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Abstract
Sweetened beverage and fast food intake have been identified as important targets for obesity
prevention. However, there are few brief dietary assessment tools available to evaluate these
behaviors among adolescents. The objective of this research was to examine reliability and validity
of a 22-item dietary screener assessing adolescent consumption of specific caloric and non-caloric
beverages (9 items) and fast food (13 items). The screener was administered to adolescents (ages
11–18 years), recruited from the Minneapolis/St. Paul metro region. One sample of adolescents
completed test-retest reliability of the screener (n=33, primarily Caucasian). Another adolescent
sample completed the screener along with 3 24-hour dietary recalls to assess criterion validity (n=59
Caucasian). Test-retest assessments were completed approximately 7–14 days apart, and agreement
between the two administrations of the screener was substantial, with most items yielding Spearman
correlations and Kappa statistics that were >0.60. When compared to the “gold standard” dietary
recall data, findings indicate that the validity of the screener items assessing adolescents’ intake of
regular soda, sports drinks, milk and water was fair. However, the differential assessment periods
captured by the two methods (i.e., one month for the screener vs. 3 days for the recalls) posed
challenges in analysis and made it impossible to assess the validity of some screener items. Overall
while these screener items largely represent reliable measures with fair validity, our findings highlight
the challenges inherent in the validation of brief dietary assessment tools.
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INTRODUCTION
Traditional dietary assessment methods have largely focused on quantifying aggregate nutrient
intakes (1), rather than food groups. Though diet-disease relationships are often quantified via
nutrient-specific analyses, there is growing recognition that public health messaging around
foods and eating patterns may be important in health promotion (2,3).

In assessing dietary intake, “gold standard” methods (e.g., 24-hour recalls) are often cost
prohibitive, requiring trained staff, sophisticated nutrient databases and standardized data
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collection protocols. Depending on number of recall days needed to accurately assess nutrients
of interest (1), recalls may substantially increase participant burden. Food frequency
questionnaires have been developed for use among adolescent populations, though are intended
to provide a comprehensive assessment of intake and have not been validated to assess
individual food groups (4,5). Specific foods (e.g., sweetened beverages, fast foods) have been
implicated in the obesity epidemic, and though not all scholars agree upon the extent of their
role in obesity (6), these foods are currently targeted by on-going obesity prevention
interventions; thus, dietary assessment tools are needed to assess intake of these foods (7,8).

The development of brief, validated assessment tools that allow for the characterization of
food-related risk or protective factors in various populations is warranted. While previous
epidemiologic work has utilized single-item questions to assess sweetened beverage and fast
food intake, in many cases the criterion validity of such questions has not been examined.
Additionally, the food industry has recently undergone dramatic diversification, now offering
newer non-soda beverages (e.g., sports drinks) and non-traditional fast food restaurants (e.g.,
quick-service sandwich shops and ethnic restaurants) that are important to quantify.

The objective of this research was to develop a brief assessment tool (i.e., a dietary screener)
specifically targeting beverage and fast food intake within the last month and assess the
reliability and validity of this tool in an adolescent population.

METHODS
These data were collected as part a larger study whose sample was recruited from the
Minneapolis/St. Paul, Minnesota region (Lytle, 2008, unpublished manuscript). The University
of Minnesota Institutional Review Board approved this study.

Screener development/piloting
Investigators reviewed survey items from existing research. To meet the needs of the study
and better characterize adolescent sweetened beverage and fast food intake, previously
developed survey items were adapted, re-worded and expanded (9). Items included on the
screener were selected based on: (a) research suggesting frequent consumption by this age
group and contributions to energy balance (10), (b) expert panel discussion and
recommendation, and (c) literature (both scientific and lay literature) suggesting emerging
trends in the consumption of specific items by this age group (i.e., sports drinks, coffee drinks)
(11,12). Specific beverages were included in the screener instrument to understand what types
of beverages were commonly consumed and the consumption frequency of these specific
beverages. The number of times that respondents purchased any food at fast food restaurants
in the past month and the types of fast food restaurants frequented was also assessed.

In pilot testing, study staff conducted interviews with adolescents, discussing the revised items
as participants completed the screener to provide insight into item comprehension. Interviews
(n=10) were conducted until saturation was achieved. Findings were used to further alter the
structure and wording of screener items. Figure 1 details the adapted screener.

Reliability testing
A adolescent convenience sample was recruited from community recreation facilities. Thirty-
three adolescents (15 males), aged 11–18, completed the self-administered screener at two time
points. Most participants (85%) completed the screener 7–14 days apart, with outliers ranging
from 2–21 days. Given that the time frame of the screener included the past month, investigators
did not expect to observe real change in dietary intake during this period. Rather, discrepancies
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in test-retest reports would likely be due to the lack of reliability of the survey items and/or
on-going intra-individual dietary variation.

Data were entered by the University of Minnesota Health Survey Research Center and reviewed
by study staff to ensure accuracy. Analysis of reliability data included: (a) Spearman correlation
coefficients (for items with ≥5 response categories) and (b) kappa coefficients (for items with
<5 response categories). All analyses were item-specific (i.e., examining screener items
individually, rather than in aggregate).

Criterion validity
Validity analyses were conducted among 59 Caucasian adolescents (26 males) 11–18 years
old, recruited as part of the larger cohort study through (a) an existing cohort of youth, (2)
Department of Motor Vehicle lists, and (3) a convenience sample (Lytle, 2008, unpublished
manuscript). Socioeconomic status (SES) was high with 59% of participants’ parents reporting
being a college graduate (5% with missing data). In addition to completing the dietary screener,
participants completed 3 telephone-administered 24-hour dietary recalls (2 weekdays and 1
weekend day). On average, participants completed all 3 recalls within a 15-day time period.
The screener and the first recall were collected, on average, within 10 days of each other.
Trained staff administered the recalls, using the Nutrition Data System Research (NDS-R) with
an interactive, multiple-pass interview (13–16) format with direct data entry linked to a nutrient
database (17). NDS-R data provided food/beverage group information, which served as the
criterion or “gold standard” for the beverage screener. To assess fast food frequency in the 3-
day recalls, an additional recall prompt was included: “Were any of the foods in this meal
purchased from a restaurant, fast food restaurant, or bagel/coffee shop? If so, what is the
restaurant/shop name?” Restaurant/shop names were categorized by type (e.g., “burger-and-
fries,” Mexican, fried chicken) to compare with screener categories. Data were reviewed by
interviewers as well as University of Minnesota Nutrition Coordinating Center Quality
Assurance staff to ensure that outliers and any possible data errors were identified and resolved.

Comparing the 24-hour recalls with the screener is challenging due to the response periods
captured by each instrument (i.e., recalls assessed intake over 3 days, whereas the screener
assessed past month intake). Ideally, a month or more of recalls would be used to validate a
screener assessing past month intake; however, this was not feasible. Since estimating actual
intake was not possible, beverage and fast food intake frequencies from both the recalls and
screener were transformed into tertiles, characterizing individuals as “high,” “moderate” and
“low” consumers (1). Due to a skewed distribution of sports drink consumption in the recalls,
participants were coded as “low” (n=48, no reported sports drinks), “moderate” (n=7, one drink
during the three recall days) and “high” (n=4, ≥2 drinks). The proportion of individuals
correctly classified and/or misclassified using the two methods was also assessed.

Because analyses comparing beverage serving sizes and fast food restaurant types were not
subject to the problems of differential time frames, tertiles were not computed. Since all
variables examined in the validity analyses had 3–4 response categories, kappa coefficients
were used. Statistical analyses were completed in SAS v.9.1 (Release 9.1. Cary, NC: SAS
Institute Inc.) and STATA v.9.0 (STATA Corporation, College Station, TX, 2005).

RESULTS AND DISCUSSION
These findings indicate that item reliability was generally high, with substantial test-retest
agreement. Most items yielded Spearman correlations and Kappa statistics >0.60. Agreement
was particularly strong for frequency and amounts of beverages consumed. Reliability was
also significant for overall fast food frequency and reported purchasing from several restaurant
types (e.g., traditional “burger-and-fries,” Mexican, fried chicken, bagel shops, ice cream and
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burger restaurants). Reliability results suggest that the screener questions were sufficiently
clear and behaviors were stable enough that responses to the screener were consistent over
time.

When compared to the “gold standard” dietary recall data, findings indicate that screener items
assessing adolescents’ frequency of intake of regular soda, sports drinks, and milk had
acceptable, though modest, criterion validity. Kappas assessing the quantity of regular soda
and water consumed were also statistically significant. Magnitude of agreement could
generally be considered fair (18) with regard to ranking individuals by tertile (Kappas ranging
from 0.19–0.38), but statistically significant (p<0.002). The magnitude of agreement between
these screener items and the 24-hour recalls is only moderately lower than that reported in other
dietary questionnaire validity studies (4,5,19).

Agreement between the screener and the recalls was not significant for other sweetened
beverages and overall fast food frequency. For many youth, it may be difficult to quantify the
sources of “other” sweetened beverages on the screener, as well as to tally a wide range of fast
food sources that are likely consumed with varying frequency. Youth may have difficulty
estimating behavior over the past month and/or may not identify “sweetened beverages” in the
same way as health professionals.

There was no significant differential missclassification in tertile classifications (i.e., a greater
proportion of misclassification due to over- versus under-reporting on the screener) for soda,
other sweetened beverages, milk or fast food, though there was differential misclassification
for sports drinks (p<0.001). The screener over-estimated sports drink intake compared to
recalls; while 63% of participants were classified consistently between the two methods, the
screener overestimated consumption relative to the recalls in 32% of participants and under-
estimated consumption in only 5%.

Future research should focus on adapting item phrasing to reduce ambiguity and/or test
alternative formatting of these questions to facilitate participants in quantifying complex
behaviors. In addition, 3 days of recalls may not adequately represent past month intake,
particularly for items that have high intra-individual variation (i.e., are consumed sporadically).
Future research may consider more efficient means of accurately estimating intra-individual
variance with regard to intake of food groups (as has been done with nutrients) in order to
determine how many days of recalls are needed to capture “usual intake” of specific foods
(1).

Overall, while the items included on our dietary screener largely represent reliable measures,
with some items meeting criteria for “fair” validity (18) (i.e., items related to beverage intake),
these findings highlight the challenges inherent in validating such brief dietary assessment
tools. The differential assessment periods captured by the two methods used here (i.e., one
month for the screener vs. 3 days for recalls) posed analytic challenges, making it impossible
to assess the validity of certain screener items. Due to the infrequent consumption of diet soda
and coffee drinks in the sample, insufficient responses were available in the recalls to generate
stable comparison estimates. Furthermore, though overall “fast food” (assessed as a collective
category) was consumed somewhat regularly, there was not a single fast food type that was
consumed with sufficient frequency to be accurately captured by only 3 recall days. Thus,
despite growing interest in food intake at varying types of quick-service restaurants, capturing
these specific adolescent food behaviors may require many days of dietary recalls, well over
the standard 2–4 days that is widely accepted as a practical means for validating diet
questionnaires (9,19–21).

This study has several limitations. Study participants spanned a relatively wide range of age,
and there are likely developmental differences across these ages that influence the accuracy
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and reliability of the dietary data. In addition, limited response options on the screener may
influence the accuracy of these self-reports; for example, though respondents were asked to
report usual soda intake in terms of ‘cans,’ many youth today now consume soda in 20-ounce
bottles. Finally, given that our sample represents a Caucasian, high SES population, literacy
and reading comprehension was likely high; reliability and validity estimates may be inflated.
Valid and reliable dietary assessment tools are needed for minority and low SES groups. In
addition, there is a widespread interest in developing common measures that could be used
across a variety of settings and populations and allow for direct comparison of study findings.
However, it is unclear whether it is possible to develop such common measurement tools, given
the various factors influencing diets across different populations.

CONCLUSIONS
The financial costs and response burden of highly accepted, “gold standard” dietary assessment
methods, such as 24-hour recalls, often prohibit their use in research and other settings. Given
that assessing the intake of specific food items may require weeks or months of recall data to
accurately capture usual intake and account for intra-individual variation in intake (1), there is
a striking need for brief assessment tools. The findings of this study suggest that the screener
presented here represents a reliable tool, with fair validity in assessing adolescents’ intake of
regular soda, sports drinks, milk and water. In the absence of superior tools that demonstrate
a greater degree of validity, this screener may be useful to researchers and practitioners who
are attempting to rank individuals on these behaviors.
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Figure 1.
Dietary screener items and response options used to assess beverage and fast food intake.
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