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Abstract

Objective: The objective of this study was to examine linear relationships among deciles of orange juice (0]) consumption
with nutrient intake, diet quality, fruit consumption, and weight parameters in adults 19+ years participating in the
National Health and Nutrition Examination Survey (NHANES) 2003-2016.

Design: Intake was determined using 24-hour dietary recalls. Primary analyses were based on linear regression of deciles
of O] consumption on energy; nutrients; diet quality, determined by the Healthy Eating Index-2015 (HEI); fruit consumption;
and weight parameters: weight, body mass index, and percent overweight and obese. All analyses were adjusted for complex
sampling design of NHANES and incorporated appropriate sample weights as recommended by the NHANES analytical
guidelines; and were performed using SAS release 9.4. Significance was p <0.01.

Setting: NHANES

Participants: Adults 19+ years participating in NHANES 2003-2016.

Results: Most nutrients, including fiber, folate DFE, vitamin C, calcium, magnesium, and potassium showed a positive linear
association with deciles of O] consumption. There was no positive linear association with added sugars. Total HEI scores did
not show a positive linear association in the overall population; however, the total fruit subcomponent showed a positive
linear association. There was not a linear association with whole fruit, although there were ones for total fruit and fruit
juice. There were no associations for any of the weight parameters examined.

Conclusion: Consumption of O] should be encouraged by adults as part of an overall healthy diet, since it improves nutrient
intake and elements of diet quality and is not associated with weight.

Introduction

Higher levels of fruit and vegetable consumption has been
associated with a decreased risk of cardiovascular disease
[1,2], type 2 diabetes [3], stroke [4], genetically associated
increases in body weight [5], cancer [1], and all-cause
mortality [1] and lower intake has been associated with
poor health and increased risk of these chronic diseases [6].
Fruit and vegetables also provide important nutrients
including short fall nutrients, including vitamins A and C,
and magnesium, and nutrients of public health concern,
particularly  dietary fiber and potassium [7].
Recommendations for fruit consumption by adults varies
with age and gender. Females 19-30 years of age (years)
should consume 2 cup equivalents (cup eq)/day, whereas,

all other adult females should consume 1% cup eq/day;
males of all ages should consume 2 cup eq/day. However,
with the exception of young children, fruit consumption
falls short of these recommendations [7-9].

“Fruit” is defined as fresh, canned, frozen, or dried fruit and
100% fruit juice (F]). The US Dietary Guidelines for
Americans (DGA) [7] reports that 100% F] “can be part of
healthy eating patterns;” however, it recommends that at
least half the fruit recommendation be consumed as whole
fruit since that is a better source of fiber than FJ. There are
also concerns that consumption of F] is associated with
obesity [10,11]; however, the majority of these studies have
been conducted in children. Studies in children have also
demonstrated that consumption of F] contributes to
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nutrient intake or adequacy [12-14], consumption of whole
fruit [15,16], and diet quality [12,14]; and the majority of
studies, including one systematic review [17] and two
meta-analyses [18,19] have shown that consumption of F]
is not associated weight parameters in children.

Fewer studies have examined the effect of fruit juices (FJ)
[20,21] or specific F], such as 100% orange juice (O])
[20,22,23] on diet and weight in adults. Orange juice is the
most popular fruit juice consumed in the US with a per
capita availability of 2.45 gallons [24]. Citrus juices,
including 100% O], are the most nutrient dense of the FJs,
regardless of the type of nutrient density measures used in
the evaluation [25]. One cup (8 0z) of 100% O] constitutes
1 cup equivalent (cup eq) from the fruit group [26] and is a
rich source of folate, vitamin C, and potassium [27] and
phytochemicals [23, 27].

The objective of this study was to examine the linear
relationships among O] consumers and non-consumers by
decile for nutrient intake, diet quality, fruit consumption,
and weight parameters in adults 19+ years participating in
NHANES 2003-2016.

Materials and Methods
Study overview, study population, and analytic sample

This study used methods similar to those used in NHANES
studies conducted by this group [12,21]; a description of
NHANES and analytical methods are available on line
[28,29]. Data from adults 19+ years of age (years)
(N=40,544) participating in NHANES 2003-2016 were used
after the exclusion of unreliable data (n=4,310) and
pregnant or lactating females (n=1,164) for a final
analytical sample of N=35,148, that were used in the main
analyses. Separate analyses were also conducted for age
subgroups: 19-50 years (N=18,754) and 51+ years
(N=16,394).

Use of human subjects for NHANES has been approved by
The National Center for Health Statistics Research Ethics
Review Board [30]. Since the current study was a secondary
data analysis lacking personal identifiers, it did not require
further Institutional Review Board approval.

Demographic data

Demographic data, including age; gender; self-reported
ethnicity: Mexican-American, Other Hispanic, Non-Hispanic
White, Non-Hispanic Black, and other; poverty index ratio
(PIR): PIR<1.35, 1.35<PIR<1.85; and physical activity:
sedentary, moderate, and vigorous were obtained by
questionnaire [31].

Dietary intake data

Dietary data were collected using two 24-hour dietary
recalls using an automated multiple-pass method [32]; the
first recall was conducted in person by a trained
interviewer, and the second recall was conducted 3 to 10
days later via telephone. Detailed descriptions of the

dietary recalls and data collection are available in the
NHANES Dietary Interviewer's Training Manual [33].

Determination of energy, nutrients and orange juice
intake

Energy and nutrient intake from foods were determined
using Food and Nutrient Database for Dietary Studies
(FNDDS) appropriate for each NHANES cycle [34,35] which
are available from total nutrient intake files. Added sugars
were defined by the USDA Food Patterns Equivalent
Databases [26]. Use of supplements was not included in the
analyses.

Orange juice consumption, in grams, was determined using
the following orange juice food codes from the What We Eat
In America: 61210000 Orange juice, NFS; 61210010
Orange juice, freshly squeezed; 61210220 Orange juice,
canned, bottled or in a carton; 61210250 Orange juice, with
calcium added, canned, bottled or in a carton; 61210620
Orange juice, frozen (reconstituted with water); 61210720
Orange juice, frozen, not reconstituted; 61210820 Orange
juice, frozen, with calcium added (reconstituted with
water); and 67205000 Orange juice, baby food (Beech-Nut;
Gerber) [37].

Individual usual Intake (UI) of nutrients was determined
using the preferred National Cancer Institute (NCI) method
[38]. The NCI macros (Mixtran and Distrib) were used to
generate parameter effects after covariate adjustments and
to estimate the distribution of UL The one part NCI model
was used since fruit juices were consumed on most days by
most subjects. The covariates for the analyses were the day
of the week of the 24-h recall [weekend [Friday-Sunday] vs
weekday [Monday-Thursday]) and the sequence of the
dietary recalls (first [interview administered] or second
[telephone]); variance estimates were obtained using the
two days of intake with one-day sampling weights.

Orange juice consumers were then allocated into deciles of
0] consumption for analyses; those not reporting O]
consumption were placed into the first decile [zero gm
consumption] and those reporting O] consumption were
then separated into the remaining nine deciles. Analyses of
demographic data compared non-consumers, who were
defined as having reported no O] consumption, to O]
consumers, who reported any amount O] consumption.

Healthy Eating Index (HEI) and Fruit Consumption
Categories

The HEI-2015 was used to determine diet quality [39-41].
The overall HEI-2015 score is made up of 13 components
that reflect the different food groups and key
recommendations in the 2015-2020 Dietary Guidelines for
Americans. These components can be divided into
“Adequacy”: total fruit, whole fruit, total vegetables, greens
and beans, whole grains, dairy, total protein foods, seafood
and plant proteins, and fatty acids; and foods or nutrients
to be consumed in “Moderation”: refined grains, sodium,
added sugars, and saturated fatty acids.
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Detailed information on the development of the
components, scoring standards, and density approach for
the HEI-2015 has been described previously [42]. HEI-2015
was calculated using a downloadable SAS program

consumers and non-consumers of orange juice; 2)
association across deciles of orange juice intake with the
mean of each decile as an independent variable of intake
for: a) energy and nutrients; b) HEI-2015 total and

available on the website of the National Cancer Institute subcomponent scores; c) total fruit, whole fruit, and fruit
[43]. from fruit juice; and d) body weight related measures
(weight, BMI, percent [%] overweight, % obese, and %

Total fruit, whole fruit, and fruit juice consumption was overweight or obese). A p value of <0.01 was considered

determined from the respective Food Pattern Equivalents significant.
Database for each NHANES survey period database [44].

Results
Weight parameters

Demographics

Weight and height and were obtained according to NHANES
protocols [45]. Body mass index (BMI) was calculated as
body weight (in kilograms) divided by height (in meters)
squared. Overweight was defined as a BMI of 25 to 29.9 and
obesity was defined as a person with a BMI >30 [46].

Demographics for adults 19+ years are presented in Table
1 and demographics for adults 19-50 years and 51+ years
are presented in Supplemental Tables 1 and 2, respectively.
In adults 19+ years, there were no differences in percent O]
consumers, ethnicity, PIR, or physical activity between 0]
consumers and non-0] consumers. There was no difference
between percent overweight among O] consumers and
non-O] consumers; however, there were inverse
relationships between % obese (36.2+0.5% vs 30.5+1.1%;
=-3.19; p<0.0001), % overweight or obese (69.0+0.5% vs
65.8+1.0; B=-5.72; p=0.0025), and BMI (28.87+0.08 vs
27.85%0.13; B=-1.02; p<0.0001). There was also a
significant difference between total kilocalories (kcals)
consumed between O] consumers and non-0J] consumers
(Table 1).

Statistical analysis

Analyses were adjusted for the complex sampling design of
NHANES and incorporated appropriate sample weights as
advised by the NHANES analytical guidelines [29]; all
analyses were performed using SAS release 9.4 (Cary, NC).
Version 2.1 of the National Cancer Institute method [47]
was used for estimating individual usual intake (UI) of O],
energy, and nutrients. Regression analyses were used to
assess: 1) differences in demographic characteristics of

Table 1. Comparison of demographic data for orange juice consumers and non-consumers in adults 19+ years participating in the National
Health and Nutrition Examination Survey from 2003-2016.

Total Population Non-consumers, O] Consumers, OJ! Cons vs Non-Cons
Variable N Mean SE N Mean SE N Mean SE Beta SE P2
Orange Juice Cons (%) 35,148 12.7 0.3 30,504 0.0 0.0 4,644 100.0 0.0 . . .
Age (Years) 35,148 47.0 0.3 30,504 46.5 0.2 4,644 50.5 0.5 3.9874 0.4441 <0.0001
Gender = Male (%) 35,148 49.2 0.3 30,504 48.7 0.4 4,644 529 1.0 4.1682 1.1026 0.0003
Ethnicity3
Mexican American (%) 35,148 8.4 0.7 30,504 8.5 0.7 4,644 7.6 0.8 -0.8857 0.4549 0.0541
Other Hispanic (%) 35,148 4.9 0.4 30,504 4.8 0.4 4,644 5.5 0.5 0.6810 0.3991 0.0908
Non-Hispanic White (%) 35,148 68.6 1.3 30,504 68.5 1.3 4,644 68.9 1.5 0.3706 0.9628 0.7010
Non-Hispanic Black (%) 35,148 11.4 0.7 30,504 11.3 0.7 4,644 12.3 0.9 1.0617 0.5484 0.0555
Other (%) 35,148 6.8 0.4 30,504 7.0 0.4 4,644 5.7 0.5 -1.2276 0.4831 0.0125
Poverty Index Ratio (PIR)3
PIR <1.35 (%) 32,446 23.3 0.7 28,171 23.5 0.7 4,275 21.6 1.1 -1.9123 0.8631 0.0288
1.35 < PIR < 1.85 (%) 32,446 9.8 0.3 28,171 9.7 0.3 4,275 9.9 0.8 0.1746 0.8032 0.8283
PIR > 1.85 (%) 32,446 67.0 0.9 28,171 66.8 0.9 4,275 68.5 1.5 1.7377 1.2552 0.1691
Physical Activity3
Sedentary 35,144 25.0 0.5 30,501 25.2 0.5 4,643 23.6 1.0 -1.5899 0.9242 0.0882
Moderate 35,144 36.2 0.4 30,501 36.0 0.4 4,643 37.6 1.1 1.6924 1.1301 0.1371
Vigorous 35,144 38.8 0.6 30,501 38.9 0.6 4,643 38.7 1.3 -0.1024 1.2518 0.9349
Percent Overweight or Obese*
Overweight (%) 34,715 33.1 0.4 30,149 32.7 0.5 4,566 353 0.9 2.5309 0.9718 0.0105
Obese (%) 34,715 35.5 0.5 30,149 36.2 0.5 4,566 30.5 1.1 -3.1862 1.0294 <0.0001
Overweight or Obese (%) 34,715 68.5 0.5 30,149 69.0 0.5 4,566 65.8 1.0 -5.7171 1.0323 0.0025
Grams of Food 35,148 3393.7 | 23.3 | 30,504 3400.2 24.0 | 4,644 | 33485 | 37.6 | -51.7213 | 35.8171 0.1516
Body Mass Index (BMI) (kg/m?) 34,715 28.74 0.08 | 30,149 28.87 0.08 | 4,566 27.85 0.13 | -1.0162 0.1244 <0.0001
10range juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were defined as
having any consumption of orange juice in the 24-hour dietary recalls
2Significance was defined as p<0.01
3Self-reported through the National Health and Nutrition Examination Survey questionnaire
4In adults, a BMI between 25 kg/m? and 29.9 kg/m? is considered overweight; and a BMI of 30 kg/m? or higher is considered obese.
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In adults 19-50 years, there were significant differences in
ethnicity; other Hispanics had a higher percentage of O]
consumers than non-consumers (5.80+0.48% vs
7.78+0.77%; $=1.99; p=0.0052). A similar pattern was also
seen in non-Hispanic Blacks (12.33%+0.78 vs
14.90+£1.09%; B=2.57; p=0.0045). However, an inverse
relationship was shown in non-Hispanic Whites, who
showed a higher percentage of non-O] consumers
(63.21+1.46% vs 58.05+1.87%; f=-5.16; p=0.0027). There
was also an inverse relationship for sedentary behavior
between O] consumers and non-consumers (19.68+0.58%

vs 15.62+1.20%; B=-4.06; p=0.0015). Similar to the total
population, there was no difference between percent
overweight; however, there were inverse relationships
between percent obese (34.41+0.65% vs 28.65+1.44%; [3=-
5.77; p=0.0001), percent overweight or obese
(65.50£0.74% vs 58.91+1.48%; B=-6.59; p=0.0001) and
BMI (28.57+0.10 vs 27.39+0.20; f=-1.18; p<0.0001). There
was also a significant difference between total kcals
consumed between O] consumers and non-0J] consumers
(2297+10.6 kcals vs 2504+33.3 kcals; =207; p<0.0001)
(Supplemental Table 1).

Supplemental Table 1. Comparison of demographic data for orange juice consumers and non-consumers in adults 19-50 years participating
in the National Health and Nutrition Examination Survey from 2003-2016.

Total Population Non-consumers, 0] Consumers, 0]J1 Cons vs Non-Cons
Variable N Mean SE N Mean SE N Mean SE Beta SE P2
Orange Juice Cons (%) 18,754 10.87 0.38 16,670 0.00 0.00 2,084 | 100.0 0.00 . . .
Age (Years) 18,754 34.65 0.16 16,670 34.73 0.17 2,084 | 33.99 0.31 -0.7448 0.3042 0.0160
Gender = Male (%) 18,754 51.30 0.42 16,670 50.73 0.43 2,084 | 55.98 1.49 5.2482 1.5213 0.0008
Ethnicity3
Mexican American (%) 18,754 11.06 0.82 16,670 10.97 0.82 2,084 | 11.79 1.19 0.8207 0.8586 0.3413
Other Hispanic (%) 18,754 6.01 0.48 16,670 5.80 0.48 2,084 | 7.78 0.77 1.9884 0.6969 0.0052
Non-Hispanic White (%) 18,754 62.65 1.42 16,670 63.21 1.46 2,084 | 58.05 1.87 -5.1603 1.6794 0.0027
Non-Hispanic Black (%) 18,754 12.61 0.77 16,670 12.33 0.78 2,084 | 14.90 1.09 2.5668 0.8838 0.0045
Other (%) 18,754 7.67 0.42 16,670 7.69 0.45 2,084 | 7.47 0.81 -0.2155 0.8834 0.8077
Poverty Index Ratio (PIR)3
PIR < 1.35 (%) 17,474 26.46 0.95 15,548 26.49 0.93 1,926 | 26.20 1.65 -0.2913 1.3221 0.8260
1.35 <PIR<1.85 (%) 17,474 9.92 0.35 15,548 9.82 0.35 1,926 | 10.79 1.12 0.9748 1.1283 0.3895
PIR > 1.85 (%) 17,474 63.61 1.01 15,548 63.69 1.00 1,926 | 63.00 2.02 -0.6835 1.8019 0.7052
Physical Activity Level3
Sedentary 18,754 | 19.24 0.55 | 16,670 | 19.68 0.58 | 2,084 | 15.62 1.20 | -4.0605 1.2477 0.0015
Moderate 18,754 31.53 0.56 16,670 31.65 0.57 2,084 | 30.58 1.60 -1.0708 1.5972 0.5040
Vigorous 18,754 | 49.23 0.73 | 16,670 | 48.67 0.73 | 2,084 | 53.80 1.95 | 5.1313 1.9161 0.0086
Percent Overweight or Obese*
Overweight (%) 18,600 | 30.99 0.54 | 16,541 | 31.08 0.57 | 2,059 | 30.26 1.27 | -0.8244 1.3535 0.5437
Overweight or Obese (%) | 18,600 | 64.78 0.70 | 16,541 | 65.50 0.74 | 2,059 | 5891 1.48 | -6.5907 1.5639 0.0001
Obese (%) 18,600 33.79 0.64 16,541 3441 0.65 2,059 | 28.65 1.45 -5.7663 1.4186 0.0001
Kilocalories consumed 18,754 2319.81 10.32 | 16,670 2297 10.6 2,084 | 2504 333 206.9829 | 34.4311 | <0.0001
Grams of Food 18,754 3570.26 27.10 | 16,670 3567.50 27.85 | 2,084 | 3592.87 53.84 | 25.3653 52.9793 | 0.6331
Body Mass Index (kg/m?) | 18,600 | 28.44 010 | 16,541 | 28.57 0.10 | 2,059 | 27.39 0.20 | -1.1786 0.2019 <0.0001
10range juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were defined as
having any consumption of orange juice in the 24 hour dietary recalls
2Significance was defined as p<0.01
3Self-reported through the National Health and Nutrition Examination Survey questionnaire
4In adults, a BMI between 25 kg/m? and 29.9 kg/m? is considered overweight; and a BMI of 30 kg/m? or higher is considered obese.

In adults 50+, there were inverse associations between consumers (35.11+0.61% vs 40.2021.32%; [(=5.08;

Mexican Americans (4.89+0.55% vs 3.45+0.54%); =--1.44;
p=0.0001) and other ethnicities (5.87£0.44% vs
3.98+0.58%); f=--1.89; p=0.0013). In non-Hispanic Whites
there was a higher percentage of O] consumers than non-

consumers (76.17+1.22% vs 79.59+1.51%; (=3.42;
p=0.0033). Orange juice consumers had a higher
percentage of overweight individuals than non-0J

p=0.0007); however O] consumers had a lower percentage
of those individuals who were obese (38.82+0.70% vs
32.33%£1.53%; B=-6.50; p=0.0001), and who had a lower
BMI (29.30+0.10 vs 28.31+0.17; B=--0.9932; p<0.0001).
Finally, O] consumers consumed significantly more kcals
than non-0J consumers (1916+11.7 kcals vs 2057+22.2
kcals; B=140; p<0.0001) (Supplemental Table 2).
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Supplemental Table 2. Comparison of demographic data for orange juice consumers and non-consumers in adults 51-99 years
participating in the National Health and Nutrition Examination Survey from 2003-2016.

Total Population Non-consumers, 0] Consumers, 0]J1 Cons vs Non-Cons
Variable N Mean SE N Mean SE N Mean SE Beta SE P2
Orange Juice Cons (%) 16,394 15.12 0.48 13,834 0.00 0.00 2,560 | 100.00 0.00 . . .
Age (Years) 16,394 63.99 0.12 13,834 63.49 0.12 2,560 | 66.79 0.27 3.3043 0.2695 <0.0001
Gender=Male (%) 16,394 46.34 0.41 13,834 45.73 0.52 2,560 | 49.76 1.28 4.0342 1.5526 0.0107
Ethnicity3
Mexican American (%) 16,394 4.67 0.53 13,834 4.89 0.55 2,560 | 3.45 0.54 -1.4381 0.3492 0.0001
Other Hispanic (%) 16,394 3.34 0.34 13,834 3.37 0.36 2,560 | 3.21 0.43 -0.1574 0.4009 0.6954
Non-Hispanic White (%) 16,394 76.69 1.20 13,834 76.17 1.22 2,560 | 79.59 1.51 3.4189 1.1388 0.0033
Non-Hispanic Black (%) 16,394 9.72 0.70 13,834 9.71 0.71 2,560 | 9.78 0.88 0.0638 0.6894 0.9265
Other (%) 16,394 5.58 0.41 13,834 5.87 0.44 2,560 | 3.98 0.58 -1.8872 0.5711 0.0013
Poverty Index Ratio (PIR)3
PIR < 1.35 (%) 14,972 18.84 0.76 12,623 19.17 0.80 2,349 | 16.99 1.15 -2.1842 1.1273 0.0553
1.35<PIR<1.85 (%) 14,972 9.52 0.40 12,623 9.61 0.42 2,349 | 9.02 1.07 -0.5897 1.1413 0.6064
PIR > 1.85 (%) 14,972 71.64 0.99 12,623 71.23 1.03 2,349 | 74.00 1.64 2.7740 1.6004 0.0859
Physical Activity Level3
Sedentary 16,390 32.92 0.66 13,831 33.17 0.69 2,559 | 31.51 1.27 -1.6578 1.2715 0.1950
Moderate 16,390 42.53 0.54 13,831 42.15 0.57 2,559 | 44.62 1.46 2.4693 1.5393 0.1116
Vigorous 16,390 24.56 0.65 13,831 24.68 0.67 2,559 | 23.87 1.43 -0.8115 1.4229 0.5697
Percent Overweight or Obese*
Overweight (%) 16,115 | 35.88 055 | 13,608 | 35.11 0.61 | 2,507 | 40.20 132 | 5.0849 14614 | 0.0007
Overweight or Obese (%) | 16,115 | 73.72 053 | 13,608 | 73.94 0.58 | 2,507 | 72.52 125 | -1.4139 13632 | 0.3020
Obese (%) 16,115 37.84 0.66 13,608 38.82 0.70 2,507 | 32.33 1.53 -6.4988 1.6175 0.0001
Kilocalories consumed | 16,394 | 1937.69 | 10.67 | 13,834 | 1916 11.7 | 2,560 | 2057 222 | 1403123 | 243162 | <0.0001
Grams of Food 16,394 | 3151.16 | 29.68 | 13,834 | 3158.99 | 30.77 | 2,560 | 3107.24 | 44.11 | -51.7513 | 41.1256 | 0.2109
Body Mass Index (kg/m?) 16,115 29.15 0.10 13,608 29.30 0.10 2,507 | 28.31 0.17 -0.9932 0.1791 <0.0001
10range juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were defined as
having any consumption of orange juice in the 24 hour dietary recalls
2Significance was defined as p<0.01
3Self-reported through the National Health And Nutrition Examination Survey questionnaire
4In adults, a BMI between 25 kg/m? and 29.9 kg/m? is considered overweight; and a BMI of 30 kg/m? or higher is considered obese.

Orange juice consumption and decile definition 0] intake consumption (gm) per decile for adults. For adults

Orange juice consumption for all age groups is presented in 19+, there were 120% 0] congumers. For adults 19-5(.) and
Table 2. For adults 19+ years (N=10,112), usual intake of O] 51+, there.were 11%and 16 /_0 0] CONSIMETS, respectively.
was 30.22+1.82 gm; for those 19-50 years (N=5,376) and Consumption (gm)/day of O] in decile 10 was 788 gm, 949
51+ years (N=4,736), usual intake of O] was 32.35+1.85 gm gm, and 613 gm for adults 19+ years, 19-50 years, and 51+

and 27.39+2.35 gm, respectively. Table 3 shows the usual years, respectively.

Table 2. Day 1 and usual intake of orange juice! (gm) by adults 19+ years participating in the National Health and Nutrition
Examination Survey from 2003-2016.

Age Day 1 Intake Usual Intake2 Usual Intake Percentiles
N Mean SE N Mean SE P5 P10 P25 P50 P75 P90 P95
19+ 10,112 30.08 | 1.44 10,112 30.22 1.82 | 0.07 | 0.18 | 0.87 | 493 | 26.10 | 9248 | 157.85
19-50 5,376 31.73 | 2.20 5,376 32.35 185 | 0.07 | 0.18 | 0.88 | 492 | 26.18 | 97.16 | 172.15
51+ 4,736 28.07 | 1.95 4,736 27.39 235 | 0.07 | 018 | 0.85 | 4.83 | 2549 | 86.70 | 142.67

10range juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers
were defined as having any consumption of orange juice in the 24-hour dietary recalls
2Individual usual Intake (UI) of nutrients was determined using the National Cancer Institute method

Table 3. Usual orange juice consumption! (grams [0z]) by decile for adults 19+ years (N=35,148), 19-50 years (N=18,754),
and 51+ year (N=16,394) participating in the National Health and Nutrition Examination Survey 2003-2016.

N Consumption N Consumption N Consumption
Decile 19+ years 19-50 years 51+ years
1 30,503 0[0] 16,669 0[0] 13,834 0[0]
2 510 100 [3.4] 180 104 [3.5] 259 92 [3.1]
3 477 146 [4.9] 245 167 [5.6] 227 125 [4.2]
4 478 167 [5.6] 194 221[7.5] 231 155 [5.2]
5 571 216 [7.3] 285 253 [8.6] 362 167 [5.6]
6 539 249 [8.4] 199 324 [11.0] 298 212 [7.2]
7 497 30810.4] 273 353[11.9] 236 246 [8.3]
8 508 351[11.9] 214 425 [14.4] 304 279 [94]
9 491 446 [15.1] 239 530[17.9] 318 348 [11.8]
10 574 788 [26.6] 256 949 [32.1] 325 613 [20.7]
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10range juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers
were defined as having any consumption of orange juice in the 24 hour dietary recalls.

Energy and Nutrient Intake

Table 4 shows the results of linear analyses of the usual
intake of energy and nutrients across the deciles of O]
consumption for adults 19+ years. Energy, protein, added
sugars, total choline, vitamin K, selenium, and sodium were
the only elements that did not show a significant linear
association across the deciles of O] consumption. Of
particular import in relation to O] consumers and non-0J

consumers were dietary fiber (16.5£0.1 gm for non-O]
consumers [decile 1] to 21.2+0.6 gm for consumers in
decile 10; =0.0061; p<0.0001), folate DFE (527+3pg for
non-0] consumers to 792+23ug for those in decile 10;
=0.36; p<0.0001), vitamin C (71.0+0.8mg for non-O]
consumers to 357+12mg for those in decile 10; $=0.35;
p<0.0001), and potassium (2632+13mg for non-0J
consumers to 4446+97mg for those in decile 10; =2.12;
p<0.0001).

Table 4. Usual nutrient intake! across deciles of orange juice intake in adults 19+ years participating in the National Health and Nutrition
Examination Survey 2003-2016.
Orange Juice Decile Mean Intake?, g/d
Deciles Beta/gm SE pP3
0]
Variable 1 2 3 4 5 6 7 8 9 10
0 100 146 167 216 249 308 351 446 788
Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean
+SE +SE +SE +SE +SE +SE +SE +SE +SE +SE
Protein (gm) 82.8 71.4 79.7 78.6 83.4 80.0 92.9 88.7 94.5 106
+0.4 +24 +19 + 2 +2 +2.2 +25 +25 +2.2 +3 0.0201 0.0078 0.0336
Carbohvdrat 255 222 253 257 268 264 310 298 314 395
arbohydrate (gm) +1 +5 +7 +5 16 +6 +7 +6 +7 +9 0.1297 | 0.0291 | 0.0021
Total Sugar, (gm) 113 96.3 111 120 124 121 149 139 154 207
’ +1 + 3.0 +3 +3 + 4 +3 4 +3 +5 +6 0.0850 0.0189 0.0020
Added Sugars (tsp 18.5 129 14.2 15.1 15.8 14.4 18.5 16.8 17.8 22.4
eq.) +0.2 +0.60 +0.6 +0.7 +0.9 +0.6 +0.9 +0.8 +1.0 +1.2 -0.0027 0.0047 0.5804
Dietary fiber (gm) 16.5 15.9 18.1 18.0 18.1 18.1 18.6 18.7 18.9 21.2
+0.1 +0.6 +0.6 +0.5 +0.4 +0.7 +0.5 +0.6 +0.6 +0.6 0.0061 0.0006 | <0.0001
Folate, DFE (mcg) 527 510 614 614 592 614 721 674 680 792
’ +3 +21 + 26 + 22 +16 + 23 + 30 + 20 + 24 +23 0.3619 0.0345 | <0.0001
Niacin (mg) 25.6 224 25.4 249 25.6 25.2 28.7 28.0 29.1 32.7
+0.1 +0.8 +0.70 +0.8 +0.6 +1 +0.8 +0.8 +0.9 +0.8 0.0072 0.0019 0.0050
Riboflavin (mg) 2.18 1.97 2.21 2.28 2.22 2.19 2.58 2.38 2.44 2.77
+0.01 | £0.07 | £0.06 | +0.06 | +0.05 | +0.06 | +0.07 | +0.06 | +0.08 | +0.08 0.0006 0.0001 0.0033
Thiamin (mg) 1.62 1.50 1.65 1.72 1.74 1.75 2.02 1.93 1.98 2.39
+0.01 | £0.06 | £0.04 | +0.05 | +0.04 | +0.05 | +0.05 | +0.05 | +0.05 | +0.05 0.0009 0.0001 | <0.0001
Total choline (mg) 332 294 330 314 351 327 392 388 411 464
+2 +8 +10 +10 +9 +10 +15 +19 +11 +16 0.1260 0.0413 0.0158
Vitamin A, RAE 621 647 728 696 724 704 773 651 692 730
(mcg) +6 + 36 + 32 + 28 + 32 +43 + 38 + 24 +31 +31 0.1748 0.0520 0.0099
Vitamin B6 (mg) 2.04 1.87 2.16 2.17 2.16 2.23 2.54 2.44 2.56 2.97
+0.01 | £0.08 | £0.08 | +0.07 | +0.05 | +0.08 | +0.08 | +0.07 | +0.08 | +0.07 0.0011 0.0001 | <0.0001
Vitamin C (mg) 71.0 95.2 128 124 149 160 185 190 235 357
+0.8 +24 +5 +3 +4 +4 +5 +3 +6 +12 0.3523 0.0111 | <0.0001
Vitamin D (mcg) 4.49 4.83 5.39 5.10 5.35 5.43 6.93 6.58 5.69 6.97
+0.05 | £0.37 | £0.27 | £0.29 | +0.31 | +0.26 | +0.47 | +0.62 | +0.30 | +0.41 0.0036 0.0005 0.0001
Vitamin K (mcg) 106 106 111 99.4 115 98.3 104 97.5 113 99.9
+ 2 +9 + 8 +4.4 +7 +55 +6 +5.6 +11 +5.8 -0.0100 0.0063 0.1504
Calcium (mg) 929 860 1012 973 1065 1123 1319 1211 1231 1551
+6 + 25 + 23 + 34 + 25 + 35 + 36 + 38 + 36 + 60 0.7551 0.1146 0.0002
Copper (mg) 1.28 1.16 1.35 1.32 1.45 1.41 1.55 1.51 1.56 1.89
+0.01 | £0.03 | £0.04 | +0.04 | +0.04 | +0.06 | +0.04 | +0.04 | +0.05 | +0.04 0.0007 0.0001 | <0.0001
Iron (mg) 15.0 14.3 15.9 16.7 16.4 16.4 18.8 17.3 17.9 19.8
+0.1 +0.5 +0.5 +0.5 +0.4 +0.6 +0.6 +0.5 +0.7 +0.5 0.0065 0.0008 | <0.0001
Magnesium (mg) 297 273 318 308 322 324 358 352 360 426
+2 +9 +10 +7 +7 +12 +9 +8 +8 +10 0.1544 0.0170 | <0.0001
Phosphorus (mg) 1366 1210 1363 1344 1431 1380 1613 1523 1594 1819
+6 + 36 + 38 +33 +29 + 37 *+ 36 + 40 + 30 +51 0.4815 0.1115 0.0025
Potassium (mg) 2632 2534 2922 2945 3057 2995 3414 3340 3536 4446
+13 +61 +75 +63 +52 + 68 +63 *+ 65 + 62 +97 2.1227 0.1656 | <0.0001
Selenium (mcg) 113 99.1 109 105 113 107 128 121 128 140
+1 +3.4 +3 +3 +3 +3 +4 +4 +4 +4 0.0226 0.0111 0.0767
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Sodium (mg) 3592 | 3076 | 3354 | 3396 | 3529 | 3372 | 3917 | 3778 | 3949 | 4292

+15 + 87 +77 +75 +83 + 86 +96 94 | £112 | +114 0.4979 0.3556 | 0.1990
Zinc (mg) 11.8 10.3 11.6 12.1 12.2 11.8 13.4 12.6 13.1 14.7

+0.07 | +04 +0.3 +04 +0.3 +0.4 +0.4 +0.4 +0.5 +0.5 0.0031 0.0008 | 0.0062
1Individual usual intakes were determined using the National Cancer Institute method and deciles of intake established (non-consumers are in decile
1).

20range juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were defined as
having any consumption of orange juice in the 24 hour dietary recalls.

3p<0.01 was considered significant

4Energy and nutrient intake from foods were determined using respective Food and Nutrient Database for Dietary Studies for each NHANES cycle
available from total nutrient intake files. Added sugars were defined by the USDA Food Patterns Equivalent Databases.

Supplemental Tables 3 and 4, respectively, show the results
oflinear analysis of the usual intake of energy and nutrients
across the deciles of O] consumption for adults 19-50 years
and 51+ years, respectively. For adults 19-50 years energy,
added sugars, niacin, riboflavin, vitamins A and K, selenium,
and sodium were the only elements that did not show a
significant linear association across the O] deciles. Of
particular import in relation to OJ consumers and non-0J

consumers were dietary fiber (16.5£0.2 gm for non-0O]
consumers [decile 1] to 21.3+0.8 gm for decile 10;
3=0.0063; p=0.0011), folate DFE (549+4ng for decile 1 to
805+42pg for those in decile 10; =0.35; p=0.0001),
vitamin C (71.1+1.1mg for non-0J consumers to 412+21mg
for decile 10; B=0.35; p<0.0001), and potassium
(2646+16mg for those in decile 1 to 4452+126mg for decile
10; B=2.08; p<0.0001) (Supplemental Table 3).

Supplemental Table 3. Usual nutrient intake! across deciles of orange juice intake in adults 19-50 years participating in the National
Health and Nutrition Examination Survey from 2003-2016.
Orange Juice Decile Mean Intake,2 g/d
Deciles Betg{gm SE p3
Variable 1 2 3 4 5 6 7 8 9 10
0 104 167 221 253 324 353 425 530 949
Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean
iSE iSE iSE iSE iSE iSE 1SE 1SE 1SE iSE
2298 1865 2313 2411 2222 2642 2456 | 2655 2744 | 3142
Energy (kcal)* +10 +85 + 84 *69 +57 + 86 * 67 + 68 +88 +133 0.6629 0.2080 0.0129
88.1 74.5 88.5 90.8 86.0 99.7 96.0 106 99.2 113
Protein (g) +0.6 +4.6 +3.6 +3.7 +3.0 +38 +5.0 +6 +33 5 0.0226 0.0057 0.0041
274 224 284 294 281 338 302 335 358 420
Carbohydrate (g) +1 +12 +8 +10 +7 +10 +8 +10 +12 +17 0.1259 0.0257 0.0012
124 101 123 132 129 158 137 167 176 229
Total Sugar, (g) +1 +6 +6 +7 +4 +8 +5 +7 +7 +11 0.0800 0.0181 0.0022
Added Sugars (tsp 21.2 14.2 16.6 18.8 17.6 20.4 17.0 20.6 21.1 24.5
eq.) +0.3 +1.5 +1.1 +1.7 +0.9 +14 +0.9 +1.8 +14 £23 -0.0035 0.0036 0.3583
16.5 14.1 18.4 19.0 17.4 19.9 18.9 20.5 19.6 21.3
Dietary fiber (g) +0.2 +0.8 +0.7 +0.5 +1.0 +1.0 +0.8 +0.8 +0.8 £0.8 0.0063 0.0013 0.0011
549 477 633 658 651 764 678 732 744 805
Folate, DFE (mcg) +4 +28 +34 *27 + 37 +56 +33 *32 +25 +42 0.3470 0.0493 0.0001
27.6 22.8 27.4 27.5 27.4 30.8 29.6 33.2 30.6 339
Niacin (mg) +0.2 +1.1 +1.2 +1.2 +15 +18 +1.1 +1.8 +1.2 1.7 0.0059 0.0022 0.0275
2.24 1.85 2.24 2.28 2.17 2.68 2.46 2.67 2.54 2.79
Riboflavin (mg) £0.02 | #0.10 | #0.11 | #0.08 | #0.07 | #0.13 | +0.08 | #0.16 | #0.10 | +0.11 0.0005 0.0002 0.0183
1.68 1.46 1.80 1.86 1.81 2.20 1.97 2.12 2.18 2.53
Thiamin (mg) +0.01 | #0.07 | #0.07 | #0.05 | #0.07 | #0.11 | #0.06 | +0.08 | +0.08 | +0.11 0.0009 0.0001 0.0002
342 304 343 366 348 415 418 442 414 489
Total choline (mg) *+2 +12 +17 +13 +15 *¥19.1 *+29 +21 *20 22 0.1465 0.0319 0.0018
Vitamin A, RAE 605 618 612 715 660 765 644 743 669 648
(mcg) +7 +74 +35 +48 * 65 +85 *32 +58 +38 +38 0.0932 0.0372 0.0364
2.16 1.81 2.20 2.26 2.28 2.74 2.55 2.85 2.66 3.19
Vitamin B6 (mg) #0.02 | #0.09 | #0.11 | #0.08 | #0.13 | #0.23 | #0.09 | +0.15 | +0.10 | +0.14 0.0010 0.0002 0.0009
711+ 101 128 144 160 185 185 233 262 412
Vitamin C (mg) 1.1 +7 +5 +4 +6 +7 +6 +9 +7 21 0.3495 0.0073 | <0.0001
4.53 3.90 5.25 5.13 5.32 7.53 7.13 5.64 6.46 6.58
Vitamin D (mcg) +0.07 | #0.41 | #0.74 | #0.51 | #0.35 | #0.92 | +0.87 | +0.53 | *0.47 | +0.45 0.0027 0.0005 0.0011
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102 101 95.8 = 125 89.6+ | 983 | 933+ 118 104 88.0 £
Vitamin K (mcg) +2 +14 8.7 +10 8.5 *11.6 7.8 +14 +13 7.4 -0.0121 0.0081 0.1759

985 847 1129 1137 1160 1474 1294 1275 1420 1606

Calcium (mg) +8 +56 +39 +40 +43 + 66 +56 +71 * 66 +83 0.7638 0.1084 0.0001
1.31 1.09 1.39 1.44 1.47 1.61 1.54 1.65 1.72 1.92

Copper (mg) +0.01 | #0.05 | #0.05 | #0.06 | #0.09 | #0.07 | +0.05 | +0.08 | +0.07 | +0.06 0.0007 0.0001 0.0003
15.5 13.1 16.9 18.1 17.4 19.6 18.1 19.9 18.9 20.0

Iron (mg) +0.1 +0.7 +0.7 +0.5 +0.8 +1.1 +0.9 +1.2 +0.7 +0.9 0.0063 0.0014 0.0019
304 262 329 331 330 375 365 385 390 436

Magnesium (mg) +2 +25 +10 9 +17 +19 +10 +20 +14 +12 0.1468 0.0190 0.0001
1442 1220 1500 1532 1440 1760 1635 1728 | 1701 1881

Phosphorus (mg) 9 + 63 +58 +41 + 44 +58 * 62 +75 +59 * 64 0.4781 0.1043 0.0018
2646 | 2359 | 2955 | 3079 | 2891 3447 | 3365 | 3734 | 3809 | 4652

Potassium (mg) +16 +104 | £101 +53 +91 +126 £78 | £128 | £117 | £126 2.0782 0.1938 | <0.0001
120 100 120 117 120 138 128 144 135 146

Selenium (mcg) +1 +6 +5 +4 +4 +6 +6 +11 +5 +6 0.0255 0.0080 0.0126
3827 3111 3910 3850 3576 4171 3977 4278 4210 4410

Sodium (mg) +22 +140 | £156 | £107 | £110 | £133 | +180 | +233 | +165 | +£198 0.4826 0.3336 0.1861
12.3 10.1 11.7 13.2 12.7 14.2 13.1 15 14.2 15.1

Zinc (mg) $0.1 +0.71 £0.7 £0.5 0.6 +0.8 +0.6 +0.8 0.7 +0.7 0.0031 0.0009 0.0066

Individual usual intakes were determined using the National Cancer Institute method and deciles of intake established (non-consumers are in decile

1).

2Q0range juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were defined as
having any consumption of orange juice in the 24 hour dietary recalls.

3p<0.01 was considered significant

4Energy and nutrient intake from foods were determined using respective Food and Nutrient Database for Dietary Studies for each NHANES cycle
available from total nutrient intake files. Added sugars were defined by the USDA Food Patterns Equivalent Databases.

For adults 51+ years, protein, added sugars, total choline, consumers to 699+30ug for those in decile 10; $=0.40;
vitamin K, selenium, and sodium were the only elements p<0.0001), vitamin C (70.721mg for non-O] consumers to
that did not show a significantlinear relationship across the 306x8mg for those in decile 10; $=0.36; p<0.0001), and
0] deciles. Of particular import in relation to O] consumers potassium  (2610+17mg for non-OJ consumers
and non-0J consumers were dietary fiber (16.5+0.2 gm for 4087+133mg for those in decile 10; $=2.20; p<0.0001)
non-0J] consumers to 19.7+0.7gm for those in decile 10; (Supplemental Table 4).

3=0.0054; p=0.0002), folate DFE (496+4ug for non-0J

Supplemental Table 4. Usual nutrient intake! across deciles of orange juice intake in adults 51+ years participating in the
National Health and Nutrition Examination Survey from 2003-2016.
Orange Juice Decile Mean Intake?, g/d
Deciles g‘]’ta/ gm | g p3
Variable 1 2 3 4 5 6 7 8 9 10
0 92 125 155 167 212 246 279 348 613
Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean
+SE +SE +SE +SE +SE +SE +SE +SE +SE +SE
1921 1768 1973 1966 1907 2005 1940 2154 2302 2529
Energy (keal)* £10 |+72 | %53 |59 |38 |50 |52 |x49 |sx68 |x69 | 07262 0.1757 | 0.0033
. 75.5 67.5 76.6 75.4 74.3 78.1 72.4 83.4 82.7 88.2
Protein (g) £05 |+32 |23 |+19 |+17 |+23 |21 |28 |+26 |=34 |°01% 0.0064 | 0.0774
Carbohydrate) | 227|210 |25 |25 241|209 247|271 296|326 o0y | 00017 | 00002
98.6 88.0 111 109 115 119 116 132 144 165
Total Sugar, (g) +0.8 +3.0 +5 +4 +3 +5 +5 +3 +5 16 0.1039 0.0160 | 0.0002
Added Sugars (tsp 14.7 11.2 140 135 141 135 13.3 14.0 16.9 15.8 )
eq.) +0.2 +0.6 +11 +0.6 +0.6 +0.8 +0.9 +0.7 +11 +1.0 0.0008 0.0028 0.7829
. . 16.5 16.1 18.3 18.5 175 18.2 17.3 17.7 18.5 19.7
Dietary fiber @) | 12 |+1 |+07 |+1 |205 |[207 [+07 |+05 |+07 |=+o07 | 0005 0.0008 | 0.0002
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Folate, DFE (mcg) | 496 | 491 | 579 | 639 |593 |s562 |589 |622 |679 | 699
s4 | +36 | 227 |35 |=x22 |sx28 |32 |£27 |36 |£30
N 230 | 216 | 239 | 247 |239 | 243 |234 | 246 | 264 | 272
Niacin (mg) +02 |12 |09 |=2072 |+08 |08 |12 |09 |11 |11 |[00009 0.0011 | 0.0002
210 | 101 | 225 |228 |226 |219 |227 |23 |235 |2s6

+002 | 2011 | 2005 | 2007 | 2007 | 2008 | 009 | 006 | 011 | +0.12
152 | 142 | 172 | 164 |168 |164 |170 | 177 |189 | 202

Thiamin (mg) 1001 | +0.07 | +0.07 | +0.04 | +0.05 | +0.05 | +0.07 | +0.06 | x0.08 | +0.09 | 00008 0.0001 | <0.0001

318 284 318 321 307 337 310 356 351 428
+2 +18 +13 +11 +11 +11 +9 +16 +15 +17

Vitamin A, RAE 643 | 609 | 755 801 | 722 |739 |742 |769 |684 | 785
(mcg) 8 +60 | +61 | +47 |30 |+45 |70 |+36 |33 |49

0.4002 0.0484 | <0.0001

Riboflavin (mg) 0.0008 0.0001 | 0.0002

Total choline (mg) 0.0923 0.0364 | 0.0350

0.2774 0.0752 | 0.0061

o 187 | 184 |20 |227 |213 |210 |219 |226 |232 |260
VviaminB6 (M) | 50p | 1011 | 2009 | +012 | 20.08 | #0.09 | 014 | #0.08 | 010 | z0.10 | %0013 0.0001 | <0.0001

S 70.7 94.2 107 132 122 159 152 185 195 306
Vitamin C (mg) +1 +4.9 +5 +7 +3 +6 +3 +6 +5 +8 0.3563 0.0150 <0.0001

. 445 | 496 |521 |600 |530 |563 |555 |565 |612 |6.89
Vitamin D (mcg) 1006 | 2047 | 2082 | 2048 | 2031 | 2040 | 2030 | 2030 | 2052 | o064 | 00046 0.0004 | <0.0001

112 109 110 114 100 115 112 103 104 112

Vitamin K (mcg) 1o 114 i +10 +5 +o +8 +7 +7 110 -0.0147 0.0097 | 0.1703
. 852 | 778 |949 | 1028 | 920 |993 |1110 | 1129 | 1110 | 1385

Calcium (mg) +8 +27 | %30 |+32 |+32 |+36 |+41 |41 |+44 |x74 | 08133 0.1426 | 0.0005
124 | 115 |13 |13 |128 |144 [134 [142 [154 | 166

Copper (mg) £001 | +0.05 | +0.06 | +0.07 | +0.04 | +0.06 | +0.07 | +0.04 | +0.05 | +0.06 | %9007 0.0001 | 0.0001

1ron (mg) 144 | 139 |161 |160 |162 |154 |157 |165 |17 174 | 00065 00008 | 0.0001

+0.1 +0.9 +0.8 +0.6 +05 +05 +0.6 +0.6 +0.8 +1.0

. 285 271 309 321 297 315 305 328 345 388
Magnesium (mg) +9 +14 +8 +17 +7 +11 +8 +8 +11 +13 0.1468 0.0181 | <0.0001

1259 | 1140 | 1317 | 1340 | 1285 | 1333 | 1309 | 1420 | 1420 | 1606
Phosphorus (mg) +8 +52 | +36 |+47 |31 |36 |37 |44 |51 |se1 | 04414 0.0902 | 0.0012

. 2610 | 2546 | 2924 | 2899 | 2006 | 3104 | 2979 | 3284 | 3410 | 4087
Potassium (mg) +17 | +111 |+79 |88 |60 |=+110 |64 |62 |90 |=x113 |220% 0.1690 | <0.0001

. 103 92.6 107 102 99.5 110 97.0 110 117 116
Selenium (mcg) +1 +43 +3 +3 +27 +a +3.0 +a +a Y a 0.0151 0.0098 0.1638

. 3257 | 2983 | 3282 | 3132 | 3143 |3228 | 3175 | 3479 | 3615 | 3755
Sodium (mg) £20 |+205 |+100 | +85 |+72 |+93 |+97 |=+113 |=+129 |=+138 | 044 0.2615 | 0.1509

. 109 |103 |11 119 | 120 |116 |108 |12 122 | 122
Zinc (mg) +01 |+06 |+05 |+04 |+05 |+05 |+05 |+04 |=05 |=x07 | 00029 0.0008 | 0.0092

YIndividual usual intakes were determined using the National Cancer Institute method and deciles of intake established (non-consumers are in decile 1).
2Qrange juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were defined as having
any consumption of orange juice in the 24 hour dietary recalls.

3p<0.01 was considered significant

“Energy and nutrient intake from foods were determined using respective Food and Nutrient Database for Dietary Studies for each NHANES cycle available
from total nutrient intake files. Added sugars were defined by the USDA Food Patterns Equivalent Databases.
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Healthy Eating Index

Table 5 shows the total HEI score and subcomponent scores
for adults 19+years. Table 5 shows a positive linear
relationship for the sub-component total fruit only
(1.75%0.02 points/gm O] for non-0] consumers [decile 1] to
4.80+0.03 points/gm O] for consumers in decile 10;
=0.0037; p=0.0015). There was a significant inverse

10; $=-0.0002 points/gm; p=0.0064). Sodium (4.14+0.03
points/gm O] for non-O] consumers and 5.94+0.19
points/gm O] for O] consumers in decile 10; =0.0019;
p<0.0001), refined grains (6.18+0.04 points/gm O] for non-
0] consumers and 7.00+0.19 points/gm O] for the
consumers in decile 10; $=0.0011 points/gm OJ; p=0.0001),
and SFA sub-component scores (5.89+0.03 points/gm O]
for non-consumers and 7.20+0.20 points/gm O] for those in

relationship for total protein (4.27+0.01 points/gm O] for
non-0J consumers and 4.07+0.07 points/gm O] for decile

decile 10; p=0.0020 points/0]; p=0.0001) showed
significant positive linear relationships.

Table 5. Healthy Eating Index (HEI), total and sub-component scores, across deciles of orange juice intake in adults 19+
years participating in the National Health and Nutrition Examination Survey from 2003-2016.
Orange Juice Decile Mean Intake?, g/d
Deciles Beta/g | ¢p ps
m 0]
1 2 3 4 5 6 7 8 9 10
0 100 | 146 | 167 | 216 | 249 | 308 | 351 | 446 | 788
HEI 2015 Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean
Components +SE +SE +SE +SE +SE +SE +SE +SE +SE *+SE
498 | 555 |572 |569 |555 |556 |543 |561 |560 | 554
HEI Total Score £02 | %09 | +07 |+08 |+08 |+09 |07 |06 |07 |=xo7 |00109 |0.0034 00119
307 | 327 | 322 |331 |339 |308 |294 |297 |274 |259
#1Total Vegetables | ") ) | 1010 | 2011 | £0.09 | £0.09 | +0.10 | £0.09 | £0.09 | 012 | +0.09 | 00004 | 0.0002 | 0.0896
151 | 149 | 157 | 148 | 153 | 150 | 1.19 | 1.60 | 151 | 1.25
#2 Beans & Greens £003 | £013 | 014 | 012 | 012 | #0413 | 012 | 014 | 015 | +0.43 | 00003 | 0.0001 | 0.0751
. 175 | 339 | 378 | 394 |389 | 421 | 422 | 446 | 465 | 480
#3 Total Fruit £002 | £0.09 | £0.07 | +0.08 | £0.06 | +0.06 | 0.06 | +0.05 | +0.04 | +0.03 | 00037 | 0.0008 | 0.0015
. 199 | 278 | 3.02 | 315 | 248 | 239 |232 |247 | 236 | 192
#4 Whole Fruit £003 | 012 | 012 | 014 | 015 | +0.14 | 016 | 013 | +0.16 | +0.14 | 00006 | 0.0006 | 0.3704
. 233 | 343 | 319 |327 |294 |317 |252 |276 |237 |195
#5 Whole Grains £003 | £023 | 022 | 020 | 020 | 021 | 019 | 021 | 018 | + 016 | %0001 | 0.0006 | 0.8415
. 510 | 518 | 542 | 563 |521 | 543 | 532 |496 | 517 | 447
#6 Dairy £004 | 019 | 014 | 017 | 016 | 016 | 021 | 2025 | 019 | +0.20 | 00002 | 0.0004 | 0.6750
. 427 | 419 | 428 | 424 | 415 | 421 | 412 | 416 | 430 | 407
#7 Total Protein £001 | £0.09 | £0.08 | £0.08 | +0.08 | +0.07 | +0.08 | +0.08 | +0.07 | +0.07 | "%:0002 | 0.0001 | 0.0064
#8 Seafood/ Plant 231 | 248 | 265 | 232 | 241 | 225 |220 |252 |250 | 207
Proteins +0.03 | +0.15 +0.14 | +.16 +0.13 +0.16 | +0.14 | +0.13 +0.15 +0.13 -0.0001 0.0002 | 0.7938
496 | 538 |520 |510 | 495 |479 |501 | 496 | 478 | 502
i i 4
#9 Fatty Acid Ratio | (53 | 1024 | 2020 | 2027 | 019 | 2023 | 2023 | +024 | +024 | +022 | 0:0000* | 0.0002 | 0.9781
. 414 | 415 | 434 | 425 | 455 | 445 | 450 | 476 | 485 | 594
#10 Sodium £003 | 019 | 024 | 022 | 021 | 019 | 018 | 018 | 2023 | +0.19 | 00019 | 0.0002 | <0.0001
. . 618 | 644 | 632 | 669 | 646 | 634 | 636 | 654 | 686 | 7.00
#11 Refined Grain £004 | 019 | 025 | 018 | 019 | 019 | 024 | 2022 | 2023 | +019 | 00011 | 0.0002 | 0.0001
#12 Saturated Fatty | 589 | 6.05 | 6.73 | 656 | 628 | 643 | 647 | 6.76 | 686 | 7.20
Acids £003 | 2018 | 017 | 022 | 021 | 019 | 2021 | 2021 | 2017 | +020 | 0020 | 0.0003 | 0.0001
644 | 753 | 756 |7.06 | 719 | 750 |726 | 730 | 723 | 713
#13 Added Sugars £005 | 018 | 016 | 020 | 021 | 013 | 014 | 017 | 019 | +019 | 00016 | 0.0006 | 0.0326

Supplemental Tables 5 and 6, respectively, show the total
HEI score and subcomponent scores for adults 19-50 years
and 51+ years. Supplemental Table 5 shows a positive
linear relationship for the total HEI score, which ranged
from (48.0+0.2 points/gm O] for non-0] consumers to 54.8
points/OJ + 1.0 for those in decile 10; =0.0106 points/gm
0J; p=0.0017). The total fruit sub-score, which ranged from
1.49+0.03 points/gm O] for non-0]J consumers to 4.69+0.04
points/gm O] for those in decile 10 ($=0.0036 points/gm
0J; p=0.0014) also had a positive linear relationship.

Sodium (4.23+0.04 points/gm O] for non-consumers and
6.20+0.31 points/gm O] for those in decile 10; $=0.0017
points/gm; p<0.0001), refined grains (5.94+0.04
points/gm O] for decile 1 and 7.07£0.19 points/gm O] for
decile 10; f=0.0011; p=0.0002), and SFA sub-component
scores (5.96+0.04 points/gm O] for non-consumers and
7.55+0.22 points/gm O] for those in decile 10; 3=0.0018
points/gm; p<0.0001) showed significant positive linear
relationships (Supplemental Table 5).
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Supplemental Table 5. Healthy Eating Index (HEI), total and sub-component scores, across deciles of orange juice intake in adults 19-50
years participating in the National Health and Nutrition Examination Survey from 2003-2016.

Orange Juice Decile Mean Intake?, g/d

Beta/gm

Deciles 0J SE p3
HEI 2015 1 2 3 4 5 6 7 8 9 10
Components

0 104 221 253 324 353 425 530 949

167
Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean
+SE +SE +SE +SE +SE +SE +SE +SE +SE +SE

480 | 519 |527 |533 |530 |526 |560 |553 |542 | 548
HEI- Total Score £02 |+13 | +08 |+08 |+13 |+12 |+13 |+10 |+10 |10 | 90106 | 00023 0.0017

293 | 311 | 301 |335 |277 | 258 |290 | 271 |249 | 244
#1 Total Veg £002 | £012 | 010 | 013 | 016 | 012 | 018 | 013 | 019 | x0.12 | %-0005 | 0.0002 ) 0.0289

146 | 151 | 142 | 157 | 130 | 098 | 177 | 140 | 154 | 1.11
#2 Beans/Greens £003 | £016 | 017 | +016 | 020 | 018 | 020 | 017 | 020 | 018 | ~%:0002 | 0.0002 | 02311

. 149 | 319 | 355 | 3.65 | 411 | 420 | 436 | 454 | 469 | 485
#3 Total Fruit £003 | £021 | 010 | 011 | £0.07 | 0.09 | £0.08 | +0.06 | +0.04 | +0.04 | 00036 | 0.0008 | 0.0014

. 165 | 1.87 | 235 | 202 | 230 | 226 | 215 |225 | 194 | 1.74
#4 Whole Fruit £004 | £024 | 018 | 024 | 018 | 2027 | 017 | 2021 | 027 | 026 | 00008 | 0.0004 | 0.0455

. 192 | 228 | 221 | 253 |295 |237 |277 |235 |206 | 165
#5 Whole Grains £004 | £023 | 2022 | 023 | 2033 | £0.30 | 2032 | +0.24 | 026 | +0.24 | 00003 | 0.0004 | 04810

. 5.13 5.18 5.33 531 5.13 5.44 5.27 5.17 4.69 4.53
#6 Dairy +0.04 | £0.34 | £0.27 | ¥0.32 | +0.21 | +0.35 | #0.32 | #0.32 | #0.27 | #0.25 -0.0004 0.0002 0.0479

4.22 4.25 4.13 4.08 4.36 3.94 4.27 4.52 4.21 4.01

#7 Total Protein £001 | £013 | 012 | 012 | £0.08 | 014 | 011 | 013 | +0.10 | +0.08 | ~%-0001 | 0.0001 | 02943
#8 Seafood/ Plant 219 | 228 | 235 |225 |209 | 215 | 258 | 263 | 238 | 187

Proteins £003 | £020 | 016 | +017 | 023 | 026 | 021 | 033 | 2025 | s0.15 | “-0001 | 0.0002 | 04747
#9 Fatty Acid Ratio | *87 | 535 [ 508 493 464 501 [496 [471 [482 [504 [ o000 | 00001 | 05959

+0.05 | £049 | £+0.30 | £0.35 | £0.27 | +£0.32 +0.29 | £0.35 | £0.27 +0.29
. 4.23 3.78 3.95 4.63 4.33 4.79 4.59 4.73 5.32 6.20
#10 Sodium £004 | £031 | +0.21 | 029 | 027 | +029 | 033 | 042 | x030 | x0.31 | %0017 | 0.0003 | 0.0008
) . 5.94 6.08 5.39 6.00 5.65 5.57 6.39 6.76 6.32 7.07
#11 Refined Grain £004 | £035 | +0.34 | 030 | 028 | +043 | £0.30 | 023 | x030 | 019 | %0011 | 00002 1 0.0018
5.96 6.18 6.52 6.16 6.48 6.75 6.72 7.04 6.76 7.55
#12 SFA? +0.04 | £+049 | +0.30 | +0.32 +0.25 | £0.28 | £0.28 | £0.25 | +£0.29 +0.22 0.0018 0.0001 | <0.0001
6.02 7.11 7.16 6.85 7.08 7.10 7.50 6.96 6.96 6.77
#13 Added Sugars £0.06 | +044 | 025 | +024 | x021 | x0.24 | 022 | 036 | x0.27 | x0.30 | ©0018 | 00006 | 0.0158
1Healthy Eating Index is a measure of adherence to the Dietary Guidelines for Americans and an indicator of diet quality; a perfect score is 100.
20range juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were defined as
having any consumption of orange juice in the 24-hour dietary recalls.

2Individual usual intakes were determined using the National Cancer Institute method and deciles of intake established (non-consumers are in decile

1).

Supplemental Table 6. Healthy Eating Index (HEI)?, total and sub-component scores, across deciles of orange juice intake in adults 51+
years participating in the National Health and Nutrition Examination Survey from 2003-2016.

Orange Juice Decile Mean IntakeZ, g/d

Deciles Beta/ SE P3
gm 0]
HEI 2015 1 2 3 4 5 6 7 8 9 10
Components
0 92 125 155 167 212 246 279 348 613

Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean
+SE +SE +SE +SE +SE +SE +SE +SE +SE +SE

525 | 566 | 585 |587 | 582 58.3 | 572 | 565 |565 |585
HEI- Total Score +02 | +11 | =15 | +11 +08 | +1.3 +12 |:08 |zx08 |xo0o |00127 | 00033 | 0.0045

327 | 346 |339 |[326 337 [352 |[331 [331 |317 | 3.00
#1 Total Veg £002 | *0.16 | *0.14 | *0.16 | +0.10 | +0.13 | +0.16 | +0.09 | z012 | x015 | 00001 | 0.0002 | 0.6529

157 | 155 | 160 | 166 | 141 | 156 | 179 | 125 | 144 | 139
#2 Beans/Greens £0.04 | 018 | 016 | 023 | 2013 | 017 | 2017 | 024 | 2013 | 2016 | 0003 | 00002 | 0.1436

. 2.12 3.42 3.82 392 | 409 | 417 | 423 |447 |451 | 483
#3 Total Fruit £0.03 | 013 | 20.09 | 013 | 20.07 | 007 | 20.09 | £0.05 | 20.05 | z0.03 | 00042 0.0008 | 0.0008

. 249 |310 |336 |324 [337 |311 |244 |263 |273 |254
#4 Whole Fruit £0.04 | 019 | 013 | 024 | 2013 | 019 | 2017 | 2015 | 2013 | +021 | 00008 | 0.0007 | 0.2969
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. 291 | 369 |387 |38 |357 |346 |343 |260 |268 |251
#5 Whole Grains £0.05 | +024 | 2028 | 027 | 2022 | 031 | 2037 | 020 | 2027 | s0.27 | 00004 | 0.0008 | 0.9762

. 504 | 493 |561 |527 |571 |507 |574 |531 |478 | 492
#6 Dairy £0.05 | 030 | 019 | 025 | 018 | 025 | 033 | 2022 | 024 | +027 | 00003 | 0.0006 | 0.5971

4.35 4.28 4.18 4.25 4.28 4.28 3.87 4.20 4.19 4.04

#7 Total Protein £0.02 | 010 | 013 | 012 | £0.07 | +011 | 2012 | 010 | 2008 | 011 | “:0006 | 0.0001 | 0.0034
#8 Seafood /Plant 248 | 255 | 270 |273 |240 |268 |223 |217 |253 | 222

Proteins £0.04 | 023 | 020 | 2024 | 2020 | 2026 | 018 | 016 | +0.15 | z0.18 | 00003 | 0.0002 | 0.1836
49 Fatty Acid Ratio | >11 | 530 [539 [523 513 1505 |497 [503 [500 [515 [ o000 [ 00002 | 07522

+0.05 | #0.29 | £0.42 | *0.37 | +0.21 | +0.32 | *0.36 | +0.26 | +0.36 | +0.33

. 400 | 432 |411 | 458 | 442 |462 |450 |439 |492 | 543
#10 Sodium £0.05 | 033 | 2028 | 031 | 2022 | 029 | 030 | +028 | 2032 | +033 | 90023 | 0.0002 | <0.0001

. . 648 | 662 | 653 | 7.01 | 697 | 700 | 689 | 688 | 687 | 7.55
#11 Refined Grain £0.06 | £024 | 023 | 028 | 2020 | £0.25 | 2033 | £0.23 | 025 | +021 | 0017 | 0.0002 | <0.0001

5.79 5.81 6.61 6.53 6.60 6.45 6.44 6.59 6.55 6.93
5
#12 SFA £0.05 | #0.20 | *0.49 | %0.20 | %0.25 | %0.33 | +0.24 | x0.26 | £0.36 | #0.27 0.0024 | 0.0004 ) 0.0003

695 | 797 | 765 | 747 | 718 | 756 | 758 | 771 | 715 | 8.02
HEI#13 Addedsugars | (o5 | 4024 | %025 | 0.19 | 018 | +0.20 | +025 | £0.17 | +034 | =020 | 00020 | 0.0004 | 0.0022

1Healthy Eating Index is a measure of adherence to the Dietary Guidelines for Americans and an indicator of diet quality; a perfect score is 100.
2Qrange juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were defined as
having any consumption of orange juice in the 24 hour dietary recalls.

2Individual usual intakes were determined using the National Cancer Institute method and deciles of intake established (non-consumers are in decile
1).

3p<0.01 is considered significant

4Actual beta value is -0.00003

5Saturated fatty acids

Supplemental Table 6, which shows results from adults 51+
years, shows a positive linear relationship for the total HEI
score, which ranged from (52.5+0.2 for non-0J consumers
to 58.5 £ 1.0 for those in decile 10; $=0.0127 points/gm OJ;
p=0.0045). The total fruit sub-score, which ranged from
2.12+0.03 points/gm O] for non-0] consumers to 4.83+0.04
points/gm O] for those decile 10 ($=0.0042 points/gm OJ;
p=0.0008) also had a positive linear relationship. Sodium
(4.00£0.05 points/gm O] for non-consumers and 5.43+0.33

points/gm O] for those in decile 10; $=0.0023 points/gm;
p<0.0001), refined grains (6.48+0.06 points/gm O] for non-
O] consumers and 7.55%0.21 points/gm O] for those in
decile 10; $=0.0017; p<0.00001), and SFA sub-component
scores (5.79+0.05 points/gm O] for non-consumers and
6.93+0.22 points/gm O] for those in decile 10; $=0.0024
points/gm; p=0.0003) showed significant positive linear
relationships (Supplemental Table 7).

Supplemental Table 7. Mean total fruit, whole fruit, and fruit juice! (all cup equivalents) across deciles of orange juice intake in adults
19-50 years participating in the National Health and Nutrition Examination Survey from 2003-2016.

Orange Juice Decile Mean Intake?, g/d

Deciles Beta/gm SE P3
0]
Variable 1 2 3 4 5 6 7 8 9 10
0 104 167 221 253 324 353 425 530 949

+SE *SE +SE +SE +SE +SE

Mean Mean Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean

+SE +SE +SE *SE

Total Fruit 0.70 1.22 1.69 1.67 1.90 2.37

+0.02 +0.10 +0.06 | #0.09 | #0.09 | #0.13 | +0.07 | +0.10 | x0.13 | %0.23

2.17 2.83 3.17 4.85

Whole Fruit 0.54 0.49 0.72 0.57 0.68 0.75

+0.01 +0.07 +0.07 | #0.09 | #0.08 | *0.12 | #0.05 | +0.09 | +0.10 | =0.12

0.58 0.85 0.73 0.70

o 0.17 0.64 0.93 1.00 1.15 142
Fruit Juice

+0.01 | %£0.003 | #0.05 | #0.02 | #0.06 | *0.08 | #0.04 | +0.04 | +0.07 | %0.21

1.51 1.88 2.36 4.04

National Health and Nutrition Examination Survey period
20range juice consumption, in grams, was determined using all orange juice

Cancer Institute method and deciles of intake established (non-consumers a
3p<0.01 is considered significant

1Total fruit, whole fruit, and fruit juice consumption was also determined from the respective Food Pattern Equivalents Database for each

food codes from the What We Eat in America; consumers were

defined as having any consumption of orange juice in the 24 hour dietary recalls. Individual usual intakes were determined using the National

re in decile 1).
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Whole total, whole fruit, and fruit juice consumers to 4.22+0.12 cup eq/day ($=0.0047 cup eq/gm
0J; p<0.0001) for those in decile 10; and fruit from fruit
juice intake ranged from 0.15+0.00 cup eq/day for non-
consumers to 3.37+0.10 cup eq/day (=0.0039 cup eq/gm

0J; p<0.0001) for those in decile 10.

Table 6 shows the results of the linear regression analysis
using the FPED for intake of total fruit, whole fruit, and fruit
juice for adults 19+ years. For adults 19+ years, total fruit
intake ranged from 0.76+0.01 cup eq/day for non-O]

Table 6. Mean total fruit, whole fruit, and fruit juice! (all cup equivalents) across deciles of orange juice intake in adults 19+ years

participating in the National Health and Nutrition Examination Survey from 2003-2016.
Orange Juice Decile Mean Intake?, g/d
Deciles Beta/g SE ps
m 0]
Variable 1 2 3 4 5 6 7 8 9 10
0 100 146 167 216 249 308 351 446 788
Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean
+SE +SE +SE +SE +SE +SE +SE +SE +SE +SE
. 0.76 1.30 1.65 1.73 1.88 2.02 2.32 2.30 2.87 4.22
Total Fruit | 101 | +0.05 | +0.06 | 0.07 | 008 | +0.07 | 0.08 | 005 | x008 | z012 | ©0047 | 0.0002 | <0.0001
. 0.62 0.73 0.84 091 0.76 0.78 0.75 0.71 0.84 0.74
Whole Fruit | 01 | +0.04 | £0.06 | 20.07 | 0.06 | +0.06 | +0.08 | 0.04 | 007 | z008 | ©0004 | 00001 1 0.0261
. 0.15 0.56 0.73 0.77 0.98 1.16 1.43 1.51 1.94 3.37 %
Fruitjuice | 500 | +0.03 | +0.02 | #0.02 | 0.02 | 0.02 | +0.05 | +0.02 | +0.05 | +0.10 | 00039 | 0.0000% | <0.0001

1Total fruit, whole fruit, and fruit juice consumption was also determined from the respective Food Pattern Equivalents Database for each
National Health and Nutrition Examination Survey period

20range juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were
defined as having any consumption of orange juice in the 24 hour dietary recalls. Individual usual intakes were determined using the National
Cancer Institute method and deciles of intake established (non-consumers are in decile 1).

3p<0.01 is considered significant

4Actual Standard Error is 0.00005

Supplemental Tables 7 and 8 show the results of linear
regression analysis using the FPED for intake of total fruit,
whole fruit, and fruit juice for adults 19-50 years and 51+
years, respectively. For adults 19-50 years, total fruit intake
ranged from 0.70£0.02 cup eq/day for consumers in non-

eq/gm 0J; p<0.0001) for those in decile 10 and fruit from
fruit juice intake ranged from 0.17+0.01 cup eq/day for
non-0J consumers to 4.04+0.21 cup eq/day (=0.0041 cup
eq/gm OJ; p<0.0001) for those in decile 10. There was no
significant difference for consumers of whole fruit by decile

0] consumers to 4.85%0.23 cup eq/day (B=0.0046 cup (Supplemental Table 7).

Supplemental Table 7. Mean total fruit, whole fruit, and fruit juice! (all cup equivalents) across deciles of orange juice intake in adults 19-
50 years participating in the National Health and Nutrition Examination Survey from 2003-2016.

Orange Juice Decile Mean IntakeZ, g/d
Deciles Beta/gm SE P3
0J
Variable 1 2 3 4 5 6 7 8 9 10
0 104 167 | 221 | 253 | 324 | 353 | 425 | 530 | 949
Mean Mean Mean Mean | Mean | Mean | Mean | Mean | Mean Mean
+SE +SE +SE | #SE | #SE | SE | #SE | #SE | #SE | #SE
. 0.70 1.22 169 | 167 | 190 | 237 | 217 | 283 | 317 | 485
Total Fruit £0.02 | £010 | +0.06 | £0.09 | #0.09 | 013 | #0.07 | +0.10 | %013 | +023 | 20046 0.0002 <0.0001
. 0.54 0.49 072 | 057 | 068 | 075 | 058 | 085 | 073 | 0.70
Whole Fruit | 101 | 4007 | 007 | £0.09 | £0.08 | 012 | £0.05 | £0.09 | %010 | =012 | 20003 0.0001 0.0183
o 017 0.64 093 | 1.00 | 115 | 142 | 151 | 1.88 | 236 | 404
Fruit Juice £0.01 | £0.003 | +0.05 | £0.02 | +0.06 | +0.08 | +0.04 | +0.04 | #0.07 | z021 | 20041 0.0002 <0.0001

1Total fruit, whole fruit, and fruit juice consumption was also determined from the respective Food Pattern Equivalents Database for each National
Health and Nutrition Examination Survey period

20range juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were defined
as having any consumption of orange juice in the 24 hour dietary recalls. Individual usual intakes were determined using the National Cancer
Institute method and deciles of intake established (non-consumers are in decile 1).

3p<0.01 is considered significant

Supplemental Table 8 shows the results of the linear
regression analysis using the FPED for adults 51+ years.
Total fruit intake for non-0J consumers was 0.85+0.02 cup
eq/day, as compared with consumers in decile 10

(3.57+0.13 cup eq/day) ($=0.0048 cup eq/day; p<0.0001).
Fruit juice consumption showed a mean of 0.13+0.01 cup
eq/day for non-OJ consumers and 2.65+0.11 cup eq for
those in decile 10 (f=0.0039; p<0.0001).
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Supplemental Table 8. Mean total fruit, whole fruit, and fruit juice! (all cup equivalents) across deciles of orange juice intake in
adults 51+ years participating in the National Health and Nutrition Examination Survey from 2003-2016.

Orange Juice Decile Mean Intake?, g/d

Deciles Beta/ | ¢p ps
gm 0]
Variable 1 2 3 4 5 6 7 8 9 10
0 92 125 155 167 212 246 279 348 613
Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean Mean | Mean
+SE +SE +SE +SE +SE +SE +SE +SE +SE +SE

0.85 1.28 1.57 1.72 1.74 2.08 191 2.35 2.53 3.57
+0.02 | £0.08 | £0.06 | £0.11 | £0.06 | £0.10 | +0.08 | +0.08 +£0.08 | #0.13 | 0.0048 | 0.0002 <0.0001
0.73 0.79 0.94 0.95 0.95 0.98 0.73 0.86 0.88 0.88
+0.01 | £0.07 | £0.06 | £0.11 | £0.07 | £0.09 | £0.06 | +0.08 +0.06 | £0.10 | 0.0004 | 0.0002 0.0362
0.13 0.43 0.60 0.71 0.77 0.98 1.10 1.40 1.59 2.65
+0.01 | £0.02 | £0.03 | £0.03 | £0.02 | £0.03 | £0.03 | +0.07 £0.04 | #0.11 | 0.0039 | 0.0001 <0.0001
1Total fruit, whole fruit, and fruit juice consumption was also determined from the respective Food Pattern Equivalents Database for each
National Health And Nutrition Examination Survey period

2Q0range juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were
defined as having any consumption of orange juice in the 24 hour dietary recalls. Individual usual intakes were determined using the National
Cancer Institute method and deciles of intake established (non-consumers are in decile 1).

3p<0.01 is considered significant

Total Fruit

Whole Fruit

Fruit Juice

Weight Parameters (kg), BMI, % overweight, % obese, and % overweight or
obese showed no significant linear trend across the deciles

Table 7 and Supplemental Tables 9 and 10 show weight of 0] consumption.

parameters across usual intake of O] (gm) of for adults 19+
years, 19-50 years, and 51+ years, respectively. Weight

Table 7. Mean weight parameters across deciles of orange juice intake in adults 19+ years participating in the National Health and
Nutrition Examination Survey from 2003-2016.

Orange Juice Decile Mean Intake?, g/d

Beta/gm

2
0] SE P

Deciles

Variable 1 2 3 4 5 6 7 8 9 10

0 100 146 167 216 249 308 351 446 788

Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean
+SE +SE +SE +SE +SE +SE +SE +SE +SE +SE
82.5 77.5 77.1 78.0 77.8 78.6 80.3 81.9 84.6 82.4

. , .
Weight (kg) +02 | +1.0 | +1.1 | 211 | 211 | 13 | 212 | 14 | 12 | +12 0.0025 | 0.0038 | 0.5407

Body Mass Index 28.9 28.2 27.5 27.6 27.5 27.7 27.9 28.0 28.8 27.5

(mg/m?) 201 | 03 | 03 | %03 | 203 | 04 | %04 | 203 | z05 | z03 | 0022 | 0.0007 1 0.0157

. 327 | 361 | 386 | 349 | 385 | 349 | 329 | 361 | 284 | 361
0 4
(%) Overweight +04 | 229 | 228 | 227 | 228 | 227 | 227 | 33 | 27 | %29 0.0036 | 0.0037 | 0.3540

362 | 339 | 275 | 275 | 276 | 277 | 311 | 320 | 400 | 282
0, 4 -

(%) Obese +05 | 27 | 29 | 26 | +29 | +28 | 31 | 26 | *32 | %25 0.0115 | 0.0051 | 0.0525

(%) Overweightor | 689 | 700 | 661 | 624 | 661 | 626 | 640 | 680 | 684 | 643

Obese* +0.5 +2.4 +2.9 +3.0 +2.8 +2.8 +3.3 +3.1 +3.5 +3.1

1 Orange juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were defined
as having any consumption of orange juice in the 24 hour dietary recalls. Individual usual intakes were determined using the National Cancer
Institute method and deciles of intake established (non-consumers are in decile 1)

2p<0.01 is considered significant

3Measured weight; measured weight and height were used to calculate body mass index scores

4In adults, a BMI between 25 kg/m? and 29.9 kg/m? is considered overweight; and a BMI of 30 kg/m? or higher is considered obese.

-0.0077 0.0031 | 0.0406
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Supplemental Table 9. Mean weight parameters across deciles of orange juice intake in adults 19-50 years participating in the National
Health and Nutrition Examination Survey from 2003-2016.

Orange Juice Decile Mean Intakel?, g/d

Deciles Beta/gm SE P2
0]
Variable 1 2 3 4 5 6 7 8 9 10
0 104 167 221 253 324 353 425 530 949

Mean Mean Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean
+SE +SE 1SE 1SE 1SE 1SE 1SE 1SE 1SE +SE
82.7 76.6 77.1 77.1 77.3 82.4 80.9 82.2 83.3 82.2
i 3 -
Weight (kg) £03 | +15 |+16 |19 |%22 |220 |:19 |220 |18 |17 |00021 | 00031 105171
28.6 27.5 27.0 26.7 27.3 278 274 27.6 28.1 27.2
3 -
BodyMassIndex® | (o4 | 105 |+05 | 205 |07 |07 | 205 |07 |=z06 |05 0.0019 | 0.0007 1 0.0218
31.1 31.5 30.6 34.1 28.2 233 326 26.7 273 37.7
0 icht4 -
(%) Overweight* | Lo | 247 | +38 |+47 |+33 |+37 |+43 |+41 |36 | +4p | 00005 00036 08928
344 32.8 26.2 224 235 33.8 273 345 36.5 23.0
0 4 -
(%) Obese $06 | +47 | +39 | +39 |33 |+47 |+36 | 247 |44 | 133 0.0120 | 0.0046 | 0.0326
(%) Overweight 65.5 64.3 56.9 56.5 51.8 57.1 59.9 61.2 63.8 60.6
or Obese* *0.7 +4.7 +4.8 +4.8 +3.8 5.2 *+4.5 *5.2 4.4 4.3
1 Orange juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were
defined as having any consumption of orange juice in the 24 hour dietary recalls. Individual usual intakes were determined using the National
Cancer Institute method and deciles of intake established (non-consumers are in decile 1)
2p<0.01 is considered significant
3Measured weight; measured weight and height were used to calculate body mass index scores

4In adults, a BMI between 25 kg/m? and 29.9 kg/m? is considered overweight; and a BMI of 30 kg/m? or higher is considered obese.

-0.0098 0.0050 | 0.0841

Supplemental Table 10. Mean weight parameters across deciles of orange juice intake in adults 51+ years participating in the National
Health and Nutrition Examination Survey from 2003-2016.

Orange Juice Decile Mean Intake?, g/d

Beta/gm

2
0] SE P

Deciles

Variable 1 2 3 4 5 6 7 8 9 10

0 92 125 155 167 212 246 279 348 613

Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean | Mean
+SE +SE +SE +SE +SE +SE +SE +SE +SE +SE

. 822 | 767 | 800 |754 |785 |781 |793 |798 |827 | 856
3 -
Weight (kg) +03 |18 | +14 | +16 |13 |12 |14 |15 |17 |+14 [|700014 00048 1 0.5145

293 | 281 | 289 | 270 | 280 |280 | 282 | 284 | 288 | 292
3 -
Body MassIndex® | (51 | Lo5 |+05 |£04 |:04 |204 |205 |205 |04 |05 | 00021 00014 | 01020

351 [381 |[383 |[459 |[357 |448 |[352 |439 |417 | 390
0 ioh4
(%) Overweigh £06 | +40 |44 |39 |31 |+42 |242 |+40 | x40 |x38 | 00139 0.0058 | 0.0239

388 | 300 |356 |238 |294 |303 |[359 |296 |372 |383
0, 4 -
(%) Obese +07 | +35 | +42 |40 |31 |37 |49 |42 |+a41 |sxasa [700151 100095 1 0.0981

(%) Overweight 739 68.1 739 69.7 65.1 75.2 711 73.5 79.0 774

or Obese* +0.6 +35 +3.8 +3.6 +3.7 +3.9 +4.0 +3.8 +3.4 +3.6 0.0023 0.0057 0.7661

1 Orange juice consumption, in grams, was determined using all orange juice food codes from the What We Eat in America; consumers were defined
as having any consumption of orange juice in the 24 hour dietary recalls. Individual usual intakes were determined using the National Cancer
Institute method and deciles of intake established (non-consumers are in decile 1)

2p<0.01 is considered significant

3Measured weight; measured weight and height were used to calculate body mass index scores

4In adults, a BMI between 25 kg/m? and 29.9 kg/m? is considered overweight; and a BMI of 30 kg/m? or higher is considered obese.
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Discussion

Consumption of O], by decile, showed a positive linear
association for most nutrients and for F] and total fruit
consumption. Total HEI score did not show a significant
association across the deciles in the population 19+ years
but did in adults 19-50 years and 51+ years. All three age
groups showed a significant linear association for the total
fruit sub-score, Consumption of 100% O] did not show a
significant linear trend for any age group for weight, BMI,
% overweight, % obese, and % overweight or obese.

Few studies have looked at nutrient intake or diet quality of
adults consuming FJ [13,21,48] or specifically O] [20,22,23].
These studies have shown that consumption of O]
contributes to both diet quality and nutrient intake or
adequacy. However, one randomized controlled study of
weight loss in 63 obese adults showed that O] contributed
few nutrients to the diet other than folate and vitamin C;
however, results from potassium were not presented [49].

In this study in all age groups studied, the majority of
nutrients showed a significant positive linear relationship
with decile of O] consumption. This includes a small, but
significant increased intake of dietary fiber, a nutrient of
public health concern (DGA). Intake of dietary fiber in
previous studies of nutrient intake of adults who consumed
0] are contradictory. O’Neil, et al. [20] showed that O]
consumers consumed more dietary fiber than non-O]J
consumers; whereas, Malliot, et al,, [23] did not show this
relationship. The essential lack of dietary fiber in any type
of FJ has contributed to the recommendation that the
majority of fruit be consumed as whole fruit [7,26].
Additional studies need to confirm these results and study
foods consumed with O] or other fruit juices. Of note, added
sugars did not show a significant positive linear
relationship in any age group. Since the USDA definition for
added sugars [36] was used, O] did not contribute any
added sugars to the diet.

Folate, vitamin C, and potassium are important nutrients
found in OJ; vitamin C and potassium are underconsumed
nutrients and potassium has been named a nutrient of
public health concern [7]. There were linear relationships
between O] deciles and each of these nutrients in adults 19+
years, 19-50 years, and 51+ years. For adults 19+ years,
four ounces of O] was predicted to provide 43.4 pg folate
DFE/d (11% daily value [DV]; 42.2 mg/d vitamin C (47%
DV), and 254.7mg/d of potassium (5% DV) [50]. For adults
19-50 years and 51+ years, both the predictive values and
the numbers were similar. For adults 19-50 years, four
ounces of O] was predicted to provide 41.6 pg/d (10% DV)
folate DFE/d; 41.9 mg/d (47% DV) vitamin C; and 249.4
mg/d (5% DV) potassium. For adults 50+ years, four ounces
of O] was predicted to provide 48.0 pg/d (12% DV) folate
itis also important to examine weight parameters in adults
who consume FJ/0]J. All three of the age groups examined
in this study showed increased energy intake between O]
consumers and non-consumers; however, only the adult
consumers of O] showed a significant linear relationship
over the deciles of O] consumption. None of the three age
groups showed a significant positive or negative linear

Gl ] Foo Sci Nutri: 2021; Issue 1

DFE; 42.8 mg/d (48% DV) vitamin C; and 264.3 mg/d (6%)
potassium.

There were several differences among the three age groups
for the total diet quality score, as determined using the HEL
The adult population 19+ years did not show a significant
linear relationship for total HEI across the deciles of O]
intake; whereas, both subgroups of the population, 19-50
years and 51+ years both showed a significant linear
relationship across the HEI scores. This differs from
previous studies of adult consumers of 0]. Using NHANES
2003-2006 data and the HEI-2005 (p<0.05) showed a
significant difference was shown between O] consumers
and non-consumers [12]. Using NHANES 2013-2016 data
and the HEI-2015, with a (p<0.0001), Malliot, et al. [23] also
showed a significant difference in total HEI scores between
consumers and non-consumers. When the association of
four levels of total F] consumption in adults participating in
NHANES 2013-2016 were compared, there was also a
significant difference (p<0.0001) [21]. Thus, our results in
this study were unexpected for the adults 19+ years. One
possible explanation is that in non-0J consumers the score
for the total HEI-2015 score was 49.8 and the score for
those decile 2 total score was 55.5; the scores remained
approximately within this score until decile 10, thus
negating any linear relationship. Overall, total HEI-2015
scores were low, in that the maximum score is 100. This
clearly suggests that improvement is needed in the diet.

There were some commonalities in the HEI sub-scores
among the total population and the two separate age
groups, total fruit sub-scores showed a significant linear
relationship across the O] deciles in all groups analyzed.
However, there was no significant linear relationship
across the 0] deciles for the whole fruit sub-scores. This
finding differs from previous studies in adults who
consumed O] [12], and in adults who consumed F]J,
regardless of type [21]. The reasons for this finding are not
clear but are supported by the FPED results, which was
used to obtain a fuller understanding of intake of total and
whole fruit and F], since the HEI does not include F] as a
sub-score. The FPED results showed a significant linear
relationship among deciles OJ consumption of total fruit
and fruit juice in adults, but not whole fruit. Total fruit
consumption was generally low, especially in non-0O]
consumers.

Since there was a significant increase in energy intake
between O] consumers and non-consumers, and a
significant increase in the percentage of overweight
individuals in the 51-99 year age group for O] consumers, it
was important to look at additional weight parameters in
all three age groups. Most of the studies of weight and F]/0]
consumption have been done in children [12-16,18,19], but
relationship between decile of O] consumption and any
weight parameter suggesting there was no association
between O] consumption and weight. Yang, et al., [22].

Showed an inverse relationship between O] consumption
and multiple weight parameters; and Malliot, et al., [23]
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showed an inverse relationship between BMI and waist
circumference between adult O] consumers and non-
consumers. The strengths of this study were that it included
a large nationally representative sample of adults, which
was attained by combining data from NHANES cycles 2003
to 2016, which produces estimates of greater precision and
smaller sampling errors. Individual usual intake was also
calculated to improve the quality of the data. This study also
examined three separate age groups of adults: 19+ years,
19-50 years, and 51+ years and used the novel approach of
linear trend analyses of deciles of usual intake of O]. The
limitations of the study were that NHANES is a cross-
sectional study; thus, causal relationships cannot be
determined and reverse causation is possible [51]. Usual
intake from 24-hour dietary recalls is the “method of
choice” for reporting actual intake [52,53]; however, the
recalls remain memory driven and under-reporting of
energy has been reported, especially in those who are
overweight or obese [54]. There is also the possibility that
participants may mistake 100% fruit juice with fruit drinks
or fruit cocktails; although the lack of linear associations of
deciles of O] consumption with added sugars limits this
possibility. Finally, it must be acknowledged that when
looking at the effect of a single food, such as O], the total
diet, also contributes to the results.

In conclusion, the linear relationships of deciles of O]
consumption showed that energy and most nutrients,
including folate DFE, vitamin C, and potassium, showed
significant positive linear relationships in groups of adults
participating in NHANES 2003-2016. Dietary fiber also
showed a significant linear relationship with decile of O]
consumers. There were no significant linear relationships
with deciles of O] consumption and added sugars. Total HEI
scores for age groups 19-50 years and 51+ years, and total
editing of the manuscript. All authors have read and
approved the final manuscript.
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