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Abstract

Indices of overall dietary patterns are used in epidemiologic research to examine the relationship
between nutrition and health. The objective of this study was to develop and validate an
interpretable summary measure of dietary intake of whole plant foods (WPF-whole grains,
vegetables, whole fruit, legumes, nuts, seeds) due to their similar nutritional characteristics and
health effects. Six candidate WPF measures were calculated using data from subjects (age=6y)
participating in the 1999-2000 and 2001-2002 National Health and Nutrition Examination Survey
(NHANES). Measures differed by the inclusion or exclusion of potatoes and whether they were
expressed as total intake or as a proportion of energy (1000 kcal) or mass (kg) consumed. Both
standard and non-truncated (allowed to vary proportionally with intake) Health Eating Index-2005
(HEI-2005) scores were calculated. Regression analysis examined associations between WPF and
HEI-2005 measures, and between all diet measures and serum carotenoid concentration, serum
lipids, fasting glucose, insulin, c-peptide and c-reactive protein. Mean total WPF intake was 3.6
cup/oz equivalents, or 1.7 cup/oz equivalents per 1000 kcal and per kg. The largest R? between
WPF and HEI-2005 measures was found for energy-adjusted WPF including potatoes and non-
truncated HEI-2005 (R? =0.50). All diet measures were positively related to serum carotenoids
(p<0.001) and were similarly related with health indicators (R? range from 0.003-0.16, p<0.045
for regressions indicating significant associations between WPF measures and health indicators).
WPF measures are interpretable indicators of dietary intake that are significantly related to
nutrition and health biomarkers, and may be of public health utility.
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1. Introduction

In pursuit of understanding the relationship between diet and health, researchers have
developed a humber of indices to indicate quality of dietary intake, created on the basis of a
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priori knowledge of the importance of various dietary components to health outcomes [1].
Indices have been constructed to reflect dietary guidance, patterns, and/or nutrient content,
and represent an alternative approach for classifying dietary exposure, rather than focusing
on specific foods or nutrients in isolation [1-3]. Measures of diet quality or patterns are
intended to give a more realistic measure of dietary behavior, given that nutrients and foods
are not consumed in isolation, as well as to address the interrelationships among nutrients of
dietary components [2,4]. The utility of such measures may be evaluated with respect to
their relationships with other indicators of dietary intake and health status, their
interpretability, and their potential applications for research and policy.

The Healthy Eating Index-2005 (HEI-2005) [5] is an index of overall dietary quality that
was developed in 2008 by a governmental interagency working group to assess adherence to
the 2005 Dietary Guidelines for America (DGA). The HEI-2005 total score is comprised of
12 component scores, which are calculated from dietary intakes of various foods or nutrients
per 1000 kilocalories (kcal) consumed, and represent different elements of the 2005 DGA.
Total scores resulting from the summation of the 12 components range from 0 to 100, with
higher scores indicating better adherence to dietary guidelines. The primary improvement in
this index over its predecessors is that scores are determined on the basis of intake
standardized to 1000 kcal, allowing for comparisons across individuals with different energy
requirements. Previous studies have reported relationships between the HEI-2005 and health
biomarkers [6] as well as with long-term health outcomes [7]. However, the complexity of
the index’s calculation limits the measure’s implementation in many research settings and
the interpretation of any observed associations with outcomes. Since the HEI-2005 overall
score reflects a variety of dietary components with differential nutritional profiles and health
effects, relations observed between the overall score and outcomes related to nutrition and
health are difficult to interpret [1,2]. Conversely, utilizing the individual components of the
HEI-2005 as the exposure may limit the ability to detect relationships with diet and health
outcomes since multiple food groups with similar nutritional characteristics and health
effects would be examined individually rather than collectively [1,2].

Findings from numerous studies have indicated the primary health importance of dietary
intake of whole plant foods (WPF), including whole fruit, vegetables, whole grains,
legumes, nuts and seeds. Shared nutritional characteristics of WPF include their low energy
and high micronutrient and fiber content [8], and the absence of added sugars, animal fats,
sodium, and other chemicals, preservatives and additives associated with food processing
(e.g., juicing and refining). Foods with these nutritional attributes have been associated with
health benefits including prevention of type 2 diabetes [9-12], improvement in glycemic
control and cardiovascular disease risk factors and events [13-18], and reduced cancer risk
[19-21] and overall mortality [22]. However, we are not aware of the existence of any
measure representing this aspect of dietary quality, which may complement and enhance
analytic methods for studying the relationship between diet and health. The objective of this
paper was to develop and evaluate a measure of WPF intake. Validity was assessed by
examining associations with the HEI-2005 as well as with biomarkers of dietary intake and
health status. The candidate measures were designed for simplicity of calculation to
facilitate application in a variety of settings and interpretability in order to assist translation
from research to policy and practice. We used data from the National Health and Nutrition
Examination Survey (NHANES) to evaluate alternative measures of WPF intake in a proof-
of-concept manner.
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2. Methods and materials

2. 1. Sample

This study used data from individuals aged 6 years and older with a complete and reliable
dietary recall (n=7794) participating in the 1999-2000 and 2001-2002 NHANES. Data from
these two release cycles were used to provide a sufficient sample size for addressing the
stated research objectives. Preschool-aged children were excluded due to the increased
difficulty associated with assessing dietary intake in this age group [23]. The survey is a
multistage stratified probability sample of the non-institutionalized, civilian population in
the US at least 2 months of age [24] Information on smoking, physical activity, supplement
use, age, sex and race/ethnicity (non-Hispanic white, non-Hispanic black, Mexican
American, other including multi-racial, other Hispanic) was obtained during subject
interviews. Exclusions were made for women who were pregnant (n = 623) or nursing (n =
72). Details on the study design, procedures and methods rates are described elsewhere [25].

2.2. Dietary data collection

Dietary information was obtained using a single interviewer-assisted 24-hour dietary recall
during an examination in a mobile examination center (MEC). Dietary data for children 6—
11 years of age were assisted by an adult. Descriptions of the dietary interview methods,
including pictures of the Computer-Assisted Dietary Interview system screens, measurement
guides, and charts used to collect dietary information are provided in the NHANES Dietary
Interviewer’s Training Manual [26].

2.3. Healthy Eating Index-2005

The HEI-2005 total score was calculated based on instructions provided by the USDA
[27,27] using the MyPyramid Equivalents Database (MPED) for USDA Survey Food Codes,
version 1, and the CNPP MyPyramid Equivalents Database for Whole Fruit and Fruit Juice,
version 1, which enable calculation of intakes for the food group components of the
HEI-2005 for NHANES data collected up to 2002 [28]. The HEI-2005 total score is
comprised of twelve dietary components (total fruit, whole fruit, total vegetables, dark
green/orange vegetables and legumes, total grains, whole grains, milk, meat and beans, oils,
saturated fat, sodium, and solid fat/alcohol/added sugars) reflecting the recommendations of
the 2005 Dietary Guidelines for Americans [5]. The index is calculated on a scale of 0
t0100, such that scores are truncated once intakes exceed minimum or maximum
recommendations. For example, the maximum score for whole fruit is assigned for intakes
either at or above 0.4 cup equivalents per 1000 kcal [27], thus eliminating variation at the
tails of the intake distributions. In order to enable more direct comparisons with WPF
measures described below (which are non-truncated), we further calculated non-truncated
HEI-2005 scores (HEI_NT) to allow total and component scores to vary directly with intake
amounts regardless of exceeding maximum or minimum thresholds that apply for standard
HEI-2005 scoring.

2.4. Whole Plant Food Intake Measures

WPF candidate measures were constructed using a food-based approach to represent overall
dietary intake of whole plant foods, which included whole fruit, vegetables, whole grains,
legumes, nuts and seeds (plant-based foods excluding juice and refined grains). Food
category information was obtained by merging NHANES dietary data with the MyPyramid
Equivalents Databases and the CNPP Fruit and Fruit Juice Equivalents Database, as
described above [28] (for applications in other nutrition analysis software, any standard
measure of serving size would suffice). Six measures were calculated, each representing the
number of cup/oz equivalents of WPF intake, but varying in terms of representing either
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total or proportional intake. Measures also varied by whether WPF intake included or
excluded potatoes, given some evidence of adverse or differing effects on health indicators
and outcomes [29,30]. Both total and proportional measures of WPF intake were calculated
in order to enable comparison of these approaches. Two total intake measures represented
the total number of cup/oz equivalents of WPF intake, either with (WPFP_TOT) or without
(WPFNP_TQOT) potatoes. For the proportional diet approach, we conceptualized the “whole
diet” as being represented by either the quantity of energy or mass of food and beverage
consumed. WPF intake density measures were calculated as total WPF intake as described
above, standardized per 1000 kcal or per kg (as indicated by a _kc and _kg suffix,
respectively) in order to facilitate comparisons across individuals with differing food and
nutrient requirements, and to compare the relevance of dietary energetic value versus
physical mass. Thus, these measures increase in value with increasing proportion (per 1000
kcal or per kg) of WPF in the diet, and decrease with increasing proportion of the diet
attributed to foods other than WPF including animal-derived foods, added sugars and fats.
The resulting four proportional measures differ with respect to whether they include white
potatoes in the numerator, and whether the whole diet is conceptualized in terms of energy
(kcal) or mass (kg). The names and definitions of the measures are presented in Table 1.

2.4. Biomarkers

Data on indicators of diet and health were obtained from collection of blood samples in the
MEC exam. The Laboratory Procedures Manual used in the 1999-2000 and 2001-2002
NHANES gives detailed information regarding materials and methods for measuring
biomarkers [25]. Total plasma carotenoids (ug/dL, available for NHANES 2001-2002 only),
calculated as the sum of a-carotene, trans-b-carotene, cis-b-carotene, b-cryptoxanthin, and
combined lutein/zeaxanthin, was examined as a biomarker for intake of plant foods [31].
Biomarkers for diabetes [fasting blood glucose (mg/dL), fasting insulin (uU/mL),
glycohemoglobin (HbAlc, %), c-peptide (nmol/L)], inflammation (c-reactive protein, mg/
dL) and cardiovascular disease [serum total cholesterol (TC, mg/dL), high density
lipoprotein cholesterol (HDL-C, mg/dL), low density lipoprotein cholesterol (LDL-C, mg/
dL), and triglycerides (TG, mg/dL)] were also evaluated. Per instructions in the NHANES
laboratory documentation [25], at least 9 hours of fasting were required for obtaining serum
TG, plasma glucose, c-peptide and insulin.

2.5. Statistical analyses

The associations between WPF and HEI-2005 measures, and between diet quality measures
and nutrition and health biomarkers, were examined using regression analysis with SAS
SURVEYREG procedure (SAS version 9.2, SAS Institute Inc., NC). In order to account for
non-response and the unequal probability of selection due to oversampling of certain
population subgroups, 4-year weights for 1999-2002 provided by National Center for
Health Statistics (NCHS) were applied for all regression analyses. All regression models
examining the relationships between diet and health biomarkers were adjusted either for
total energy intake in order to provide estimates of the independent contribution of diet
composition to the outcomes, and in order to account for potential confounding resulting
from relationships of total energy intake with both intake of specific dietary components and
with outcomes of interest. Extended models additionally adjusted for age, sex, race/
ethnicity, physical activity (number of times per week of vigorous physical activity),
smoking (currently smoking or not), and current supplement use. Relationships between
WPF and HEI-2005 measures were examined graphically by plotting lowess smoothed
curves, constructed in R (free software offered at http://www.r-project. org).
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3.1 Sample characteristics

Mean total intake of WPF including potatoes was 3.6 cup/oz equivalents (2.7 excluding
potatoes) (Table 2). The sample consumed a mean 1.7 cup/oz equivalents of WPF including
potatoes per 1000 kcal and per kg of food, and approximately half a cup/oz equivalent less
potatoes were excluded.

3.2 Relationships between WPF and HEI-2005 measures

All WPF measures were significantly related to both HEI-2005 measures (p < 0.001), with
the coefficients of determination ranging from 0.15- 0.50. The largest coefficient of
determination was found between WPFP_KC and HEI2005_NT (R?=0.50) (Table 3). These
findings are reflected in lowess plots, which further indicate positive relationships between
the measures, with a strong linear relationship at the higher ranges of nutritional exposure
and a weak association at the lower ranges (Figure 1A-1D). A larger proportion of variance
was explained for the relationships between WPF measures and non-truncated as compared
with the standard HEI-2005 measure, and for energy-adjusted WPF measures as compared
with total intake or food mass-adjusted WPF measures. The magnitudes of the differences in
coefficients of determination according to inclusion or exclusion of potatoes were small (<
0.03).

3.3. Relationships between diet quality measures and serum carotenoids

All diet quality measures in the base models were positively related to serum carotenoid
concentration (p < 0.001) (Table 4). The total and energy-adjusted WPF measures including
potatoes explained the largest proportion of variance in serum carotenoids as compared with
all other indices. Truncated HEI-2005 and mass-adjusted WPF measures explained the
smallest proportion of the variance in serum carotenoids as compared with other intake
measures. Results were similar for the fully adjusted models (Table 5).

3.4. Biomarkers for cardiovascular disease

We found no significant relationships between diet quality measures and LDL-C in the base
models (Table 4). However, in the extended models there were inverse relationships
between LDL-C and all diet quality measures except WPFP_TOT and WPFNP_TOT, and
between TG and WPFP_KC (Table 5).

WPFP_TOT and energy-adjusted WPF measures were positively related to TC in base
models, though R2 values were <0.01. However, in extended models, only HEI-2005
measures were significantly inversely related to TC (p<0. 05). All intake measures were
positively related to HDL-C in the base models (Table 4). The proportion of shared variance
in health biomarkers was the similar across intake measures. Results were similar in
extended models, except for a non-significant relationship between the food mass-adjusted
WPF measures and HDL-C (Table 5).

3.5 Biomarkers for diabetes and inflammation

In base models, there were positive correlations of Alc with non-truncated HEI-2005 and
WPF measures expressed as total intake and as a proportion of energy consumed (both with
and without potatoes) (Table 4). In extended models, only standard HEI-2005 was
significantly inversely associated with Alc, though the beta coefficient estimate was small.
Plasma glucose was positively related to WPFP_TOT and WPFP_kc in base models, though
the coefficients of determination were less than 1%. No diet quality measures were found to
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have significant statistical correlation with blood glucose level in extended models (Table
5).

There were negative relationships of insulin levels with all diet quality indices except non-
truncated HEI-2005 in both the base and extended models (Tables 4 and 5). R? values in
extended models did not differ by diet quality measure. Insulin was significantly correlated
with all diet measures except non-truncated HEI-2005 in extended models (Table 5).
Additionally, c-peptide was inversely associated with all diet quality indices in base models,
with the exception of non-truncated HEI-2005 (Table 4); c-peptide was inversely related to
all diet measures in extended models, except non-truncated HEI-2005 (Table 5). CRP was
inversely associated with all diet quality indices in both the base and extended models,
except for a small positive association with HEI-2005 measures in the base model (Tables 4
and 5).

4. Discussion

The study calculated six alternative summary measures of unprocessed whole plant food
(WPF) intake, and compared relationships with biomarkers of nutrient intake and health
against both the standard Healthy Eating Index-2005 (HEI-2005) and a non-truncated
HEI-2005 measure. Energy-adjusted WPF intake in this population (1.7 cup/oz equivalents)
was approximately half the combined amount of whole fruit, vegetables and whole grains
recommended in the 2005 Dietary Guidelines for Americans (3.0 cup/oz equivalents), or
approximately a third of the recommended combined amount of total fruit, vegetables and
total grains [32,32,32] (these guidelines were not in effect at the time of data collection).
Measures of WPF intake were positively related both to the standard (HEI2005_ST) and
non-truncated (HEI2005_NT) HEI-2005 measures, and explained up to a quarter of the
variance in HEI2005_ST and half of the variance in HEI2005_NT. Results further indicated
that associations of WPF with HEI-2005 measures were more linear in the upper HEI-2005
ranges, suggesting that WPF intake is more relevant for differentiating diet quality among
individuals already meeting guidelines for other components of the HEI-2005.

The association between WPF measures and health biomarkers were generally statistically
significant, though the proportion of variance explained was small. All diet quality measures
were significantly and positively related to serum carotenoid concentration, an indicator of
fruit and vegetable intake [31]. Energy-adjusted WPF measures explained more of the
variance in serum carotenoids than HEI2005_ST, while results were similar for
HEI2005_ST as with mass-adjusted WPF measures. Total and energy-adjusted WPF
measures including potatoes were significantly correlated with more health biomarkers as
compared with other diet quality measures in the base models adjusted only for total energy
intake. In the extended models additionally adjusted for demographic covariates,
HEI2005_ST was related to the greatest number of diet and health biomarkers, followed by
non-truncated HEI2005_NT and energy-adjusted WPF measures. Although differences
between the base and extended models were generally modest, we found significant
relationships between most diet quality measures and LDL-C in the fully extended model,
whereas none were significant in the base models, likely due to the improvement in
precision achieved by controlling for covariates. Additionally, TC was significantly related
only to select WPF measures in the base models, but only to HEI-2005 measures in the
extended models. These findings may be attributed to the increased relative importance to
TC of dietary components (e.g., fat) explicitly included in the HEI-2005 but not in WPF
measures. Significant associations of diet quality measures with biomarkers for diet and
health were in the expected direction in extended models.
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As expected given the similarities in the calculation of these variables, our analysis showed
that energy-adjusted WPF measures shared the greatest variation with HEI-2005 measures
as compared with other measures of WPF intake. We found few differences across dietary
quality measures in relationships with diet and health biomarkers. The WPF total intake and
energy-adjusted measures also explained more of the variance in serum carotenoids as
compared with HEI2005_ST and mass-adjusted WPF measures. Although some research
findings have questioned the role of potatoes in chronic disease risk [29,30], our findings did
not indicate substantial differences according to inclusion or exclusion of potatoes in WPF
measures.

Two of the chief purposes of diet quality indices are to reflect dietary intake and to predict
nutrition-related health outcomes. Previous studies of relationships of HEI-2005 with health
outcomes have found modest associations with colorectal cancer risk [7] lipid profile [6] and
inflammation [33] but no association with incident diabetes [34]. Such research has revealed
important weaknesses of the HEI-2005 that may obscure associations, including the large
number of dietary factors contributing to the overall score that may have differing effects [3]
and the truncation of component scores outside pre-specified ranges of intakes [1]. For
example, both refined and whole grains contribute to a higher HEI-2005, despite evidence of
different biologic and health effects [35-37] of these foods. In addition, WPF intake in
excess of dietary recommendations may offer greater disease protection than merely meeting
minimum guidelines; however, these differences would not be captured in the standard
HEI-2005 or other diet quality measures that similarly truncate scores related to intake of
these foods. Further, due to the multifactorial calculation of the HEI-2005, while very high
and very low HEI-2005 scores are considered indicative of very high and low diet quality,
respectively, scores within the middle range are more difficult to interpret since they can
reflect dissimilar patterns of dietary intake [33]. These disadvantages may be less applicable
for WPF measures, which include foods with shared nutritional attributes that are expected
to have similar relationships with health outcomes, and are allowed to vary linearly with
intake amount. Additionally, the limited number of foods contributing to increased WPF
values facilitates the interpretation of associations with health outcomes, which is further
enhanced by the use of a food-based rather than nutrient-based approach. Moreover, the use
of WPF measures would not preclude the assessment and analysis of other dimensions of
dietary quality (e.g., an overall intake measure of beneficial animal-derived foods or of
nutrient-poor dietary components). The WPF measures, then, may represent the middle
ground in nutritional exposure classification within the spectrum of individual nutrients or
foods on one end and overall dietary patterns on the other.

Interpretation of these findings must consider the study’s limitations. These results are based
on a single 24-hour dietary recall, which may not reflect long-term dietary patterns and are
susceptible to subject’s memory and tendencies for misreporting intake. In addition,
NHANES is a cross-sectional study, which precludes determination of causality from these
findings. These limitations may attenuate observed relations.

In accordance with our stated objective, we developed alternate measures of unprocessed,
whole plant food intake and examined their validity with respect to the HEI-2005 and
biomarkers for nutrition and health. WPF summary measures calculated as the sum of cup or
ounce equivalents of whole fruit, vegetables, whole grains, legumes, nuts and seeds per 1000
kcal of food consumed explained more of the variance in biomarkers for whole plant food
intake than the standard truncated HEI-2005, and were significantly related to a similar
number of health biomarkers, though the proportion of explained variance observed was
small. WPF measures may be useful in future longitudinal research of relationships of plant
food intake with health outcomes by providing a measure of one aspect of dietary quality.
The simplicity of the calculation of these measures is an advantage that enhances the
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measures’ utility for research and analysis, and for the interpretability of findings among the
general public.
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Abbreviations

HEI-2005 Healthy Eating Index-2005

NHANES National Health and Nutrition Examination Survey
HEI2005_ST Standard, truncated HEI-2005

HEI2005 NT Non-truncated HEI-2005

WPF Whole plant food

WPFP_TOT Total whole plant food intake, including potatoes
WPFPNP_TOT Total whole plant food intake, excluding potatoes

WPFP_KC Energy-adjusted whole plant food intake, including potatoes
WPFNP_KC Energy-adjusted whole plant food intake, excluding potatoes
WPFP_KG Food mass-adjusted whole plant food intake, including potatoes
WPFNP_KG Food mass-adjusted whole plant food intake, excluding potatoes
HDL-C High density lipoprotein cholesterol

LDL-C Low density lipoprotein cholesterol

TC Total cholesterol

TG Triglycerides

AlC Glycohemoglobin

CRP C-reactive protein
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Figure 1.

Scatter plots and lowess smoothed curves for relations between select WPF and HEI
measures using 24-hour dietary recall data from participants age>6y from the 1999-2002
National Health and Nutrition Examination Survey (NHANES). WPFP_KC- cup/oz
equivalents of whole plant foods including potatoes per 1000 kcal, WPFNP_KC-cup/oz
equivalents of whole plant foods excluding potatoes per 1000 kcal, WPFP_KG- cup/oz
equivalents of whole plant foods including potatoes per kg, WPFNP_KG- cup/oz
equivalents of whole plant foods excluding potatoes per kg, HEI2005_ST- standard
truncated Healthy Eating Index-2005, HEI2005_NT- non-truncated Health Eating
Index-2005.
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Table 1

Name Calculation
Healthy Eating Index-2005 HEI2005_ST  Standard calculation for HEI-2005 total score
HEI2005_NT  Non-truncated version of HEI-2005
Whole Plant Foods (WPF)
Total intake ~WPFP_TOT  Sum of cup or ounce equivalents of whole fruit, vegetables, whole grains, legumes, nuts and
seeds per 1000 kcal consumed (total intake)
WPFP_TOT  Same as WPF, excluding white potatoes (total intake)
Proportional intake ~ WPFP_kc Sum of cup or ounce equivalents of whole fruit, vegetables, whole grains, legumes, nuts and
seeds per 1000 kcal consumed (energy-adjusted)
WPFNP_kc Same as wpf/kcal, excluding white potatoes in the numerator (energy-adjusted)
WPFP_kg Sum of cup or ounce equivalents of whole fruit, vegetables, whole grains, legumes, nuts and
seeds per kg consumed (food mass-adjusted)
WPFNP_kg Same as wpf_kg, excluding white potatoes in the numerator (food mass-adjusted)
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Table 2

Characteristics of subjects

No (%) or Means+ SD

Sociodemographic

Sex
Male 4380 (51)
Female 4270 (49)
Race/ethnicity
Non-Hispanic White 3665 (42)
Non-Hispanic Black 2188 (25)
Mexican American 2162 (25)
Other Race (including multi-racial) 247 (3)
Other Hispanic 388 (5)
Age? 39.0 (6/85)
Diet quality measures
HEI2005_ST 58.8+0.19
HEI2005_NT 61.5+0.43
WPFP_TOT 3.6+ 0.05
WPFNP_TOT 2.7+0.05
WPFP_KC 1.7+ 0.02
WPFNP_KC 1.3+ 0.02
WPFP_KG 1.7+ 0.03
WPFNP_KG 1.3£0.03
Biomarkers
Carotenoids (ug/dL) 46.6+ 0.56
HDL cholesterol (HDL-C, mg/dL) 50.8+ 0.25
Total cholesterol (TC, mg/dL) 194.5+ 0.78
Fasting sample (n = 3501)
LDL colesterol (LDL-C, mg/dL) 115.4+0.81
Glycohemoglobin (A1C, %) 5.5+ 0.01
Fasting glucose (mg/dL) 100.9+ 0.64
Fasting insulin (uU/mL) 12.1+0.22
C-peptide (nmol/L) 0.8+ 0.01
C-reactive protein (CRP, mg/dL) 0.4+ 0.01

HEI2005_ST-Standard Healthy Eating Index-2005, HEI12005_NT- Non-truncated Healthy Eating Index-2005, WPFP_TOT - total cup/oz
equivalents of whole plant foods (WPF) including potatoes, WPFNP_TOT- total cup/oz equivalents of WPF excluding potatoes, WPFP_KC- cup/
oz equivalents of WPF including potatoes per 1000 kcal, WPFNP_KC- cup/oz equivalents of WPF excluding potatoes per 1000 kcal, WPFP_kg -
cup/oz equivalents of WPF including potatoes per kg, WPFNP_KG- cup/oz equivalents of WPF excluding potatoes per kg.

aAge presented as mean (min/max)
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Table 3

Coefficients of determination (R2) for relations between WPF and HEI variables®?

HEI variable

WPF variable standard

non-truncated

WPFP_TOT 0.18
WPFNP_TOT 021
WPFP_KC 0.24
WPFNP_KC 0.25
WPFP_KG 0.15
WPFNP_KG 017

0.24
0.27
0.50
0.48
0.29
0.30

HEI2005_ST- standard Healthy Eating Index-2005, HEI2005_NT- non-truncated Healthy Eating Index-2005, WPFP_TOT - total cup/oz
equivalents of whole plant foods(WPF) including potatoes, WPFNP_TOT- total cup/oz equivalents of WPF excluding potatoes, WPFP_KC- cup/oz
equivalents of WPF including potatoes per 1000 kcal, WPFNP_KC- cup/oz equivalents of WPF excluding potatoes per 1000 kcal, WPFP_kg - cup/
oz equivalents of WPF including potatoes per kg, WPFNP_KG- cup/oz equivalents of WPF excluding potatoes per kg.

a . . .
Unadjusted linear regression models

bAII relations p < 0.001
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