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Abstract

Epidemiological studies examining potential associations between dried fruit consumption, diet
quality, and weight status are lacking. The goal of this study was to examine the association of dried
fruit consumption with nutrient intake, diet quality, and anthropometric indicators of overweight/
obesity. A secondary analysis of dietary and anthropometric data collected from adult (19+ years)
participants (n = 13 292) of the 1999-2004 National Health and Nutrition Examination Survey was
conducted. Dried fruit consumers were defined as those consuming amounts s cup-equivalent fruit
per day or more and identified using 24-hour recalls. Diet quality was measured using the Healthy
Eating Index 2005. Covariate-adjusted means, SEs, prevalence rates, and odds ratios were
determined to conduct statistical tests for differences between dried fruit consumers and
nonconsumers. Seven percent of the population consumed dried fruit. Mean differences (P < .01)
between consumers and nonconsumers in adult shortfall nutrients were dietary fiber (+6.6 g/d);
vitamins A (+173 ug retinol activity equivalent per day), E (+1.5 mg a-tocopherol per day),
C (+20 mg/d), and K (+20 mg/d); calcium (+103 mg/d); phosphorus (+126 mg/d); magnesium
(+72 mg/d); and potassium (+432 mg/d). Dried fruit consumers had improved MyPyramid food
intake, including lower solid fats/alcohol/added sugars intake, and a higher solid fats/alcohol/added
sugars score (11.1 +0.2 vs 8.2 £ 0.1) than nonconsumers. The total Healthy Eating Index 2005 score
was significantly higher (P < .01) in consumers (59.3 £ 0.5) than nonconsumers (49.4 + 0.3).
Covariate-adjusted weight (78.2 + 0.6 vs 80.7 + 0.3 kg), body mass index (27.1 £ 0.2 vs 28.1 £ 0.2),
and waist circumference (94.0 + 0.5 vs 96.5 + 0.2 cm) were lower (P < .01) in consumers than
nonconsumers, respectively. Dried fruit consumption was associated with improved nutrient intakes,
a higher overall diet quality score, and lower body weight/adiposity measures.
© 2011 Elsevier Inc. All rights reserved.
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1. Introduction
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folate, potassium, and magnesium,; it is also high in fiber but
low in total fat, saturated fatty acids (SFA), and sodium.
Having insufficient fruit intake makes it difficult to consume
adequate amounts of most of the 10 nutrients that the 2010
Dietary Guidelines Advisory Committee (DGAC) identified
as “tenuous for adult men and women,” including vitamins
A, C, D, E, and K, and choline, calcium, magnesium,
potassium, and dietary fiber [1]. Adequate consumption of
fruit is also associated with a reduced likelihood of
dyslipidemia [2], high blood pressure (BP) [3], stroke [4],
type 2 diabetes mellitus [5], and some types of cancer [6].
Most fruit is naturally low in energy, and whole fruit has
been shown to increase satiety [7]; however, the role of fruit
and vegetable consumption in weight loss is unclear [8], but
fruit may play a role in weight maintenance [9,10]. The role
of dried fruit is less well studied; not only have there been
fewer studies, but dried fruit is higher in energy per serving
than fresh, canned, or frozen fruit and most fruit juices, so
there consumers may have concerns about weight.

The recommendation for fruit intake is dependent on age,
sex, and physical activity level; for a 8374 kilojoules (kJ)
diet, the MyPyramid recommendation is 2 cups per day [11].
Health promotion organizations, such as the National Cancer
Institute [12], the American Heart Association [13], and the
Produce for Better Health Foundation’s program “More
Matters” [14], all promulgate intakes of fruit consistent with
MyPyramid recommendations. A variety of forms, that is,
fresh, frozen, canned, 100% juice, or dried, can be consumed
to meet the requirements [11,14].

When assessing consumption levels, many studies have
combined intake of fruit and vegetables; however, those
reporting fruit separately have shown that few adults meet
the recommendations [15-18]. Data from the 2003-2004
National Health and Nutrition Examination Survey
(NHANES) showed that female adults had the highest
percentage (12.3%) of those meeting the fruit recommen-
dation; only 8.6% of male adults met the recommendation.
For both sexes, the median number of servings consumed
was 0.61 per day. Orange juice, bananas, and apples were
the most frequently consumed foods from the fruit group
[18]. Despite extensive, coordinated public health cam-
paigns by government collaboration with industry [14],
consumption of fruit (and vegetables) declined slightly from
1994 to 2005 [15].

Studies have examined associations of whole fruit [2-8] or
100% fruit juice [19,20] with nutritional or health outcomes;
however, studies examining potential links between dried
fruit, diet quality, and weight status are lacking. Dried fruits,
for example, dried plums (prunes), figs, dates, apricots,
apples, raisins, currants, and cranberries, contain potassium
[21], iron [21], and phytochemicals [22,23]. Dried fruits are
also “good sources” of fiber, providing more than 5% of the
recommended daily intake (25-g fiber) per labeled serving
(40 g) [21]. Therefore, consumption of dried fruit could
increase fiber intake; and because of hypothesized effects of
fiber on satiety [7], dried fruit could have a role in reducing

prevalence of overweight and obesity among adults. Little is
known about the overall effect that consumption of dried fruit
has on diet quality in adults. The purpose of this study was to
determine the association of dried fruit consumption with
nutrient intake, diet quality, and weight status among adults
in the United States.

2. Methods and materials
2.1. Study population

Data from adults 19+ years old (n = 13 292) participating
in the NHANES 1999-2000, 2001-2002, and 2003-2004
were combined for these analyses [24]. Women were
excluded from the study if they were pregnant (n = 840),
lactating (n = 134), or both (n = 21). National Health and
Nutrition Examination Survey has stringent consent pro-
tocols and procedures to ensure confidentiality, which
protects individual participants from identification under
federal laws [25]. Because of the nature of the analysis
(secondary data analysis) and the lack of personal identifiers,
this study was exempted by the Institutional Review Board
of the Louisiana State University Agricultural Center.

2.2. Collection of dietary intake data

Intake data were obtained from in-person 24-hour dietary
recall interviews administered using an automated multiple-
pass method [26,27]. For data collection years, 1999-2002,
only a single 24-hour dietary recall was collected. In 2003-
2004, 2 days of intake were collected; however, for this
study, only the data from the in-person interview (first recall)
were used to ensure consistency. Only recall data judged to
be complete and reliable by National Center for Health
Statistics staff were included in these analyses. Detailed
descriptions of the dietary interview methods are provided in
the NHANES Dietary Interviewers Procedure Manual,
which includes pictures of the Computer-Assisted Dietary
Interview system screens, measurement guides, and charts
that were used to collect dietary information [28].

2.3. Nutrient analysis

The USDA Food and Nutrient Database for Dietary
Studies (FNDDS), versions 1.0 [29] and 2.0 [30], were used
in NHANES, 2001-2002 and 2003-2004, respectively. The
USDA 1994-98 Survey Nutrient Database [31] was used to
process the dietary interview data in NHANES 1999-2000.
In the original release of NHANES 1999-2000, data on
vitamin A intake were only available in microgram retinol
equivalents; vitamin E intake data were only available in
milligram o-tocopherol (mg AT) equivalents; and no data on
vitamin K (micrograms) were available [32]. Currently,
dietary reference intakes (DRI) for vitamins A and E are
expressed as microgram retinol activity equivalents (ug
RAE) and mg AT, respectively. The special database
released by USDA to determine vitamin A as ug RAE and
vitamin E as mg AT [33] was used. The FNDDS was used to
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append the intakes of vitamin K (micrograms) to the
NHANES 1999-2000 database.

2.4. Fruit group analysis

A food composition database was developed to assess cup
equivalent intakes of the MyPyramid fruit group contributed
by raisins and other dried fruit. Survey foods consumed in
NHANES 1999-2004 that contained any dried fruit (n = 200)
were identified. Databases used to identify these foods and
determine amounts of dried fruit that they contained included
the Nutrient Database for Standard Reference (SR)-Link file
(the survey recipe database) of the FNDDS, version 2 [30],
the USDA Food Commodity Intake Database [34], and the
MyPyramid Equivalents Database (MPED), version 2 [35].
Using the FNDDS, survey foods containing dried fruit were
identified if their recipe in the SR-Link file included SR
codes for any dried fruit or other foods, such as ready-to-eat
cereals that contained dried fruit. Specific types and
proportionate gram weights of dried fruit contained in
survey foods were also determined using the USDA Food
Commodity Intake Database. The proportionate gram weight
of dried fruit contained in survey foods was converted to
MyPyramid cup equivalents using information derived from
the MPED [35]. One-half cup of dried fruit is equivalent to 1
scup of fruit according to the MyPyramid guidelines. Using
raisins as an example, given that 1 cup of raisins weighs 145
g, then 100 g (0.68965 cups) of raisins contains 1.3793 cup
equivalents of fruit according to the MPED. Consumers were
defined as those whose intake from dried fruit eaten out of
hand or contained in foods contributed & equivalent cup per
day or more of the MyPyramid fruit group.

2.5. Diet quality

The Healthy Eating Index [36,37] was used to determine
diet quality [38]. The whole fruit food composition data and
SAS code used to calculate Healthy Eating Index 2005 (HEI-
2005) scores were downloaded from the Center for Nutrition
Policy and Promotion Website [39].

2.6. Anthropometric and BP measurements

Body mass index (BMI) was calculated as body weight
(kilograms) divided by height (meters) squared [40]. For the
odds ratio assessments, overweight/obesity and waist
circumference were determined using the National Heart
Lung and Blood Institute Clinical Guidelines [40]. Waist
circumference [41], skinfold thickness measurements [41],
and BP [42] were measured by trained personnel in a mobile
examination center (MEC) according to NHANES protocols.
Hypertension was defined as a systolic BP 130 mm Hg or
higher or diastolic BP 85 mm Hg or higher [43].

2.7. Statistical analyses

Sample-weighted data were used, and all analyses were
performed using Statistical Analysis Software (version 9.1.3,
2006; SAS Institute, Inc, Cary, NC) and SUDAAN (version

9.0.3, 2007; Research Triangle Institute, Research Triangle
Park, NC) to adjust the variance for the complex sample
design. For the 6-year 1999-2004, a 6-year weight variable
was created by assigning two thirds of the 4-year weight for
1999-2002 if the person was sampled in 1999 to 2002 or
assigning one third of the 2-year weight for 2003-2004 if the
person was sampled in 2003 to 2004. The 6-year MEC
examination sample weight was used in analyses of intake
and anthropometric measurements.

The sample-weighted percentages (and SE of the
percentages) of adults in dried fruit consumption groups
were calculated using PROC CROSSTAB of SUDAAN.
Least-square means (and the SEs of the least-square means)
were calculated using PROC REGRESS of SUDAAN. The
adjusted prevalence of a risk factor was determined by
calculating the least-square mean of a dichotomous variable
using PROC REGRESS. Data are presented as mean + SE.

Least-square mean intakes were adjusted for energy (kJ),
sex, age (years), and race/ethnicity. Sex, age (years), and
race/ethnicity were covariates in the analysis of least-square
mean energy intake. In model 1, energy (kJ), sex, age
(years), and race/ethnicity were used as covariates in
analyses of body weight. In model 2, covariates included
energy (kJ), BMI (kilogram per square meter), sex, age
(years), race/ethnicity, income, education, marital status,
physical activity, TV/computer use, and smoking. Odds
ratios were determined by logistic regression calculated
using PROC RLOGIST of SUDAAN.

3. Results

Dried fruit consumers (n = 921), defined as those
consuming amounts greater than or equal to % cup equivalent
of fruit, constituted 6.9% of the population (Table 1).

3.1. Nutrient and food group intake

Nutrient intake by consumers and nonconsumers of dried
fruit is shown in Table 2. Energy intake was higher in dried
fruit consumers than nonconsumers (10253 £ 176 vs 9215 +
42 kJ/d; P < .01); thus, subsequent analyses of nutrient
intakes were also adjusted for total energy intake. There were

Table 1
Percentage of adults 19+ years (n = 13 292) with dried fruit intakes % cup
equivalent of fruit per day or more by age groups: NHANES 1999-2004

Population Sample size Consumption level

age group >1/8 cup <1/8 cup
equivalent fruit equivalent fruit

Adults 19+ y (n=13,292) 6.9+03 93.1+03

Adults 19-50 y (n = 7049) 51+04 94.9 +0.4

Adults 51+ y (n = 6243) 10.1 +£0.4 89.9+£0.4

Data are presented as sample-weighted percentages + SE estimated using
SUDAAN. Dried fruit intake is the intake of dried fruit out of hand and
in food.
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Table 2
Covariate-adjusted mean daily nutrient intake by dried fruit consumption
groups in adults 19+ years of age: NHANES 1999-2004

Nutrient” Consumption of fried fruit

>1/8 cup <1/8 cup

equivalent fruit equivalent fruit

(n=921) (n=12371)
Food energy (kJ)° 10253 + 176 ** 9215 +42
Protein (g) 81.6 £ 1.1 824+04
Total fat (g) 78.1 £ 1.1 ** 83.4+04
Saturated fatty acids (g) 24.3 £ 0.4 ** 27.4+0.1
Monounsaturated fatty acids (g) 29.0 £ 0.5 ** 31.3+£0.2
Polyunsaturated fatty acids (g) 179 +£0.4 17.1 £0.1
Cholesterol (mg) 240 + 7 ** 293 +3
Carbohydrate (g) 301 £3%** 271 + 1
Total dietary fiber (g) 21.8 4+ 0.4 ** 152+0.2
Alcohol (g) 5.9+ 1.0%** 123+0.5
Vitamin A (ug RAE) 772 + 26 ** 599 + 10
Vitamin E (mg AT) 8.4 +03%* 7.0 +£0.1
Vitamin C (mg) 111 + 4 ** 91 +2
Vitamin K (ug) 109 + 6 ** 89 +2
Thiamin (mg) 1.9 £ 0.04 ** 1.6 £0.01
Riboflavin (mg) 2.4 +0.04** 2.1+0.02
Niacin (mg) 25.9 £ 0.4 ** 234+0.2
Vitamin B-6 (mg) 2.3+0.05%* 1.8 £0.02
Total folate (ug) 484 + 12 ** 392 +4
Vitamin B-12 (ug) 6.1+£04%* 5.1+0.1
Calcium (mg) 953 + 17 ** 850+ 8
Phosphorus (mg) 1445 + 18 ** 1319+ 6
Magnesium (mg) 350 + 5** 278 £ 2
Iron (mg) 19.1 £ 0.5%* 153 +0.1
Zinc (mg) 13.1 £0.3** 11.9+0.1
Copper (ug) 1.62 + 0.04 ** 1.29 +0.01
Sodium (mg) 3270 + 52%* 3478 £ 17
Potassium (mg) 3149 + 36 ** 2717 £ 17

Data are presented as sample-weighted least-square means + SE using
PROC REGRESS of SUDAAN.

# Covariates in analyses of nutrients include energy (kilojoules), sex,
race/ethnicity, and age (years).

® Sex, race/ethnicity, and age (years) were covariates in analysis of

energy (kilojoules).
* Dried fruit consumption groups differ significantly at P < .05

## Dried fruit consumption groups differ significantly at P < .01

positive between-group differences (P < .01) in nutrients
listed by the 2010 DGAC report as “tenuous” in adults,
including dietary fiber (+6.6 g/d); vitamins A (+173 ug RAE/
d), E (+1.5 mg AT/d), K (+20 mg/d), and C (+20 mg/d);
calcium (+103 mg/d), phosphorus (+129 mg/d); magnesium
(+72 mg/d); and potassium (+432 mg/d). Dried fruit
consumers had significantly lower intakes than nonconsumers
of total fat, SFA, monounsaturated fatty acids, cholesterol,
alcohol, and sodium (all P <.01).

Compared with nonconsumers, dried fruit consumers had
significantly higher (P < .01) intakes of most MyPyramid
food groups, except that intakes of total vegetables, meat,
and soy products were not different and intakes of eggs
(P <.01), oils (P < .05), and solid fats/alcohol/added sugars
(SoFAAS) (P < .01) were lower (data not shown). These
findings were mirrored by the higher (P < .01) total
HEI-2005 score in consumers than nonconsumers (59.3 +

0.5 vs 49.4 + 0.3) (Table 3). Dried fruit consumers had
higher (P < .01) scores than nonconsumers on most
components of the total HEI-2005 score, including total
fruit, whole fruit, dark green/orange vegetables and
legumes, total grains, whole grains, milk, and SoFAAS.
Scores on the SFA, sodium, and SoFAAS components of
the total HEI-2005 were significantly higher (P < .01).

When adjusted for lifestyle measures, dried fruit
consumers had lower weight (78.2 = 0.6 vs 80.7 + 0.3 kg;
P < .01) and BMI (27.1 + 0.2 vs 28.1 £ 0.2 kg/m*;
P < .01) than nonconsumers. Between-group differences in
weight and BMI were —2.6 kg and —1.1 kg/m?, respectively.
Waist circumference (94.0 = 0.5 vs 96.5 £ 0.2 cm; P < .01)
and subscapular skinfolds were also lower in dried fruit
consumers (18.7 £ 0.3 vs 19.7 £ 0.2 mm; P < .05) than
nonconsumers. Finally, systolic BP (121.4 + 0.7 vs 122.9 +
0.3 mm Hg) and diastolic BP (71.1 £ 0.6 vs 72.1 + 0.2 mm
Hg) were lower in dried fruit consumers than in non-
consumers (both P < .05) (Table 4). The prevalence
(percentages) and risk for overweight/obesity (56.2 + 2.3
vs 65.8 +£ 0.7; P < .01; odds ratio, 0.65; 95% confidence
interval, 0.52-0.81) were both lower in dried fruit consumers
than nonconsumers.

4. Discussion

The percentage of US adults who consumed dried fruit
was low. Using NHANES 2001-2002 data, Bachman et al
[44] reported that dried fruit contributed only 2.6% of whole

Table 3
Covariate-adjusted mean HEI-2005 component score by dried fruit
consumption groups in adults 19+ years of age: NHANES 1999-2004

HEI-2005 component
score (maximum)®

Consumption of dried fruit

>1/8 cup <1/8 cup

equivalent fruit equivalent fruit

(n=921) (n=12371)
Total HEI-2005 (100) 59.3 £ 0.5%* 49.4+0.3
Total fruit (5) 3.33 £0.08 ** 2.04 +0.05
Whole fruit (5) 3.44 £0.07 ** 1.77 £ 0.04
Total vegetables (5) 3.03 £0.06 3.02 £0.03
Dark green/orange 1.49 + 0.09 ** 1.16 £ 0.03

vegetables/legumes (5)

Total grains (5) 4.34 £ 0.05** 4.15+0.02
Whole grains (5) 1.79 + 0.06 ** 0.90 +0.02
Milk (10) 535+0.16** 4.70 + 0.06
Meat and beans (10) 8.01 £0.13 8.16 + 0.04
Oils (10) 5.66 +£0.15% 5.30 +0.05
Saturated fat (10) 6.83 +£0.14** 5.88 +0.06
Sodium (10) 4.86 +0.14** 4.15 +0.05
SoFAAS calories (20) 11.14 £ 0.24 ** 8.18 £ 0.14

Data are presented as least-square means + SE using PROC REGRESS of
SUDAAN.
# Covariates include energy (kilojoules), sex, race/ethnicity, and age

(years).
* Dried fruit consumption groups differ significantly at P < .05.

#% Dried fruit consumption groups differ significantly at P < .01.
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Table 4

Covariate-adjusted mean body weight measures, prevalence of overweight/
obesity, prevalence of abdominal obesity, mean systolic and diastolic BP,
and prevalence of hypertension by dried fruit consumption groups in adults
19+ years old: NHANES 1999-2004

Examination Consumption of dried fruit
component >1/8 cup <1/8 cup
equivalent fruit equivalent fruit
(n=921) (n=12371)

Weight (kg)

Model 1? 77.9 +£0.6* 80.6 0.3

Model 2° 78.2 + 0.6 ** 80.7 + 0.3
BMI (kg/m?)

Model 1° 26.9 + 0.2 %* 28.1 +0.1

Model 2° 27.1 £0.2%* 28.1 £0.1
Overweight/obesity (%)

Model 1?* 55.8 £ 2.1 %* 65.7+0.7

Model 2° 562+ 2.3 65.8+ 0.7
Waist circumference (cm)

Model 1° 93.5 + 0.6 ** 96.5+0.3

Model 2° 94.0 + 0.5 %* 96.5+0.2
Abdominal obesity (%)

Model 1? 39.4 +£2.2%* 49.5+0.8

Model 2° 40.9 +£2.2%* 494 +0.8
Triceps skinfold (mm)

Model 1° 18.6 0.3 19.1 £0.1

Model 2° 18.6+£0.3 19.1£0.1
Subscapular skinfold (mm)

Model 1° 187 £0.3* 19.6 0.2

Model 2° 18.7+0.3% 19.7+0.2
Systolic BP (mm Hg)

Model 1° 1214+ 0.8 123.1+0.3

Model 2¢ 121.4+0.7* 1229+03
Diastolic BP (mm Hg)

Model 1° 712+0.6 72.0 0.2

Model 2¢ 71.1£0.6% 721402
Hypertension (%)

Model 1° 304+ 1.5% 33.9+0.8

Model 2¢ 305+1.5 33.6+0.8

Data are presented as sample-weighted least-square means + SE and
percentages using PROC REGRESS of SUDAAN. Overweight/obesity,
BMI 25 kg/m? or higher; abdominal obesity, waist circumference greater
than 102 cm (men), greater than 88 cm (women); hypertension, systolic BP
130 mm Hg or higher or diastolic BP 85 mm Hg or higher.

? Covariates: energy (kilojoules), sex, age (year), ethnicity.

b Covariates: energy (kilojoules), sex, age (year), ethnicity, income,
education, marital status, physical activity, TV/computer use, and smoking.

¢ Covariates: energy (kilojoules), BMI (kilogram per square meter),
sex, age (year), and ethnicity.

4 Covariates: energy (kilojoules), BMI (kilogram per square meter),
sex, age (year), ethnicity, income, education, marital status, physical

activity, TV/computer use, and smoking.
* Dried fruit consumption groups differ significantly at P < .05.

#* Dried fruit consumption groups differ significantly at P < .01.

fruit cup equivalents consumed in the United States.
Despite the low level of consumption, this study showed
that consumption of dried fruit was associated with
improved nutrient intake, diet quality, anthropometric
measures, and BP.

Dried fruit consumers had higher intakes of nutrients that
the 2010 DGAC indicated were “tenuous” in adults (dietary

fiber; vitamins A, C, and E; calcium; phosphorus; magne-
sium; and potassium), when compared with nonconsumers
[1]. The nutrient content of individual dried fruit varies [21]
and reflects the concentration of nutrients found in the raw
product. For example, dried apricots, which have 12 669 IU
of vitamin A per 100 g, are an excellent source of this
shortfall nutrient; by comparison, dried plums have 781 TU
of vitamin A per 100g, and raisins have none [21]. Thus,
variety is an important component in selecting dried fruit, as
it is with any fruit.

Several dried fruits are “good sources” of dietary fiber and
potassium, both shortfall nutrients in adults. Raisins, the
most commonly consumed dried fruit, have 3.7 g of dietary
fiber per 100g. Figs are an excellent source of dietary fiber
with 9.8 g per 100g, and dried plums have 7.1 g of fiber per
100g [21]. The difference in dietary fiber intake between
dried fruit consumers and nonconsumers was 6.6 g/d,
suggesting that additional high-fiber foods contributed to
fiber intake in consumers. Assessment of MyPyramid food
group intakes indicated that dried fruit consumption was
associated with increased intakes of whole grains, dark
green/orange vegetables, nuts, and seeds as well as total
fruits, which all are good food sources of fiber. Dietary fiber
intake is associated with many health benefits including
improved weight status, serum cholesterol levels, BP, and
blood sugar control [45]. Dietary fiber also decreases insulin
resistance and is inversely associated with risk of type 2
diabetes [46]. The dietary fiber DRI for men 19 to 50 years
old and 51+ years old is 38 g/d and 30 g/d, respectively; and
for women of those ages, it is 25 g/d and 21 g/d, respectively
[47]. Most adults in the United States do not meet the daily
fiber recommendation [45]. In fact, the average intake is only
one half to one third of recommended levels [45]. Mean fiber
intakes in this study, even among dried fruit consumers, are
consistent with previous findings and are below the adequate
intake level recommended for most individuals.

In 2004, the Institute of Medicine increased the
recommendation for potassium to 4.7 g/d for adults [48].
This level of potassium intake was chosen to help maintain
BP levels, blunt any adverse effects of sodium intake on BP,
and possibly decrease bone loss. Recently, it was shown that,
on average, very low percentages of individuals in DRI age
groups met the potassium recommendation; in adults, the age
group 31 to 50 years had the highest percentage of
individuals meeting the adequate intake level (3.1%) [49].
Thus, it is important to encourage intake of foods high in
potassium, such as dried, fresh, canned, or frozen fruit or
100% fruit juice.

In this study, intake of dried fruit was associated with
better overall diet quality as indicated by the higher total
HEI-2005 score [36,37] in consumers, compared with
nonconsumers. Although consumption of dried fruit was
modest, consumption of this single food improved the HEI-
2005 by approximately 8%. Scores on many of the
individual components of the total HEI-2005 score,
including total and whole fruit, dark green/orange
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vegetables, total and whole grains, and milk, were also
higher in dried fruit consumers than nonconsumers. Because
intakes of solid fat, alcohol, and added sugars were lower,
dried fruit consumers also had a higher SOFAAS score than
nonconsumers. These findings were reflected in the
improvement of intake in virtually all macronutrients and
micronutrients, except protein. One interpretation of these
findings could be that dried fruit consumers are more health
conscious and, therefore, have improved diet quality.
Another reason could be that although individuals may not
reach for fresh fruit even when it is available, by “stealth
nutrition,” dried fruit could be incorporated into their diet by
including it in foods that they do eat, such as ready-to-eat
cereals, granola/cereal bars, or baked goods. In addition, if
food manufacturers were to incorporate dried fruit into a
whole grain product because by itself, whole grain flour has
a bitter taste (this is one reason that children prefer refined
grain products), then the sweetness and moisture from the
dried fruit make the whole grain food more palatable without
having added sugar or fat. Thus, the incorporation of dried
fruit into foods that are a part of the diet makes them taste
better and encourages the consumption of better-for-you
foods and not only increases fruit intake but also increases
intake of other MyPyramid food groups such as whole grain
and nuts and decreases intake of SOFAAS (solid fat and
added sugars) calories.

Additional studies are needed to explore the relationship
between fruit, including dried fruit, consumption and
lifestyle parameters. It is also possible that the incorporation
of dried fruit into healthful foods improves the taste without
added sugars or fat; this may lead to increased intake of fiber;
lower SoFAAS; and, by extension, lower weight. In this
study, the definition of dried fruit consumption included
dried fruit contained in foods such as fruit and nut mixtures
and cereal and grain products; thus, consumption of dried
fruit was associated with these foods and also with milk that
may have been poured on the cereal. Additional studies
looking at pattern analyses of diets including all types of fruit
need to be conducted. Overall, it should be noted that diet
quality, that is, HEI-2005 scores of dried fruit consumers and
nonconsumers needed improvement.

Few studies have looked to see if the consumption of
fruit, including dried fruit, was associated with overall
nutrient intake or diet quality. Low intake of fruit and
vegetables, especially citrus fruit, has been associated with
suboptimal intakes of vitamin C [50]. Consumption of 100%
fruit juice has also been associated with improved nutrient
intake [19,20]. The paucity of comparative studies clearly
suggests the need for further research to determine the effect
of all fruit on nutrient adequacy and diet quality.

The average energy intake of dried fruit consumers was
1038 kJ higher than nonconsumers; however, weight, BMI,
waist circumference, subscapular skinfolds, and risk of
overweight were all inversely related to dried fruit
consumption. Diastolic and systolic BPs were also inversely
associated with dried fruit consumption in this popula-

tion. Dietary patterns with high intakes of fruit and vege-
tables have been previously associated with lower BMI,
waist circumference, or BP in adults [51,52]; however, no
previous studies have assessed this relationship with dried
fruit consumption.

This study had several limitations. National Health and
Nutrition Examination Survey is a cross-sectional study, and
causal inferences cannot be drawn from cross-sectional
analyses. Twenty-four—hour dietary recalls do not reflect
usual intake; furthermore, they depend on memory; thus,
subjects may underreport or overreport intake. However, a
single 24-hour recall is sufficient to report mean group intake
[53]. Intakes from supplements were not considered. Finally,
that only 7% of the population consumed dried fruit could be
construed as a study limitation; however, it should be noted
that consumption of even modest levels of dried fruit
improved nutrient intake and diet quality.

Taken together, results of this dietary and anthropometric
assessment suggest that improved diet quality, specifically
lower SOFAAS and higher fiber intakes, could account for
reduced obesity in dried fruit consumers compared with
nonconsumers. Longitudinal studies are needed to determine
more fully the effect of dried fruit on diet and weight.
Despite ongoing public health campaigns by government
and industry [14], fruit consumption in the United States is
low. Health professionals should continue to encourage
consumption of all fruit, including dried fruit, as part of a
healthy diet and overall healthy lifestyle.
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