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Abstract

Objective: Intake of white potatoes in and out of school was estimated to provide
context for a recent proposal by the US Department of Agriculture to limit
provision of white potatoes in US school meals.

Design: Mean daily servings of white potatoes and other vegetables consumed in
and out of school for school-aged children were estimated from two days of
24h dietary recall data from the National Health and Nutrition Examination
Surveys (NHANES). Total energy intake and percentage energy contribution from
discretionary oils and solid fats were also estimated for all white potato dishes
consumed.

Setting: The NHANES is nationally representative of the US civilian non-
institutionalized population.

Subjects: Children and adolescents aged 6-19 years (n 8466) from three
combined NHANES cycles (2003-2004, 2005-2006 and 2007-2008).

Results: White potatoes represented 32 % of all vegetable servings consumed by
US children and adolescents. Preparations high in fats and oils, including French
fries, were most popular both in and out of school. Mean consumption of white
potatoes obtained from school cafeterias was approximately 0-05 servings/d
among all children and adolescents, and about 0-15 servings/d among children
and adolescents acquiring at least one item from the school cafeteria, implying
current weekly intake levels well below the limit of 2 servings/week proposed by
the US Department of Agriculture.

Conclusions: Although white potatoes represent a substantial proportion of

vegetable consumption among school-aged children, it is unclear that proposed Keywords
limits would influence white potato intake from school cafeterias. Policy makers School food environment
should consider targeting preparation methods to improve the healthfulness of Vegetables
white potato dishes. NHANES

In the USA, many children and adolescents receive
subsidized meals at school through the National School
Lunch Program (NSLP) and the School Breakfast Program
(SBP). Those from low-income households, defined as
having an annual income that does not exceed 130 % of the
Federal Poverty Level, do not need to pay for meals if they
attend a school that participates in these programmes.
Children and adolescents from higher-income households
may need to pay a reduced price or the full price for the
subsidized meals. Approximately thirty-two million children
had an NSLP school lunch and twelve million children had
an SBP school breakfast in the 2010-2011 school year.
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Meals provided by the NSLP and the SBP must be in
compliance with federal nutrition guidelines set by the US
Department of Agriculture (USDA), which have historically
been controversial. Most recently, in October 2011 the Senate
struck down a proposed USDA rule intended to align current
school nutrition standards with the Dietary Guidelines for
Americans®®. Among other changes, that proposal would
have implemented Institute of Medicine recommendations to
limit white potatoes and other starchy vegetables in the NSLP
to one cup (two servings) per week, and eliminate them
entirely from the SBP, in order to ‘encourage students to try
new vegetables in place of the familiar starchy ones**>.
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Older studies have confirmed that white potatoes
comprise a substantial proportion of total vegetable intake
in children and adolescents®'?. Furthermore, specific
white potato preparations like French fries, potato chips
and other preparations high in fats and oils represent
a large proportion of starchy vegetable consumption,
potentially contributing disproportionately to total energy
intake“'". Advocates therefore contend that school meals
should offer reduced proportions of white potatoes and
starchy vegetables relative to other vegetables. Opponents,
on the other hand, argue that white potatoes themselves
are nutrient-dense, particularly in healthful preparations,
and that white potato consumption does not displace
consumption of other vegetables™®!#!3

To understand the potential impact of proposed policies
to limit consumption of white potatoes in school, it is
important to obtain accurate descriptive information on
current in-school intake levels among children and
adolescents. However, to date no study has specifically
assessed consumption of white potatoes acquired in and
out of schools. Therefore the primary objective of the
present study was to estimate the contribution of white
potato intake to total vegetable intake from foods acquired
in and out of school among children and adolescents.
A secondary objective was to determine whether pre-
parations lower in solid fats and discretionary oils were
more prevalent in schools than in other settings.

To address these questions, child and adolescent
intakes of white potatoes and other vegetables obtained
from school cafeterias and other sources was assessed
using the combined 2003-2008 National Health and
Nutrition Examination Surveys (NHANES)'?. In addition,
energy contribution from discretionary oils and fats in
different white potato dishes was estimated to assess
differences in the healthfulness of preparations served
across in- and out-of-school settings.

Experimental methods

US data on selected health and nutritional outcomes are
collected via the NHANES by the National Center for
Health Statistics (NCHS) at the Centers for Disease
Control and Prevention. The NHANES collects nationally
representative data for the civilian non-institutionalized
US population using a multistage, clustered, probability
sampling design'®.

NHANES was conducted according to the guidelines
laid down in the Declaration of Helsinki and all proce-
dures involving human subjects were approved by the
NCHS Research Ethics Review Board. Written informed
consent was obtained from all NHANES respondents.
All analyses reported herein were conducted using
secondary, de-identified, public-use data and the present
study was deemed exempt from further review by an
institutional review board under US federal regulation
45 CFR §46.101(b).
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Pooled data from three 2-year NHANES cycles,
2003-2004, 2005-2006 and 2007-2008, were used in the
current analysis. NHANES participants in these study
cycles completed two 24h dietary recall interviews on
non-consecutive days: the first by in-person interview and
the second by telephone three to ten days after the
first. Respondents aged 12 years and older completed
the interviews on their own, while proxy-assisted inter-
views were conducted for children aged 6-11 years.
Trained bilingual interviewers conducted interviews in
English and Spanish using the USDA’s computer-assisted
dietary interview instrument, the Automated Multiple
Pass Method"™. A set of measuring guides was used to
assist participants in reporting portion sizes'® . Recall
data were entered into Survey Net, the USDA’s computer-
assisted food coding and data management system"'”.

For each individual food item consumed, respondents
additionally reported the location from which the food
was acquired. The current analysis examined intake
of foods acquired in school cafeterias in comparison to
foods acquired from all other locations, where other
possible locations include: stores; restaurants; vending
machines; cafeterias outside schools; soup kitchens,
shelters and food pantries; and other sources.

The analytic sample included 16051 recalls collected
from 8466 children and adolescents aged 6-19 years.
The MyPyramid Equivalents Database (MPED) 2:0 was
used to identify all NHANES foods contributing to vege-
table intake, including intake from white potatoes''”. We
used the first three digits of the NHANES food code to
define the following white potato dish categories for
analysis: French fries, other fried potatoes, potato chips,
mashed potatoes, baked/boiled potatoes, other potato
preparations, mixed dishes with white potatoes, and
other vegetables. Vegetable servings and grams of dis-
cretionary fats and oils for the white potato dishes were
calculated using the MPED 2:0. Intake was averaged
across the two recalls to obtain a single mean intake level
for each respondent and then aggregated to produce
mean intake estimates for the study population. All
statistical analyses were conducted with the statistical
software package Stata SE 11-2 using survey commands to
account for the complex sampling design.

Results and discussion

Children and adolescents consumed 1-12 vegetable cup-
equivalents (2-24 vegetable servings) per day on average.
Daily energy intake from white potato dishes was 481k]J,
about 5% of total daily energy (Table 1).

Figure 1 presents the breakdown of vegetable servings
from white potatoes and other vegetable sources. White
potatoes comprised 32% of all vegetables consumed
(0-71 servings). This finding is comparable with studies
using older data®®'?. French fries were the most popular
white potato preparation (0-19 servings), followed by
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Table 1 Daily white potato consumption among US children and adolescents aged 6—19 years (n 8466), National Health and Nutrition

Examination Surveys, 2003—2008

White potato servings

Energy consumption

From school From outside Energy from potato
cafeteria school cafeteriat dishes, all sources % of energy % of energy
from from
Mean % Mean % kdJ % discretionary oils solid fats
French fries*** 0-02 44 0-17 25 192 40 1 38
Other fried potatoes <0-01 2 0-04 5 29 6 16 20
Potato chipst,*** 0-01 12 0-19 27 121 25 48 5
Mashed potatoes§,*** 0-02 32 0-12 17 59 12 0 27
Baked/boiled potatoes <0-01 5 0-05 8 17 3 3 4
Other potato preparationsll <0-01 3 0-04 6 17 3 16 12
Mixed dishes with white potatoesy  <0-01 1 0-08 12 50 10 3 19
Total 0-05 100 0-69 100 481 100 14 23

Column totals may differ from the sum over categories due to rounding.

Statistically significant difference in the proportion of white potato servings from school cafeterias v. other sources: ***P < 0-001.
tIncludes white potatoes acquired from stores, restaurants, cafeterias outside schools, vending machines, soup kitchens/shelters/food pantries, and all other

locations excluding school cafeterias.
tIncludes potato stick snacks.
§Includes stuffed potatoes and potato puffs.

llIncludes creamed, scalloped, au gratin potatoes; potato salad; potato soup; and other dishes with potatoes.
YlIncludes mixed dishes in which white potatoes are not the primary ingredient, e.g. beef stew, pot pies, etc.

Other fried
French fries, potatoes, 2 %

9%

Potato chips,
9%

Mashed
potatoes, 6 %

Baked/boiled
potatoes, 3 %
Other vegetables,
68 %

Other potato
preparations, 4 %

Fig. 1 Breakdown of daily vegetable servings from white potatoes
and other vegetable sources among US children and adole-
scents aged 6-19 years (n 8466), National Health and Nutrition
Examination Surveys, 2003—2008

potato chips (0-19 servings), mashed potatoes (0-13
servings) and baked/boiled potatoes (0-06 servings).

For the full sample, only about 8 % of all white potatoes
consumed (0-05 servings) were acquired from school
cafeterias. However, when restricting the sample to the
36% of children and adolescents who reported consum-
ing at least one item acquired from the school cafeteria,
21% of white potatoes consumed (0-15 servings) were
from school cafeterias. Extrapolating over five weekdays,
this implies an average weekly consumption of 0-75
white potato servings, or about 0-38 cups — well below
the one-cup starchy vegetable limit previously proposed
by the USDA.
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Some differences in white potato preparations by source
were observed: French fries (13% v. 8%, P<<0-001) and
mashed potatoes (10% . 6%, P<<0-001) accounted for
a larger fraction of intake from school cafeterias than
from other sources, while potato chips accounted for a
smaller fraction of intake from school cafeterias (4% v. 9 %,
P<0-00D).

Oil and fat content varied widely across preparations.
For French fries and potato chips, the two most popular
potato preparations, 39% and 53% of energy, respect-
ively, came from discretionary oils and fats. In contrast,
discretionary oils and fats comprised just 7% of total
energy in baked/boiled potatoes, which were among the
least popular preparations.

The present analysis has several important limitations.
First, because it relies on MPED 2-0 to calculate vegetable
and discretionary fat and oil contents both for foods
acquired from the school cafeteria and foods acquired
elsewhere, it does not account for possible differences in
recipes and preparation methods across these alternative
venues. In practice, school foods often differ substantially
from other foods because they are specially prepared to
conform to school meal guidelines®. Similarly, because
MPED 2-0 estimates were used for all three NHANES
survey waves, the analysis does not account for any
changes in standard preparation methods that may
have occurred over the course of the 2003-2008 obser-
vation period.

Conclusions

White potatoes represent a large proportion of vege-
tables consumed by children and adolescents both in and
out of schools. Nevertheless, total estimated weekly
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consumption of white potatoes acquired from school
cafeterias appears to be well below the recently proposed
USDA limit. Furthermore, our estimate of consumption of
potatoes acquired in school cafeterias is likely to be an
overestimate of potatoes acquired as part of the NSLP
and SBP, since students could acquire potatoes from
other sources in the cafeteria including a la carte lines or
school fund-raising events. It is therefore unclear that
the proposed rule would have reduced white potato
consumption in schools.

Our results confirm that the most frequently consumed
white potato dishes are higher in discretionary oils and
solid fats than other preparations. However, some less
popular preparations like baked potatoes have minimal
discretionary oils and fats, and also may contribute to
recommended intake of nutrients including vitamin C,
vitamin E, Fe, K and fibre for children and adolescents™?.
Policies seeking to influence dietary quality should take
into account preparation methods"™® . Interventions spe-
cifically addressing preparation methods may increase the
healthfulness of white potato dishes in school meals.
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