and fats, 20 main
course dishes, 31 vegetables and fruits, 14 desserts and sweets,
4 salty snacks, and 9 drinks; a list of 10 additional foods was
generated (Appendix 1). With assistance from community con-
sultants and in accordance with the 24-hour recall data, stan-
dard units, household utensils, and three-dimensional food
models were assigned to individual line items to assess portion
size. Forty food items had portion size assessed using standard
units such as a slice of bread; 21 food items were assessed
using familiar household units such as a glass of milk; and 61
food items were assessed using food models appropriate for
each item listed. Frequency of consumption was assessed using
six categories ranked from “never” to “two or more times per

”

day.
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DISCUSSION

This study examined dietary patterns among urban African
American children and adolescents aged 5-16 years in Balti-
more City, Maryland, and compared nutrient intakes with the
DRIs. We also designed the YFFQ for this specific population
by identifying most commonly consumed and culturally appro-
priate foods. There is an increasing need for appropriate inter-
vention aimed at preventing or treating diet-related conditions
as well as recognition of the impact of culture on lifestyle.
Therefore, developing a culturally appropriate YFFQ is
necessary.

Mean daily energy intake exceeded the EER across all gen-
der-age groups. Our findings, by comparison, are similar to the



Dietary Assessment in African American Children

‘Joroydooor-eyde sy,

“Wy31juns 03 amsodxa dpenbape Jo aouIsqE Ay U] “[OIFII[LIOYD SV,

*9ANOR A[a1RIopou 10J (YHH) Siuswannbay AS1oug parewnsy Jo Jurodpru 9y) St RIUL AZIOUS JOUIYAI Y[,

() YSUOISE UL YIIM POJEDIPUI OIE (] MO[q SIYeIUT PUE ‘P[Oq UL dIE (] FA0QE SINEIUI ‘(] 0} Pa1eduion dxe soyelut UeIpauI pue ULy,
'S189K §T—] PuUe £1—6 PaSe YInok 10] (JAINV) SeSuey uonnquisi( JUaLINuoIoRy 9[qeideddy pue ‘() 90UBMO[[Y AIRIOI( PIpPUSWoday pue (Ty) ayeiuf a1enbopy Jo (1Y) seveIuf 20uaIdjay Areiai(,

uafeAmnby AITANOY [ounoy = gvy

Ly x0'8 (1°6) S°01 9 %€'9 (LS SL 9¢ 95'8 09 01 L9 %6'9 «(EP) VL (3ur) ourz
— p'sTtiy (F'1I6T1) 1°0T6€ — 691S (TL1S) 8589 — TSETY (9€€T) sevb — syIv 921D 8LTH (8w) wnipog
— *8'8LY1 «(8001) 081 — «PL6T «(S001) 120T — x6'L00T «(LE6) L98I — Paad! +(09S) 99+ 1 (3w) wnissejog
€6 %8'8€1 «(F111) 8791 €6 %8091 %(9°96) 6°€LI IL «€°C81 #(L'88) 6191 001 %9°9¢1 (v ¥ LTI (8w) wnisaudepy
L9 #ST101 «(TIL) 8P11 L +CEL6 +(L6S) 1501 98 +80L +(EPb) 98L 06 #1011 +(S0€) ¥66 (8w) wnpE)
001 %8'C (10 T¢ €6 %0'C «(TL Ty 6L %L'T «(67) L'y 001 %9'C (€D YT L(Bun) i urwreyrp
09 «0'F «(97) 8F L *€'C (L€ g€ 9 %6'C (LD €€ SL xL'€ 70 1Yy p(8ur) ( ureyA
LT 8'8T1 (LELD TILI 1T 6'TST (9°€91) 9°861 9¢ 0vIT #°96) T°TII L1 9161 (€P91) €TIT (8w) D urwreyrp
A «1P1 (€01 L°LT L VLI OLLLy 0 €€l (S9) 0'stT 8 L91 0°5) 8'ST (Sur) wouy
0¢ S'€ € 1s (57 e Oy st L LY Txoer ST T 60 6°€ (87) T1-g urureyip
(99 «1'L6T 9°S€P) 9°'THb 94 9186 «(1'8€7) 6'95¢ 9¢ x0'76C (S'SLD) €¥0€ €€ S°LSE (9°820) 0°'H9€ (3v1) agero [e30,
Ly €1 (R IE'A! 9¢ I €DLY 1T LT (80) ST €€ I Lo v (8w) 9-q urureyrp
€l €91 ((R29X1) 4 6C 8'SI (TTD 0'8T L I'LT (S°6) s°61 8 L'ST T8 oLy (3ur) upeIN
0C 91 &'Doc 9¢ 8T 8neT vl 8T onozc Ll 0T wo L (Sur) uraegoqry
0c Al s9sT 94 ST 80T 6C €1 S0 Ll ST woer (3ur) urwreryy,
L9 #6'L0T «(€°099) L'ILY 6L €t x(00€€) v 00 9 +8°08C  #(£69Y) €LY SL x9'L9¢  x(9'870) S'I¥E (AVY Sow) V urureyip
— %L'9 «(SP) €L — «¥'9 «(L'L) 8L — S0r1 8L ST — xL'€ (SIS (3) spoe Apey 9-u
— %90 (5090 — #°0 +(€0) 70 — %L°0 (€0 L0 — %S0 (4090 (3) spoe Apey ¢-u
— 8L FLre — 6 (€8)T01 — 0vl1 9'9) ¥l — $9 Ly 6L (8) spe Aney pajeamjesuniog
— €61 9D LT — 6LI (L vie — 8°0¢ (900 91¢ — 0°¢SI oD SLI (8) sproe Ayyey pajeanjesunouoy
— 8LT (LD 0€E — 1'9¢ ($°€0) 6'6€ — Sve 691) 0'LE — 6'LT (ron 16z (3) yey pojeameg
— 068 (6'6%) S°001 — 601 19 SPI1 — L'801 #TS LI — S'8L (I'L0) 1°S8 (8)yeq
€6 #€'T1 «(S°L) TPl 98 #8°S1 «(I'€D €0¢ €6 #€°€1 «(0°L) L€l 001 #0'ST #(S°0) 871 (3) xaqy LxeyRrq
— €761 (L's6) TT0T — 660 (6'98) v'61T — #7051 % (9°65) ¥'9€1 — 991 #°LS) 0°091 (8) sxe3ng
— 6'vE 0°€SD T'LTh — opLy  (I'PLD) S'TIS — L90€ (I'621) S'T€€ — 1'87¢ (6°01T) S'8pE (3) sayeapAyoqre)
— 0°69 (S°€€) €°8L — 6'¥8 (I'vh) €°€6 — €88 (S'SP) v'96 — 9bL (S €D S'PL (8) urgoag
— T (L) Log — 8'6¢C (8'8) £°6¢ — €'6€ #9) 0°8¢ — 8'6¢C (AR AT 1 WOy SALI0[ed %
— 9'LS (0°6) $°8S — 9'8S (9°01) 665 — I'6v Lo esy — S'LS (0'8) 1°9S $3jeIpAY0q.Ied WO.IJ SILIOED 9,
— 601 (60 801 — 911 (9°¢) 801 — L€l oo Let — LTl ol urd3o.1d uroy saLIoed %
— SH9T (¥86) 9¥8T — obTe (T00T) 6£€€ — I8vT (I801) TELT — ¥87T (LT9) 6THT ,(1eay) £3xuy
— 91 (6'0)91 — Sl (60) SI — I SDII — I D11 (sxeal) a3y
NN %  JUeIPIN o(a@s) ueay WN%  qUeIPON (aS)uesN  WN%  JUEIPIN (AS)uesN  WN%  UEIPIN ,(as) ueay
SHID skog SHID skog
SIBOX 91— SIBOX €16

GTOZ 1MV €T #2:60 e fereq|y Jo Aisieaiun] Aq pepeojumoq

SIEOX 9[—F] PUB £[—6 PISY YINOX
UROLIOWY UBOLILY UT SOyeIu] 90uaIa)oy AI1e1dl oyl (JAN%) SunesjA 10N stuedronred Jo o3ejuadiod pue sjudLnny palos[as pue A31oug Jo ayeiu] A[Ie( UeIpaJy pue ((S) UBJAl ¢ dqeL

VOL. 0,NO. 0



Dietary Assessment in African American Children

"UONNQLIUOD JUII,,

(a4} LS9 9'€L 819 [LAUA R
0¢ SNy pauues 0¢ SOUSIP USXdIYD 0¢ spealgq oY SIBj00D)
Se WeaId 93] € saysIp eised 29 oory 8¢ weaId o] 9 s1031nq 29 sayoIMpPUES
194 saBjoo) Le somsed 29 ‘sinuop ‘saxe) 8¢ SOYSIP 1IN s A
Y S[eaIa) oy $103.Inq 29 SAYIIMPUES 09 AN (Y Sepog
19 dnifs 29 1e3ng 9y puny Aue ‘sa[qe1a8oA 79 SAj00D) S'S sawnsed 29 synuop ‘saye)
79 saIpue) 6'S s[ea1a) 89 s1031nq 29 saYOIMpPUES LS SYULIP POU2}oaM§
€8 AN 88 spealgq 9L sotsed 29 ‘sinuop ‘saxe) 09 spealgq
9°01 Sepos 96 sduyd 9°01 SIYSIP UX2IYD 09 SIYSIP UDIYD
6Tl soom[ paudjeamg 66 pury Aue ‘sueag L'zl sdryd '8 sdrgd
8'1¢ SYULIp paua)eamg 0°¢l pury Aue ‘ezzig 0¢l pury Aue ‘ezzig L01 pury Aue ‘ezzig II-¥1
6'C8 08 8L €9 [LATA R
ST Sanj00) oy purny Aue ‘s;nN Sy soojejod poLy 29 SUMoIq YseH L't s1031nq 29 SAYIIMpPUBS
9T sownsed 29 ‘s)nuop ‘saxe) 1X% puny Aue ‘sueag 6% soysip eised 29 001y 8 SYULIP PIU)AIMS
9'¢ SHNIy Mey Ly Sy pauue’ ¥'S A 87 Sepos
€9 s[ea1d) 96 purny Aue ‘sa[qeIogoA 9G s339 IS SQUSIP 1IN
L satpue’) L spealg €9 $103.Inq 29 SOYIIMPUES 9¢ AN
8’8 S)nIy pauue)) 9 STy mey 08 jeowIyoun| 29 ‘sagesnes ‘SIolnyyuesy L'S S[eard)
I'Tt AN Lo1 S[eaIa) €6 SIYSIP 1IN 09 SAYSTp UaIIYDH
911 Sepos 611 soysip eised 7p 901y €6 SOUSIP UXdIYD V'L soysIp exsed 7p 901y
L'11 soom( pousjoomsg 0l pury Aue ‘ezzig 86 pury Aue ‘ezzig 16 pury Aue ‘ezzig
V'Ll SYULIp pauojoomg Sel sdugd 'St sdug) 1ot sduyd €16
LS8 L9L 9LL €L9 [LATA R
ST sornsed 29 ‘synuop ‘saye) Ty s1031Inq 29 SOYIIMpPUES 9°¢ soojeiod porIy 29 sumoIq Yse| 9°¢ SOUSIP JEA
ST WeaId 93] Ty soojeiod pauy 29 sumoliq ysey 8¢ sownsed 2 ‘synuop ‘saye) 6'¢ soomn[ poudjoams
£¢ SHIE ey % puny Aue ‘s;nN Ly puny Aue ‘sinN s SAYSIp USIIYDH
y'¢ S}y pauue)) 69 puny Aue ‘so[qejoSoA €9 SOUSIP TN s s103Inq 29 SAYIIMpPUBS
9y saIpue) oL spearg 99 s1931nq 29 saYOIMpPUES (SIS spearg
89 sepos S'L S)InIj pauue)) 69 syeauIyouN| 29 s‘ofesnes ‘s1o)npuely I'L S[eard)
€6 S[ea1a) 88 puny Aue ‘ezziq S'L SAYSIp UYOIDH S'L SYULIp pauojeomg
Il soom[ poudjoomg L6 SHNIY MEY £'6 pury Aue ‘ezzid L'L sduy)
661 NI Lot sdyd 81l sdiyd 6L puny Aue ‘ezzig
6'1¢C SYULIP paua)oams 4! S[ealo) TLl AN 6'¢cl AN 8-S
Iegng 0}
L 1uo) 9, pooq Iaqr 01, LU0 % pooq Jeq 031, 1Iuo) % pooq AS1oug 01 ,'1U0)) 9, poog (s1eak) a8y

GTOZ 1MV €T #2:60 e fereq|y Jo Aisieaiun] Aq pepeojumoq

dnoin) 93y AQq sjuarnny pa1od[es pue A31dug JO S90INOS A1eIdL(] JofeIA *f dIqeL,

JOURNAL OF THE AMERICAN COLLEGE OF NUTRITION



Downloaded by [University of Alberta] at 09:24 13 April 2015

Dietary Assessment in African American Children

National Health and Nutrition Examination Survey (NHANES)
III that reported mean daily energy intakes, calculated from up
to two 24-hour dietary recalls, in excess of DRI recommenda-
tions for a multi-ethnic sample of American children and ado-
lescents in 2005-2006. While the NHANES III findings are
comparable to findings from the present study, our results pro-
vide more insight into gender differences among African
American boys and girls. Among NHANES III participants,
boys 6-11 years and 12-19 years consumed 2092 kcal
and 2707 kcal, respectively. Girls aged 6-11 years and
12-19 years consumed 1879 kcal, and 1906 kcal, respectively.
Another study also used 24-hour dietary recalls in a multi-eth-
nic sample of American children, including 554 third-, fifth-,
and eighth-grade African American youth, and likewise
reported energy intakes above the recommended levels [31].
Higher energy intakes among respondents may also be associ-
ated with increased intake of energy-dense, nutrient-poor foods
(e.g., pizza and sweetened drinks) among African American
children and adolescents [9].

Foods high in fat and sugar (e.g., pizza, chips, and sweet-
ened drinks) were among the top contributors to energy, fat,
and sugar intake across all gender-age groups. Furthermore,
pizza and soda have been targeted as key foods contributing to
increased energy intakes among children and adolescents over
the past three decades; African American adolescents may be
particularly susceptible to this trend [9,10]. Several studies
among U.S. children have identified increased energy intakes
concurrent with increased consumption of sweetened bever-
ages and high-fat foods, further increasing risk of overweight,
obesity and related chronic disease [32,33].

Lack of access to healthy foods may contribute to the health
inequities observed among African Americans in the U.S.
Franco et al. described racial and economic disparities in
access to healthy foods in Baltimore City [19]. A total of 43%
of predominantly African American neighborhoods and 46%
of lower income neighborhoods were in the lowest tertile of
healthy food availability, compared to predominantly higher
income neighborhoods where only 13% of individuals were
represented in the lower tertile of healthy food accessibility
[19]. Residents in disadvantaged neighborhoods have greater
exposure to fast food outlets and convenience stores [34] and
tend to consume more nutrient-poor foods, resulting in
increased risk for potential adverse health outcomes [35,36].
Aggarwal et al. reported an association between high food cost
and increasing consumption of dietary fiber, vitamins, and min-
erals [37]. This previous finding supports our results; the aver-
age intakes of dietary fiber, vitamins A, D, and E, calcium,
magnesium, and potassium were below recommendations
among both boys and girls in the 9-16 years age group.
A seemingly better diet quality among younger children
(5-8 years age group) may be attributed to parents having
more control over their diet compared to older children or ado-
lescents [38,39]. Partnering with local food stores to increase

access to healthy foods may serve as a powerful tool in reduc-
ing systematic local barriers that are shown to exist by race,
ethnicity, and income [40]. Moditying the food environment to
promote nutrient-rich foods may be an effective public health
initiative to improve food choices and consumption for a com-
munity-based intervention program.

Age and healthy diets have a positive association among
adults [41], presumably due to increasing health concerns [42].
Contrarily, among younger populations, a negative association
was reported previously, as children tend to have higher dietary
scores [38] and a greater consumption of vegetables and fruits
[43] compared to adolescents. Consumption of soda and sweet-
ened beverages may be associated with low intakes of calcium
and vitamins A and D observed among children and adoles-
cents 9-16 years of age. Lytle et al. identified an inverse
relationship between consumption of soda and sweetened bev-
erages and consumption of milk among American youth [31].
Similarly, our study showed a step-wise decrease in milk con-
sumption with age coupled with a comparatively high con-
sumption of sweetened beverages. Additionally, this study
found greater frequency of consumption of cereal, chicken
dishes, and vegetables in the 5-8 years age group compared to
older age groups. These dietary data are of significant interest
as numerous studies have found that diet quality among U.S.
youth declines as they age, and similarly, that rates of child-
hood overweight and obesity escalate with increasing age
[29,31,41]. However, the lack of age and culturally appropriate
dietary assessment methods limits the nutritional epidemiology
studies undertaken and the subsequent number and quality of
nutritional intervention programs [45]. As such, a population-
specific dietary assessment instrument is necessary to describe
food and nutrient intake among African American children and
adolescents in Baltimore City.

Gender differences in dietary patterns were observed in the
older age groups (9-16 years age groups), including that the
average intakes of added sugar, folate, and zinc among girls
met the recommendations, whereas those of boys did not.
However, girls in these age groups had lower mean intakes for
vitamins C and E, suggesting that low-income girls may have
limited fruit consumption as reported by Pitel et al. [39].
Although in general, girls tend to follow a healthier diet than
boys regardless of age [38], gender-specific dietary behaviors
may be different between low-income boys and girls [39].

The FFQ has been used to assess dietary quality and deter-
mine consumption patterns in youth in several well-known sur-
veys and studies [46—48]. Another study also used a FFQ to
assess dietary intake in children based on the Willett FFQ
[49-51]. The development of a culturally and youth-specific
FFQ requires three major components for comprehensive die-
tary assessment: a complete food list, food grouping that
reflects the dietary habits and cultural practices of the target
population, and frequency of consumption categories [52,53].
The foods selected must be commonly consumed by a
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substantial segment of the population and contain significant
amounts of nutrients of interest [52,54,55]. Single 24-hour die-
tary recalls were used in this study to generate the initial list.
However, some food grouping is necessary to reduce partici-
pant burden and should follow a logical order that is clear to
the study population [52-55]. For the present study, the dietary
recall data as well as the focus group discussions were used to
inform the grouping and ordering of the foods and to determine
appropriate food models for the population.

The 24-hour recall data characterized current food and
nutrient intake and highlighted specific foods to be targeted for
future nutrition intervention programs aimed at reducing obe-
sity. Many of the most frequently consumed foods (e.g., sweet-
ened drinks, chips, and candies) can be replaced with lower
sugar, lower fat and often more nutrient-dense alternatives. For
example, intervention strategies to reduce sugar and fat intake
might include promoting baked chips or low-sodium pretzels
in place of fried chips, choosing reduced fat or low-fat milk
instead of whole milk, and substituting sweetened juices and
drinks with unsweetened juices, sugar-free beverages, and
water. While these are simple solutions to reduce fat and sugar
intake, efforts to increase consumption of nutrient-rich foods
such as fruit, vegetables, whole grains, low-fat dairy products,
and lean proteins will require further public health research as
well as age and culturally appropriate nutrition intervention.

A comprehensive dietary assessment tool is essential for
impact evaluation of a nutritional intervention program. FFQs
have been used previously to evaluate interventions and to
assess dietary intake for other study populations [56-60]. The
YFFQ developed in the present study was interviewer-adminis-
tered, which reduces respondent burden and has been shown to
be more feasible than multiple dietary recalls in studies among
African American communities [61]. Once validated, this tool
may be effectively used to evaluate future nutrition interven-
tions targeted for urban African American youth. The same
methodology has been used to evaluate the impact of nutri-
tional intervention strategies in African American and other
multi-ethnic populations [57,58,60].

This study is not without limitations. A convenience sample
was recruited and the sample size was relatively small. The
nutrient intakes were estimated using single recalls. However,
the administration of multiple recalls may have significantly
increased respondent burden and therefore decreased study
participation of low-income African American children and
adolescents in Baltimore City.

CONCLUSION

This study demonstrates dietary patterns that may have con-
tributed to the increased prevalence of overweight and obesity
among low-income urban African American children and ado-
lescents. Our results also propose a potential evaluation tool,
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the YFFQ, for implementing community-based nutritional
intervention programs to improve dietary quality and reduce
risk factors for overweight and obesity.
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Appendix 1: Food and Drink Items Listed on the YFFQ

Category Food Items

Cereal (4) Cereals such as Frosted Flakes, Fruity Pebbles, Froot Loops, Apple Jacks, Cinnamon Toast Crunch, Trix, Cap-n
Crunch (high sugar); cereals such as Rice Chex, Cheerios, Cornflakes, Rice Krispies, Kix (lower sugar); cereals
such as Branflakes, Shredded Wheat, granola (high fiber); oatmeal, cream of wheat, or grits (cooked)

Dairy (5) Whole milk incl. carton; 2% milk incl. carton; 1% or skim milk incl. carton; chocolate or strawberry milk incl.

Sandwiches, breads,
and buns (17)

Other foods (8)

Main dishes (20)

Vegetables and fruits (31)

Cakes, desserts, and
sweet snacks (14)

Salty snacks (4)

Drinks (9)

Additional foods (10)

milkshake, hot chocolate, and carton; yogurt incl. Gogurt

Peanut butter and jelly sandwich, cheese sandwich incl. grilled cheese sandwich, breakfast sandwich incl.
McGriddle sandwich, breakfast burrito; lunch meat sandwich; tuna or salmon sandwich; burger incl. Burger
King, McDonald’s, or Checker’s burger, cheesesteak; veggie burger; fried chicken sandwich incl. McDonald’s
or Burger King, breaded chicken patty; grilled chicken sandwich such as McDonald’s, incl. patties, turkey
burger; hot dog with bun; taco; white bread NOT in sandwich incl. french toast, dinner rolls, bagel; wheat bread
alone (split top bread of 100% whole wheat); Cornbread; Waffles; Pancake; Biscuits.

Added sugar on cereal or fruits or to drinks; butter or margarine incl. on toast, pancakes, waffles, sausage, baked
potato, pasta; syrup; cheese NOT in sandwich or burger incl. American cheese with crackers, Lunchables, string
cheese; cheese spread, easy cheese spray, or nacho cheese; sausage; eggs (boiled, poached, fried, scrambled)
NOT in sandwich, burger, or salad; Bacon NOT in burger or sandwich

Pizza, Hot Pockets, Lunchable pizza; steak or roast beef; meatloaf; pork and beans, baked beans; pork chops;
chicken wings; fried chicken (NOT wings) incl. breast, thigh, or drumstick; baked or grilled chicken, rotisserie
chicken, BBQ chicken, roasted turkey; chicken nuggets, chicken strips, fingers, tenders, or popcorn chicken;
fried, baked, grilled, or steamed fish NOT in sandwich; fish sticks; crab cake; rice; macaroni and cheese, easy
Mac; Spaghetti incl. any type of pasta, Hamburger Helper; Lasagna; Oodles of Noodles, Cup of Noodles, or
Ramen noodle packet; Egg rolls; Rice Chinese stir-fry incl. chicken, shrimp, egg, or pork; Noodle Chinese stir-
fry incl. chicken, shrimp, egg, or pork

French fries such as steak fries, curly fries, tater tots, or hash browns; sauces incl. ketchup, BBQ, sweet and sour, or
steak; mashed potatoes; gravy; baked potato; sweet potato or yam; greens incl. spinach, collard, mustard, or kale;
sweet corn; corn on the cob; string beans, green beans; broccoli or cauliflower; any green salad; cucumber;
celery; baby carrots; cooked carrots; squash or pumpkin; regular dressing incl. Italian, ranch, bleu cheese, or
caesar; light dressing incl. Italian, ranch; canned fruits such as mixed fruit, fruit cocktail, fruit cup, canned
peaches, pineapples, or tangerines; fresh orange or tangerine; fresh fruit salad; apple or pear; applesauce; banana;
grapes; fresh pineapple; fresh peaches, plums, or nectarines; Berries incl. strawberries, cherries, blueberries, or
raspberries; Melons incl. watermelon, cantaloupe, or honeydew; Dried fruit, trail mix (no candy), nuts, or seeds

Snacks such as Tastykakes, brownies, or cupcakes; muffins incl. regular or mini; Little Debbie’s oatmeal cream pie,
McDonald’s, or Burger King; doughnut incl. regular or mini; Pop-tarts, Honey Buns, or Danish; Snowballs or
popsicles; pudding incl. chocolate or vanilla; cookies, wafers, or graham crackers; granola bar; sugar candies
incl. Starburst, fruit roll-ups, or mints; chocolate candy or candy bars incl. Snickers or M&Ms; gum incl. bubble
gum; Ice cream sandwich, bar; Ice cream sundae such as McDonald’s or Burger King

Potato chips, corn chips, Lays, UTZ, Doritos, Fritos, or cheese curls; Cheez-Its or Ritz crackers; baked chips incl.
Lays or Utz, sunflower chips, Sun Chips; popcorn incl. microwave or snack bag

Soda incl. Pepsi, Coca Cola; Dr. Pepper, or grape soda; diet soda, diet energy drinks incl. Diet Pepsi or Pepsi One;
sugary drinks incl. iced tea, lemonade, Kool Aid, punch, Clear Fruit, orange drink, Capri Sun, Sunny D, or Hugs;
100% fruit juices incl. orange juice, apple, grape, pineapple, or Juicy Juice; diet drinks such as Crystal Light or
flavored water; sport drinks such as Splash or Gatorade; energy drinks such as Monster, Red Bull, or Rockstar;
Water incl. bottled or tap; Vitamin water or Propel water

Jello; mixed vegetables, incl. peas; Lunchable meats; soup, any kind; burrito, any kind; fried fish sandwich incl.
Filet-o-Fish, lake trout sandwich; salmon cake; chili, stew; sloppy joe sandwich; fried, grilled, pan-fried shrimp
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