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Table 1. Healthy Eating Index (HEI) and adjusted® mean®
food group servings by consumption of grapes,

The associations between grape product consumption (defined as
fresh grapes, raisins or 100% grape juice) and dietary intake were
examined In children (2-19 years) and adults (20+ years) using
National Health and Nutrition Examination Survey 2003-2008 data.
Grape consumers (GC)(n=2,975) were individuals who mentioned
grape products during the 24-hour dietary recall interviews. Least
square mean food groups and nutrient intfakes by GC and non-
grape consumers (NGC) (n=18,898) were compared. There were
no significant ditferences between GC and NGC in energy intake.
Healthy Eating Index-2005 scores by GC were higher (p<0.01) than
NGC among children (54.6x0.7 vs 49.4+0.3) and adults (57.52£0.5 vs
51.220.3). Among both age groups, GC had higher intakes of total
fruit and whole fruit (p<0.01) than NGC, and lower intakes of solid
fat (p<0.05 children, pP<0.01 adults), added sugars (p<0.01) and
calories fromsolid fat/alcohol/added sugars (SOFAAS) (p<0.01). Adult
GC had higher intakes than NGC of total and dark green/orange
vegetables (p<0.01). Children and adult GC had higher intakes than
NGC of dietary fiber, vitamin A, vitamin C, calcium, magnesium and
potassium (p<0.01) and vitamin Bé (p<0.05 children, p<0.01 adults).
Adult GC had lower intakes of total faf, saturated fat (p<0.01) and
cholesterol (p<0.05) and higher intakes of vitamin E, thiamin, folate
and iron (p<0.01). Children and adult GC had significantly greater
INfakes of three nutrients of concern from the 2010 Dietary Guidelines
for Americans: dietary fiber, calcium and potassium. Grape product
consumption iIs associated with increased nutrient infakes and @
healthier dietary pattern among the U.S. population.

Supported by National Grape & Wine Initiative

Background

e The Dietary Guidelines for Americans 2010 (DGA 2010) encourage
increased intakes of fruit and vegetables.'

e Consumption of 100% fruit juice, grapes and dried fruit has been
associated with improved diet quality in children and adults?3
 PreviousNHANES analyseshavereportedincreased nutrientintakes
and improved dietary patterns in children and adult purple/blue
produce and grape juice consumers.’

To examine the relationship between consumption of grapes, in the
non-alcoholic forms most commonly consumed —fresh grapes, raisins
and 100% grape juice —and diet quality or nutrient infakes in arecent,
nationally representative sample of US children and adults.
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raisins or grape juice at least once in 2 days¢

Children 2-19 years Adults 20+ years
Consumers Non- Consumers Non-
Food Group consumers consumers
(n=1,400) (N=8,222) (h=1,575) (n=10,676)
HEI-2005 54.6+0.7** 49.4+0.3 57.5+0.5** 51.2%+0.3
Total Fruit (cup) 1.64+0.05** | 0.99+0.03 | 1.64+0.06** | 0.89+0.03
Whole Fruit (cup) 0.94+0.06** | 0.48x0.02 | 1.05£0.04** | 0.56%0.02
Total Vegetables (cup) 1.00+0.04 1.06x0.02 | 1.79£0.05** | 1.60+0.02
Dark Green/Orange | 104001 | 0.0940.01 | 0.25+0.02%  0.17+0.01
Vegetables (cup)
Total Grains (oz) 6.59+0.11* | 6.86x0.07 6.68+0.10 6./31x0.05
Whole Grains (oz) 0.54+0.04 | 0.48+0.02 | 0.87+£0.05** | 0.66%0.02
Milk Group (cup) 2.260.06 | 2.17+x0.03 1.59+0.04 1.5710.03
Meat Group (0z) 4.34+0.12 4.14+0.06 6.04+0.15 6.082£0.07
Nuts & Seeds (0z) 0.36£0.04 | 0.41£0.03 | 0.86£0.09* @ 0.61x0.03
Solid Fat (g) 45.5+0.06* 47.1+0.4 42.7+0.5** 46.8+0.3
Added Sugars (tsp) 18.3+0.5% 21.6x0.3 16.8+0.4** 18.9+0.4
SOFAAS (kcal) /09+]2** /754 /38+10** 82216

aCovariates in analyses of food groups include energy, gender, race-ethnicity, and age °Mean * Standard Error of the Mean (SEM) cNHANES 2003-2008
participants completing 2 recalls, excluding pregnant/lactating females *p<0.05 **p<0.01 for difference between consumers and nonconsumers

Table 2. Adjusted® mean® nuirient intake by consumption of
grapes, raisins or grape juice at least once in 2 days©

Nutrient

Children 2-
Consumers

(h=1,400)

19 years

Non-

consumers
(N=8,222)

Adults 20+ years

Consumers

(h=1,575)

Non-

consumers
(N=10,676)

Food Energy (Kcal)?| 2,067+28 2,026x14 2,196131 2,161x15
Protein (Q) /2.2+0.9 /0.610.4 33.0+0.8 83.0+0.4
Total fat (g) /4.3+0.6 /5.710.4 /9.5%1.0** 83.0%+0.4
Saturated fat (g) 26.210.3 26.610.2 26.0+0.4** 27.6%0.1
Cholesterol (mg) 23119 22513 27 618* 29313
Carbohydrate (g) 27412 272+1 272+3** 259+1
Dietary Fiber (g) 13.9+0.3** 12.810.1 17.8+0.3** 15.4+0.2
Vitamin A (ug RAE) 621x17** 57119 6/70x14** 60510
Vitamin E (mg AT) 5.810.1 6.0+0.1 3.1x0.2** /.3%0.1
Vitamin C (mg) 100.2+3.0** 32.7t1.6 116.4+4.1** 31.0%1.6
Thiamin (mg) 1.62+0.03 1.57+0.01 1.77£0.03** | 1.64+0.02
Riboflavin (mg) 2.22+0.04* 2.12+0.02 2.28+0.03 2.24+0.01
Niacin (mg) 21.5+0.4 21.310.2 25.510.4 25.0+0.2
Vitamin B6 (mg) 1.81+£0.04* 1.71£0.02 | 2.09+0.03** | 1.94+0.02
Total Folate (ug) 39118 379+3 431+8** 399+4
Vitamin B12 (ug) 5.3%0.1 5.110.1 5.3+0.2 5.3%0.1
Calcium (mg) 1,053+19** 996+10 954+13** 21110
Phosphorous (mg) 1,284+16** 1,244+7 1,355%11 1,333/
Magnesium (mg) 241+£3** 22812 315+3** 28913
Iron (MQ) 14.9+0.2 14.7%0.1 16.5£0.2** 15.520.1
/inc (MQ) 11.0+0.2 10.910.1 12.1£0.1 12.310.1
Sodium (mg) 3,072+38 3,144+3 3,421+42 3,476x15
Potassium (mg) 2,414+32** 2,189118 2,931129** 2,664x17

aCovariates in analyses of nutrients include energy, gender, race-ethnicity and age

°Mean + Standard Error of the Mean (SEM) °NHANES  2003-2008

participants completing 2 recalls, excluding pregnant/lactating females <Gender, race-ethnicity and age were covariates in analysis of energy (Kcal)

*p<0.05, **p<0.01 for difference between consumers and nonconsumers

Subjects

e 2003-2008 NHANES participants age 2 years and older (n = 21,873)
with reliable 24-hour dietary intferviews meeting minimum criteria.

e Participants were divided into two age groups: (1) children and
adolescents 2 to 19 years of age (n=9,622) and (2) adults 20 years
and older (n=12,251)

Description of Dataset

e NHANES is a continuous survey conducted by the National Center
for Health Statistics with survey data released every two years.

e The grape category included fresh grapes, raisins and 100% grape
juice

e Grape consumers were defined as those who mentioned any of
the items In the grape category during the 24-hour dietary recall
Analysis

e Sample-weighted data were used in all statistical analyses, and all
analyses were performed using SUDAAN Release 10.0.1 (Research
Triangle Institute, Research Triangle Park, NC) to adjust the variance
for the clustered sample design.

e Least square means and standard errors of the mean were
calculated and analysis of variance was conducted to discern
differences in the mean level of these parameters, after adjusting
for covariates

e Healthy Eating Index 2005 (HEI-2005) was calculated based on
each individual’s intake of MyPyramid food groups and nutrients 1o
imit

Conclusions

e Consumersof grape products (fresh grapes, raisins and 100% grape
juice) had higher HEI-2005 scores along with increased intakes of total
and whole fruit, dietary fiber, vitamins A, C, B6, calcium, magnhesium
and potassium

e Children and adult grape consumers had lower intakes of solid fat,
added sugars and calories from SoFFAS

o Adult grape consumers also had increased infakes of vegetables,
whole grains, and nuts and seeds along with lower intakes of fotal
fat, saturated fat and cholesterol

e Grape consumers had greaterintakes of three nutrients of concern
from the DGA 2010: dietary fiber, calcium and potassium

e Grape product consumption is associated with increased nutrient
iInfakes and a healthier dietary pattern among the U.S. population.
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