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ABSTRACT

Objective: To assess the reliability of the Kids’ Activity and Nutrition Questionnaire (KAN-Q) as part of
a tiered process for developing Supplemental Nutrition Assistance Program—Education tools.

Methods: The KAN-Q was administered at 2 time points to assess internal consistency using standardized
values of Cronbach « and test-retest reliability using the intraclass correlation coefficient for continuous
variables, Cohen’s kappa (k) statistic for categorical variables, and the weighted « statistic for ordinal data.
Results: Data were collected from 119 fourth graders. Cronbach « was adequate for behavior (.71) and
knowledge (.72) scales and nutrition behavior (.78) and nutrition knowledge (.75) subscales. Test-retest
reliability was generally acceptable, with intraclass correlation coefficients from 0.40 to 0.75 and k coeffi-
cients showing fair to substantial agreement (0.30 to 0.72).

Conclusions and Implications: The KAN-Q is a practical and reliable questionnaire for school-based
administration that aligns directly with Supplemental Nutrition Assistance Program—Education evaluation
priorities.
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INTRODUCTION

Effective program evaluation combines
2 unlikely partners: rigor and feasibility.
This pairing is particularly salient in
the evaluation of Supplemental Nutrition
Assistance Program—Education (SNAP-EQ),
which operates through the US Depart-
ment of Agriculture. As the education
component of the largest federal nutri-
tion assistance program, SNAP-Ed serves
SNAP participants and eligible people by
providing evidence-based, behaviorally-
focused obesity prevention interven-
tions that include direct education;
policy, systems and environmental sup-
ports; and social marketing.! Specif-

ically, interventions targeting youth
are a SNAP-Ed priority. Among the 6
million recipients of SNAP-Ed direct
education in 2012, more than two thirds
were school-aged youth.” Thus schools
have become a focal point for deliv-
ering SNAP-Ed.”*

Consequently, school-based assess-
ments of children's nutrition and phys-
ical activity behaviors are central to
understanding SNAP-Ed effectiveness.
However, it can be daunting for states
and implementing agencies to collect
these data. On the one hand, schools
can provide optimal settings for the
evaluation of obesity prevention pro-
grams: The audience is captive, class
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turnover is relatively low, and assessment
can be incorporated into curricula.””
Conversely, competing demands on
the educational system and the lack
of top-down support may be powerful
barriers to SNAP-Ed programming and
evaluation, especially in under-resourced
schools.”* A 2013 Institute of Medicine
workshop offered educator perspectives
on nutrition education that highlighted
election politics, inadequate funding,
lack of teacher training, and severely
limited instruction time as persistent
obstacles to obesity prevention in
schools.? In terms of evaluation, mea-
sures perceived as intrusive, costly, or
overly burdensome are more likely to
be challenged by school administra-
tors and teachers.” Alternatively, ques-
tionnaires that are minimally invasive
and easy to administer are more readily
accommodated.””’

This problem typifies a broader
dilemma in SNAP-Ed evaluation: Pro-
grams should be systematically assessed
with what Guthrie et al® referred to as a
“common core of measures that would
give us a basis for comparison,” and
yet to be successful, the evaluation
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must be appropriate and feasible at the
community or site level.” In other
words, the quintessential SNAP-Ed mea-
sure should be easily applied across
diverse contexts and still capture high-
quality, consistent data for aggregation
on state and national levels.

Over the past decade, impressive
strides have been made to guide SNAP-
Ed evaluation in this direction.”” In
2006, Townsend® published a 6-stage
process for developing accurate, practical
measures to assess community-based
nutrition education programs target-
ing low-income audiences. Table 1
outlines the tiered stages. More gener-
ally, therecent national SNAP-Ed Eval-
uation Framework and associated
Interpretive Guide® provide direction
for evaluating SNAP-Ed, including rec-
ommended tools to measure nutrition
and physical activity behaviors. These
measures are valuable in that they can
be applied across diverse contexts to
assess indicators linked to SNAP-Ed ob-
jectives. Moreover, select tools in the
Interpretive Guide were validated using
the Townsend process or a similar one.
However, well-validated youth measures
requiring >30 minutes and/or the
collection of biometric data'®'" can be
difficult to administer in classrooms,
whereas the Guide's shorter, validated
measures are limited in scope (eg, the
Beverage and Snack Questionnaire'?).
Therefore, SNAP-Ed would benefit from
an accurate, practical tool that measures
both MyPlate and physical activity be-
haviors for use with comprehensive,
school-based obesity prevention programs.

Following Townsend's® tiered pro-
cess for tool development, the current
authors present the reliability testing
phase (stage 4) for a Kids' Activity and
Nutrition Questionnaire (KAN-Q) that is
feasible to administer in classrooms and
aligns directly with the national SNAP-Ed
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Evaluation Framework indicators for
healthy eating and physical activity.

METHODS
Early Questionnaire
Development

Initial questionnaire development
spanned stages 1-3 of the Townsend
process® (Table 1). A team of experts
in nutrition, SNAP-Ed, and evaluation
selected content domains (stage 1) by
examining nutrition education instru-
ments for school-aged children in the
peer-reviewed literature alongside SNAP-
Ed objectives. Specific behaviors and
knowledge associated with the Dietary
Guidelines for Americans'’ were chosen
as fundamental indicators: consump-
tion of fruits, vegetables, low-fat dairy,
and whole grains; water and sugar-
sweetened beverage intake; time spent
doing physical activity and being
sedentary; MyPlate knowledge; and
knowledge of the Physical Activity
Guidelines for Americans. Questionnaire
items were generated (stage 2) from
the validated Day in the Life Question-
naire'* and School Physical Activity and
Nutrition questionnaire.' The resultant
visually enhanced measure was piloted
iteratively over 3 years for face validity
(stage 3) with fourth to eighth graders
in Arizona's SNAP-Ed-eligible schools.
The revised questionnaire included a
child-friendly font and a readability
grade of 2.6 to accommodate fourth
graders below reading level.

Study Design

This study tested the revised measure for
internal consistency and test-retest reli-
ability (stage 4). The project was approved
by the Arizona Department of Health
Services Human Subjects Review

Table 1. Best Practice Development of Nutrition Education Measures and Progress

to Date for the KAN-Q

Stage of Development

1. Domain selection using literature review
2. Item generation from evidence base and

expert contribution
3. ltem pretesting with target audience

4. Item testing/analysis for consistency and reliability
5. Convergent and criterion validity testing
6. Sensitivity assessment of ability to detect change

KAN-Q Progress

Completed
Completed

Completed
Reported here
Planning phase
Planning phase

KAN-Q indicates the Kids’ Activity and Nutrition Questionnaire.

Board as being of minimal risk to par-
ticipants and administered in compli-
ance with school district regulations for
parental and student consent. A writ-
ten disclaimer reinforced that partici-
pation was optional, and student assent
was obtained verbally before question-
naire administration.

The researchers recruited a conve-
nience sample of 119 fourth graders
aged 9-11 years from S5 SNAP-Ed-
eligible classrooms in Pima County,
AZ. A trained proctor administered the
questionnaire in classrooms at 2 time
points with no nutrition education in
between. Four classes received the test
and retest 1 week apart; 1 class was re-
tested at 6 weeks to accommodate the
teacher's schedule. A standardized proc-
tor protocol was used with item expla-
nations and prescribed responses to
potential questions: The proctor led
classes through each item, allowing
students to ask clarifying questions
but not otherwise talk or share answers.
Administration times ranged from 10
to 20 minutes, depending on students'
questions and completion pace.

Data Analysis

Items were categorized into primary
scales and secondary subscales: behavior—
nutrition and physical Activity, and
knowledge—nutrition and physical ac-
tivity. Internal consistency was examined
using standardized values of Cronbach
a at both time points using reverse
coding of answers for 3 items (refined
grain consumption, sweetened beverage
consumption, and sedentary time).
Alpha values for scales and subscales
were generated separately. Although inter-
pretation of « is notrigorously defined,
.7 is generally regarded as acceptable
and was used here.* '

Test-retest reliability was assessed for
continuous variables using the intra-
class correlation coefficient (ICC) in a
2-factor mixed-effects model testing
for consistency. Cohen's kappa (k) sta-
tistic, a reliability measure that takes
into account agreement occurring by
chance, was used for categorical vari-
ables. The weighted « statistic was
used for ordinal data. Interpretations
of the ICC and « were based on the
values suggested by Cicchetti'® and
Landis and Koch,'” respectively. Stata/
IC13.1 (StataCorp, College Station,
TX, 2013) was used for all analyses.
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RESULTS
Internal Consistency

Table 2 provides reliability results for
internal consistency. Cronbach «
was adequate'® for the behavior and
knowledge scales (.71 and .72, respec-
tively) and the nutrition behavior and
nutrition knowledge subscales (.78
and .75, respectively). At .46, internal
consistency for the physical activity
behavior subscale was below the mini-
mally acceptable level.

Test-Retest Reliability

Test-retest reliability (Table 3) was gener-
ally acceptable. The ICCs for continuous
data fell within the fair (0.40) to excel-
lent (0.75) range suggested by Cicchetti,'®
excluding the physical education (PE)
question. Kappa coefficients for cate-
gorical and ordinal data had fair (0.30)
to substantial (0.72) agreement, per
Landis and Koch."”

DISCUSSION

The current study describes progress to-
ward a feasible, appropriate, and valid
SNAP-Ed questionnaire for school-
aged youth using established best prac-
tices for developing such measures.>®
The KAN-Q was purposefully designed
to assess school-based nutrition and
physical activity interventions target-
ing grades 4-8. Its brief administration
and absence of biometric data collec-
tion help to overcome the potential
barriers of limited classroom time, so-
ciopolitical obstacles in schools, and re-
strictions on the time and resources of
SNAP-Ed implementing agencies. The
KAN-Q was also developed to align with
SNAP-Ed objectives. Recently, this align-
ment was scrutinized against the SNAP-Ed

Evaluation Framework® and was found
tomeasure 2 of its 4 core indicators: healthy
eating behaviors and physical activity
and reduced sedentary behaviors.

Beyond practicality and suitability,
the KAN-Q was shown to be reliable
in terms of internal consistency and
reproducibility among the youngest in-
tended audience. For internal consis-
tency, Cronbach « exceeded .7 for the
2 primary scales, behavior (« = .71)
and knowledge (« = .72), and for all
subscales except physical activity
behavior. Hall et al'® reported similar
findings for a nutrition-only youth sur-
vey, which included a behavior sub-
scale (¢« = .71) and a knowledge
subscale (« = .56). Although debate ex-
ists regarding minimally acceptable «
values,'>'° Townsend® has recommen-
deda.6-.7 cutoff for nutrition education
measures, and researchers commonly
report these values as adequate.”'?*"
Tavakol and Dennick'® have averred
that « values are positively influenced
by the number of scale items and nega-
tively influenced by scale heterogene-
ity. Here, « values may have been
lower-bound estimates of reliability
because the number of scale items
was relatively low and multiple factors
likely underlay both scales.

Test-retest reliability was acceptable
for all but the PE question. Results
were comparable to estimates for similar
instruments.'"'??! In a child nutrition
questionnaire, Wilson et al'’ reported
ICCs of 0.57, 0.66, and 0.66 for water,
fruit, and vegetable intake, respectively,
compared with KAN-Q values of 0.61,
0.75, and 0.55. Conversely, the KAN-Q
had higher ICCs than the child nutri-
tion questionnaire for fruit knowledge
(0.46 vs 0.16) and vegetable knowledge
(0.51vs0.36) and alower ICC for sweet-
ened beverage intake (0.45 vs 0.59). In
a child food frequency questionnaire,

Table 2. Internal Consistency Reliability for 2 Administrations of the Kids’ Activity

and Nutrition Questionnaire

Scale/Subscale

Behavior 13
Nutrition 7
Physical activity 6

Knowledge 5
Nutrition 4
Physical activity 1

Overall 18

Questions, n Cronbach « (Test 1) Cronbach « (Test 2)

72 e
.79 .78
.36 46
.52 72
.58 .75
NA NA
.73 .73

NA indicates not available.
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Saeedi et al*! also described ICCs for fruit
(0.63) and vegetable (0.60) consumption
that were similar to KAN-Q findings.

With an ICC of -0.50, the PE ques-
tion was likely problematic because PE
classes were scheduled to recur weekly,
not daily. Reframing the question from
asking about yesterday to weekly PE
may strengthen agreement. The rela-
tively low ICC for after-school activities
(0.40) may require similar revision,
because sports and activity clubs are
often scheduled weekly. In addition, 4
of the 5 nutrition knowledge subscale
items had acceptable but lower-range
test-retest agreement: recommended
cups of fruit per day, recommended
cups of vegetables per day, how much
of kids' plates should be covered by
fruits and vegetables, and how much
of all grains consumed should be whole
grains. For these questions, reliability
may be improved by having proctors
remind students to avoid guessing and
selecting the option of “I don't know”
when they are uncertain.

One class received pre-post tests at a
substantially longer time interval than
the other 4 classes (6 weeks vs 1 week)
to accommodate the teacher's schedule,
which appeared to have influenced re-
sults. Agreement generally improved
when the class surveyed 6 weeks apart
was excluded from the analysis (Table 3).
This suggested that 6 weeks may be too
long an interval to test for KAN-Q
agreement among this age group and
that the slightly higher agreements re-
ported in parentheses in Table 3 may
be a more accurate representation of
test-retest reliability.

This study had several limitations.
There is an inherent challenge to devel-
oping a practical SNAP-Ed question-
naire for school-based administration:
limiting length also limits scope and
scale accuracy.'® Here, internal consis-
tency was influenced by the number
of questions in each scale/subscale; di-
mensions with few items may have
demonstrated lower-bound reliability.
Moreover, the self-report questionnaire
may have been less burdensome than
direct observation or food records, but
it was subject to recall bias.'”"" The
low reliability of the physical activity
behavior subscale prompted investigator
doubt regarding recall accuracy. Although
the KAN-Q posed behavioral questions
about yesterday to enhance recall, those
items cannot be assumed to reflect usual
intake without multiple administrations
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Table 3. Test-Retest Reliability for the Kids’ Activity and Nutrition Questionnaire

Scale/
Subscale

Behavior
Nutrition

were brown?”

Yesterday, did you eat any corn tortillas or bread, tortillas, buns, bagels, or rolls that

were white?®

Item

Yesterday, did you drink any milk?°
Yesterday, did you eat any corn tortillas or bread, tortillas, buns, bagels, or rolls that

Did you eat any vegetables yesterday?”
Yesterday, did you eat any fruit?”

Yesterday, did you drink any regular (not diet) soda, Kool-Aid, sports drink, or other

fruit-flavored drinks?®
Yesterday, did you drink any water?”

Physical activity

Did you do any activities after school yesterday that made your heart beat fast or

made you breathe hard?®
Did you go to physical education or gym class yesterday?®

When you were not in school yesterday, how many hours did you spend sitting or

lying around?®
Knowledge
Nutrition

Physical activity

How many total cups of fruit should most kids eat each day?
How many total cups of vegetables should most kids eat each day?
How many minutes of physical activity/exercise should most kids have on all or

most days of the week?

Behavior
Nutrition
Physical activity

What type of milk do you drink most of the time?
How did you travel to school yesterday?

How did you travel home from school yesterday?

What did you do most of the time at lunchtime recess yesterday?
If you had a morning break yesterday, what did you do most of the time at morning

break?
Knowledge
Nutrition

What type of milk should most kids drink most of the time?
How much of most kids’ plates at meals should be fruits and vegetables?
How much of the bread and cereal that most kids eat should be made with whole

grains (brown, whole wheat, etc)?

Intraclass Correlation
Coefficient®

0.68 (0.70)
0.43 (0.50)

0.57 (0.59)

0.55 (0.54)
0.75 (0.76)
0.45 (0.45)

0.61 (0.61)
0.40 (0.45)

—0.50 (—0.61)
0.48 (0.53)

0.46 (0.57)
0.51 (0.54)
0.53 (0.62)

Kappa

0.72 (0.74)°
0.56 (0.61)°
0.53 (0.57)°
0.38 (0.38)°
0.55 (0.60)°

0.48 (0.59)°
0.39 (0.46)°
0.30 (0.42)°

#Values that excluded the class surveyed at a 6-week (vs 1-week) interval are in parentheses; PResponse choices were contin-
uous as number of times consumed; °Response choices were continuous as number of minutes/hours; “Cohen’s kappa

statistic; *Weighted kappa statistic.

to the same cohort to better reflect
habitual consumption.

IMPLICATIONS FOR
RESEARCH AND
PRACTICE

Given its success as a reliable measure,
the KAN-Q shows promise as a standard
SNAP-Ed questionnaire for grades 4-8.
With a 15- to 20-minute administra-
tion protocol, it addresses feasibility
concerns for school-based administra-
tion and aligns directly with national
SNAP-Ed evaluation priorities. Items

that were identified here as problematic
(eg, physical activity behavior ques-
tions) are currently under revision. A
potential next step is to assess conver-
gent validity using 24-hour recall (Table 1,
stage 5).°%

Today's SNAP-Ed initiatives demand
multilevel programming using a combi-
nation of direct education with policy,
systems and environmental interven-
tions, and social marketing.! Popula-
tion indicators are sought across all
levels for fruits and vegetables, whole
grains, dairy, and beverages; physical
activity; and reduced sedentary behav-
jors.” Because the KAN-Q includes

each of these population-level indica-
tors, it has potential for broad use in
measuring SNAP-Ed outcomes related
to multiple levels of intervention, given
the proper evaluation design.
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