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Abstract

Background: Nutrition labels offer the information needed to follow Dietary Guidelines for Americans, yet many individuals
use labels infrequently or ineffectively due to limited comprehension and the effort required to use them.

Objective: The objective of our study was to develop and test a Web-based |abel-reading training tool to improve individuals
ability to use labels to select more healthful foods. We were particularly interested in determining whether practice can lead to
increased accuracy using labels as well as decreased effort, together reflecting greater efficiency. We compared a basic and an
enhanced, prior-knowledge version of the tool that contained an additional component, a brief nutrition tutorial.

Methods: Participants were 140 college students with an average age of 20.7 (SD 2.1) years and education 14.6 (SD 1.2) years,
who completed 3 sets of practice that were designed to teach them, through repetition and feedback, how to use nutrition labels
to select more healthful products. Prior to training, participants in the prior-knowledge group viewed a multimedia nutrition
presentation, which those in the basic group did not receive. Mixed-effects models tested for improvement in accuracy and speed
with practice, and whether improvements varied by group.

Results: Thetraining led to significant increasesin average accuracy acrossthe 3 practice sets (averaging 79% [19/24 questions],
92% [22/24], 96% [23/24] respectively, P<.001), as well as decreases in time to complete with mean (SD) values of 8.7 (2.8),
4.6 (1.8), and 4.1 (1.7) seconds, respectively. In block 3, the odds of a correct answer for the prior-knowledge group were 79%
higher (oddsratio, OR=1.79, 95% CI 1.1-2.9) than those for the basic group (P=.02). There was no significant difference between
the groupsin block 2 (P=.89).

Conclusions: Practice led to improvements in nutrition label reading skills that are indicative of early stages of automatic
processing. To the extent that automatic processes are at the core of healthy habit change, this may be an efficient way to improve
dietary decision-making.

(J Med Internet Res 2017;19(1):€16) doi: 10.2196/jmir.6583
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diet-related chronic diseases[1,2]. The guidelines also call for
manufacturersto include the Nutrition Facts panel (ie, nutrition
The Dietary Guidelines for Americans are designed to support Iabe!) on fooql labelsto helpindividuals makeinfprmed choices.
eating patterns that promote health and reduce the risk of ~Deciding which foods are healthy when shopping for oneself
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or one's family can be a daunting task, particularly when
simultaneously factoring in price and convenience. Thus, it is
not surprising that grocery shopping is considered to bethe least
enjoyable (tied with house cleaning) of 28 daily activities [3].
Although nutrition label s can facilitate decision-making, many
individuals do not use nutrition labels effectively or at all [4-6].
Underutilization may be due to alack of understanding of the
information as well as an unwillingness to invest the time to
understand them, which renderslabel stoo effortful to use[7,8].
For example, individuals often have difficulty understanding
the numerical information [9] and what amounts constitute a
meaningful difference in calories or other nutrients when
comparing products[10]. These challenges can lead individuals
to avoid using nutrition labels.

Although many agree that more work is needed to increase
education related to label use [5,6,11], there is no clear
consensus on teaching individuals how to use nutrition labels,
resulting in a wide range of approaches. Label reading tasks
have been incorporated into a larger set of nutrition education
goalsin face-to-face delivery mode[12,13]. Using arandomized
pretest-posttest design, for example, older women (n=98) with
diabetes completed a series (10) of weekly sessionson nutrition,
some of which included demonstrations on how to compare
food labels [14]. The intervention led to increases in nutrition
knowledge, self-efficacy, and label reading accuracy. Another
approach has been to focus more directly on label reading. For
example, researchers conducted a pretest-posttest intervention
on food label reading across 9 weeks (n=43 women) and found
greater gainson label reading outcomesin theintervention than
inthe control group [13]. In asingletraining session, consumers
(n=19) attended a 2-hour lecture at a grocery store, followed
by reading label practice[15]. Theresults showed improvements
in self-reported knowledge and confidence using labels;
however, improvements in label reading abilities were not
reported. However, other studies using a small-group format
within asingle training session have reported improvementsin
label comprehension [16,17]. Evidence linking label reading
training with dietary intake is scarce, but a 10- to 15-minute
training session on how to read nutrition label swas insufficient
to affect sodium intake 3 months|later (label reading ability was
not assessed) [18].

In addition to face-to-face nutrition interventions, there has been
arapid increasein the number of Web-based interventions[19],
which have the advantage of delivering relatively low-cost,
interactive nutrition interventions to a large number of
consumers [19-21].

Some evidence suggests that individuals value Web-based
educational toolsasaway to guidefood choicesin thelong run
[22]. Web-based programs have shown success in improving
the understanding of nutrition aswell asdietary quality [19,23],
even though they do not consistently surpass other methods
[24,25]. However, we are aware of only afew studiesthat have
examined label reading skills [26,27]. In one study that
compared face-to-face and Web-based training, researchers
taught participants 3 nutrition topics, 1 of which was label
reading [26]. The results showed that participants in the
face-to-face training showed greater improvements in label
reading accuracy than those in the Web-based training.
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However, for the other 2 topics, both delivery formatsimproved
nutrition-related behaviors to the same extent. Specific details
surrounding the nature of label reading activities (eg, focusand
process) were not provided; however, the researchers suggested
that label reading may berelatively more difficult and therefore
participants may benefit more from in-person education delivery
[26]. In this study, we examined the impact of a Web-based
label reading tool to increase label reading accuracy and
decreasetimeto read labels. Thetool was specifically designed
to promote skill acquisition [28] through deliberate practice
[29] and to promote efficiency, that is, increase accuracy and
reduce time due to greater automaticity. Automatic processes
are desirable because they are relatively fast and effortless
compared with more controlled processes [30,31] and can be
developed through intense practice, or repetition [29,32,33]
using tasksthat provide meaningful content and feedback [34].

We examined a basic version of the training as well as an
enhanced version that provided prior nutrition information, in
the form of self-paced dlides. Past work has shown that prior
knowledge supportsthe acquisition of new knowledge and skills
[35], and correlational studies have shown associations between
prior nutrition knowledge and label comprehension [36]. Thus,
participants were assigned to the basic group or an enhanced,
prior-knowledge group to determine whether label reading
accuracy increased, and time to read labels decreased, with
practice and whether prior knowledge affected practice effects.

Methods

Recruitment

Participants were 140 college students with an average age of
20.7 (SD 2.1) years and education 14.6 (SD 1.2) years, who
were enrolled in 1 of 2 consecutive quarters of an introductory
psychology course. Recruitment occurred through aWeb-based
portal that listed the following eligibility criteria: ability to read
from acomputer screen and use acomputer mouse, and English
language fluency. To balance the number of participants within
groups, assignment occurred through a Web-based system by
alternating between the 2 conditions at sign-up, with the first
participant each quarter randomly assigned to a group. Ethical
approval was obtained from the Institutional Review Board at
the University of California, Davis.

M easur es of Demographicsand Prior Food L abel
Experience

Participants completed a demographic survey, followed by
measures assessing prior food label experience including
self-reported food label use and nutrition label numeracy.
Self-reported food label use was assessed using the question:
“I"d like you to think about the labels on many food products
that list ingredients and provide nutrition and other information.
When you buy a product for the first time, how often do you
read this information?” [37]. Responses were made on a scale
of 1 (never) to 5 (always). Nutrition label numeracy was
assessed using multiple-choice questions (n=7) requiring
participants to mani pul ate quantitative information, for example,
“Roughly how many servings of this product would you need
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to get 100% of the recommended daily value of iron?’ [38,39].
Scores were the total number of questions answered correctly.

Enhancement (Prior-K nowledge) M anipulation

Those in the prior-knowledge group received a 7-minute
nutrition overview using PowerPoint slides that taught basic
nutrition information (eg, definition of nutrients and energy,
sources of nutrients, diet-health relations). Those in the basic
group did not receive the nutrition overview. Both groups were
then given a multiple-choice nutrition knowledge quiz (18
items), designed to assess learning from the overview for the
prior-knowledge group compared with the basic group.

Nutrition Label Training Task

Two of the most common reasons for using nutrition labels are
to compare foods and select healthful options [40]; however,
individuals lack awareness of what constitutes an important
nutrient difference between 2 products [7,10]. For example,
individuals who were asked to compare 2 similar products paid
attention to nutrients that differed insignificantly across the
products or were not particularly salient for the food type, for
example, paying attention to sodium levelsin cold cerealswhile
ignoring added sugar and fiber [10]. Thus, the task we designed
to develop label-reading skills provided an opportunity to
identify meaningful nutrient differences that signify relative
healthfulness of avariety of foods (eg, cereals, and soups). We
included to-be-limited as well as to-be-encouraged nutrients,
which are often overlooked [6]. Because nutrition label reading
is a complex skill, we targeted the underlying processes
supporting healthful ness decisions and removed other food label
components (eg, pictures of food, claims) that could potentially
slow the early stages of skill acquisition.

The nutrition labels for the training task were based on actual
foodsfrom different meal types (breakfast, lunch, dinner, snacks,
and beverages) and included examples of moreand less healthful
foods within each meal type (eg, potato chips, carrot sticks,
brown rice vegetable bowl, fried fish sandwich). From these
foods, we manipulated the nutrition information to create 200
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pairs for the comparison task. Correct answers were
operationalized in terms of large nutrient differences between
pairs, referred to as large-consistent differences. We also
manipulated small differences, which were madein the opposite
direction, and thusreferred to as small-inconsistent differences.
Finally, in addition to the size of the difference, we manipul ated
the type of nutrient to include micronutrient only (eg, calcium),
to-be-encouraged only (eg, fiber), to-be-encouraged and
to-be-limited (eg, fiber and sodium), and to-be-limited only (eg,
sodium) differences. In general, we expected greater accuracy
for pairswith large-consi stent to-be-limited nutrient differences
relative to to-be-encouraged nutrient differences. On the
contrary, pairs with only small-inconsistent to-be-encouraged
differences would be relatively easier than the others because
this information would be less likely to be used [6], and
therefore less likely to mislead individuals. We included 3
introductory label tasks prior to the focused practice comparing
nutrition labels. The first task described the information
available on a food label (eg, the different types of nutrients,
metric types). The second task (Figure 1) required participants
to locate a specific piece of information on 1 of 3 areas of the
food label (nutrition label, ingredient list, or front of package).
Thethird task consisted of a set of 4 sample comparisonstasks,
followed by the correct answer and answers to any follow-up
guestions.

Thelabel reading training task provided practice using nutrition
labels (pre-2018 format) to compare the relative healthfulness
of pairs of foods. Participants completed 3 blocks, each
containing 24 nutrition label comparisons, followed by feedback
after each comparison (correct/incorrect) aswell astheir percent
correct at the end of each block. For each comparison, 2 nutrition
labels were presented side by side, with instructions to select
the label that represented the more healthful option within the
context of their daily diet (Figure 1). The location of the more
healthful product was counterbalanced across the left and right
sides of the screen. At the end of the training, participantsrated
their perceptions of the training task on a 5-point scale. The
tasks were completed in roughly 60-90 minutes.
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Figure 1. Samples of training materials for locate task (top) and comparison task (bottom).

Which ingredient is most abundant by weight?

Nutrition Facts

o 240wl

(Calories 130 Calones brom Fat 20

= By Viaea

Total Fat 2%
Sanurated Fat 0.5g

hents:
Viater, Tomato Punee (Water, Tomato Paste]. Cocked
White Cracken Ueat Rice. Rec Peppers. Com, Cooked
Black Beans. Contains Less Than 2% Of The Following
Geoen Crll Peppers, Torts Chgs (Whole Keenel
Vieliow Corn, Water. Peanut OIL Sai. Lime)l. Modfied
Wheat Starch, Monserey Jack Chabese Powder (Morbe-
rey Jack Chawte [V, Cropese Culture, S, Enzymes].
Wiy, Busermilic Scids, Salt, Sodum Prosphate, Lacs:
Acxc). Datvpcrate Chaese Flavor Base (Wi, Checdar

[ Craess Culture, Sat. Enymes]. Buser
Busermilk Solds, Sat. Sodum Phosphate). Clantro
S Crass B (Grartde. Morserey Jack And Sems-
$oft Craese [Passeurzod M. Chosss Cutres. Sat
Enymes], Wy, 3t Carc Acss). Veast Exvact, Mok
T F o0 SN, Concentraees Cwcien S1. Say PO
1 Carcentrate. Sexsones (Pagrsa, Spce. Deryaa:
0 Garic. Detydrated Onon). Lower Sodum Natursl
Sea St Sourm Prosphates. Chucken Fiaver (Con
taing, Chcken Stock, Cricken Powdes, Cricken Fat
Spice. Dried Chiposie Chll Peppsr, Com OL, Lime Juice
Cancentrate, Chcken Fat. Natural Flavonng,

Correct answer: a click on “water” the firstingredient in the ingredient list

Which would be the more healthful breakfast sandwich in the context of your daily diet?

Nutrition Facts

Serving Size 123g
Servings Per Container 4

Amount Per Serving

Calories 420 Calories from Fat 240

% Daily Value*

Total Fat 26g 40%

Saturated Fat 11g 54%
Trans Fat Og

Cholesterol 130mg 43%

Sodium 640mg 27%

Total Carbohydrate 29g 10%
Dietary Fiber 1g 4%
Sugars 3g

Protein 13ﬁ

Vitamin A 4% =+ VitaminC 5%

Calcium 15% « lron 3%

* Percent Daily Values are based on a 2.000 calorie
diet. Your Daily Values may be higher or lower
depending on your calone nededs.

Calories 2,000 2.500
Total Fat Lessthan 659 BOg
Sat Fat Less than 20g 259
Chalesterol Lessthan 300mg  300mg
Sodium Lessthan 2400mg 2400mg
Total Carbohydrate 3009 aTsg
Dietary Fiber 25g 30g

Nutrition Facts
Serving Size 123g
Servings Per Container 4

Amount Per Serving

Calories 415  Calories from Fat 240

% Daily Value*

Total Fat 26g 40%

Saturated Fat 11g 54%
Trans Fat Og

Cholesterol 130mg 43%

Sodium 960mg 40%

Total Carbohydrate 299 10%
Dietary Fiber 1g 4%
Sugars 3g

Protein 1#

Vitamin A 5% + VitaminC 4%
Calcium 15% « lron 4%

" Percent Daily Values are based on a 2,000 calorie
diet. Your Daily Values may be higher or lower
depending on your calofie neds:

Calories 2,000 2,500
Total Fat Lessthan 659 B0g
Sat Fat Less than 20g 25g
Cholesterol Lessthan 300mg 300mg
Sodwm Lessthan 2400mg 2400mg
Total Carbohydrate 300g a75g
Dietary Fiber 259 309

Correctanswer: a click on the left label because it is lower in sodium, even though it

is a little higherin calories

Per ceptions of Training

We obtained feedback from participants regarding their
experience with the training tool, drawing on past research on
Web-based training [41]. We assessed participants’ perceptions
of thelabel comparison task to determine whether they felt they
had increased their accuracy and decreased their timeto respond
with practice, and whether they felt their skills would improve
with more practice. We used 2 items: “Regarding nutrition |abel
comparisons you just completed, to what extent did they help
you: i) compare foods more accurately, ii) compare foods more
quickly?" and responses were made on a 5-point scale: 5=very
helpful; 1=not very helpful. In addition, we asked 2 questions
about the entire session to assess perceptions of overal utility:

http://www.jmir.org/2017/1/e16/
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“Regarding the entire session, to what extent were the tasks: i)
easy to complete, ii) useful to you?’ We also asked participants
whether they felt they would improve their food |abel reading
skills with additional practice. Responses were made on a
5-point scale.

Statistical Analyses

All satistical analyses were performed using SAS software
version 9.4 (SAS Ingtitute). We tested for differences between
prior-knowledge and basic groups in age, food label use,
numeracy, and education using the Wilcoxon rank-sum test, as
well as sex and Hispanic ethnicity using the chi-square test.
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Accuracy

At the comparison level (accuracy=correct or incorrect for each
comparison), we fitted a mixed-effects hierarchical logistic
regression model to test for the effects of prior knowledge on
training improvement, controlling for sex, self-reported food
label use, numeracy, and comparison type (ie, large-consistent
versus small-inconsistent differences for each pair). Quarter
enrolled was aso included to control for possible differences
between the 2 samples. We tested for interactions between
training block and prior-knowledge group to test for the effects
of knowledge on training improvement. We also tested for
interactions between training block and comparison type to
determine where the benefits of training were the most evident.
Bivariate associations were al so tested for each covariate using
mixed-effects logistic regression models, so that both raw and
adjusted odds ratios (OR) could be obtained.

Timeto Complete Blocks

In addition to accuracy, we explored the amount of time
individualstook to compl ete blocksto determine whether there
was evidence for initial stages of automaticity. Block duration

Miller et al

was defined as the average time to complete each block.
Duration was log10-transformed to achieve normality of the
residuals and analyzed using mixed-effects regression models
that tested for a downward trend in duration with block. We
also tested for the effects of sex, quarter enrolled, self-reported
food label use, numeracy, and prior-knowledge group and its
interaction with block to test for whether prior knowledge
affected duration with practice. Bivariate associationswere also
tested for each covariate, so that both raw and adjusted effects
could be assessed.

Results

Enrollment

Theinitial enrollment included 151 participants; 11 (8 fromthe
prior-knowledge group and 3 from the basic group) were
eliminated because their very low accuracy (at or below the
chance performance level of 50%) indicated that they were
unable or unwilling to follow instructions. The characteristics
of the remaining 140 participants by group are shown in Table
1.

Table 1. Bivariate associations of baseline characteristics with treatment group.

Effect (units) Estimates (SD or SE)? P value
Prior-knowledge Basic
(n=67) (n=73)
Age (years) 20.5(2.1) 20.9 (2.2) 31
Education (years) 14.4 (1.3) 14.7 (1.2) .18
Numeracy (number correct out of 7) 45 (1.9) 45(2.1) .86
Self-reported food label use (Likert scale, 1-5) 35(11) 39(11) .04
Female 60% (4.4) 60% (4.6) 92
Hispanic 16% (4.6) 16% (4.4) .99

3Estimates are mean (SD) except for “Female” and “Hispanic,” which arein percent (SE).

There was a significant difference between the groups in their
self-reported food label use, with those in the basic group
reporting dlightly higher label use than those in the
prior-knowledge group. There were no significant differences
in age, numeracy, or education. As a manipulation check, we
examined the effects of prior-knowledge group on nutrition
quiz scores to determine whether the overview of nutrition
increased nutrition knowledge. There was a significant
difference between groups on the nutrition quiz such that the
prior-knowledge group had an average of 64% correct and the
basi c group had an average of 51% correct (P<.001). Numeracy
had a significant effect on the average score (P<.001), but there
were no significant differencesin quiz score dueto sex, quarter,
or self-reported food label use (P=.66, .26, and .14,

respectively).
Accuracy

The effects of predictors on accuracy (odds of answering a
comparison correctly) are shown in Table 2 as univariate
unadjusted and model-adjusted ORs, Cls, and P values. Both
the adjusted and unadjusted analyses on accuracy showed that

http://www.jmir.org/2017/1/e16/

on average individuals increased markedly in their accuracy
with practice. Accuracy increased on average from 79% in the
first block to 92% and 96% in the second and third blocks,
respectively (P<.001) in the bivariate association. In the full
model, the interaction between prior knowledge and block was
significant (P=.02). In block 3, the odds of a correct answer for
the prior-knowledge group were 79% higher than those for the
basic group (P=.02). There was no significant difference
between the groups in block 2 (P=.89).

Accuracy depended on the type of comparison. As expected,
accuracy was higher for pairswith to-be-limited large-consistent
differences relative to other large-consistent differences
(micronutrients, to-be-encouraged only, both to-be-encouraged
and to-be-limited) (P<.001). Toillustrate, in block 1, predicted
accuracy was 80% for the to-be-limited large-consistent
differences compared with 53% for the micronutrient
large-consistent differences. On the contrary, accuracy was the
lowest for the combined to-be-encouraged and to-be-limited
small-inconsistent differences (relative to micronutrients or
to-be-encouraged only) types (P<.001). For example, in block
1, participants had a predicted accuracy of only 78% for the
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combined small-inconsistent differences, but 86% for the
micronutrient small-inconsistent differences.

The magnitude of improvement al so varied by comparison type,
as reflected in significant interactions between training block
and small-inconsistent differences (P<.001), and between
training block and large-consistent differences (P<.001). Pairs
with to-be-limited large-consistent differences showed the
highest proportion of correct responses but were similar to pairs
with to-be-encouraged and combined to-be-encouraged and
to-be-limited differences. Accuracy for the micronutrient
large-consistent differences remained significantly lower across
blocks. In contrast, the pairs with micronutrient

Miller et al

small-inconsistent differences had the highest proportion of
correct responses across al blocks, while the pairs with
to-be-encouraged and to-be-limited  small-inconsistent
differences had lower and similar levels of accuracy. Figure 2
shows average, model-adjusted accuracy differences across
comparison types, by block.

Numeracy significantly predicted accuracy (P<.001), such that,
for every unit increase in numeracy, the odds of a correct
response increased by 11%. However, gender (P=.06),
self-reported food label use (P=.40), and quarter enrolled
(P=.12) all showed nonsignificant effects.

Figure 2. Model-adjusted accuracy for large-consistent (top) and small-inconsistent (bottom) nutrient differences by block. Micro=micronutrients;

TBE: to be encouraged; TBL.: to be limited.
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Table 2. Effects on accuracy, univariate unadjusted (raw) and adjusted.

Miller et al

Effect Unadjusted (raw) Adjusted
Odds ratio 95% Cl P value Oddsratio 95% Cl P value
Manipulation
Prior-knowledge group (reference=basic)  1.03 77-14 .85 1.03 0.76-1.4 .84
Block
3 5.74 4.7-71 4.2 1.6-10.9 .003
2 2.86 24-34 21 0.79-5.7 14
1 1 - <.001 1 - -
Sm?inconsistent differences
TBE® and TBL® .30 25-.37 45 0.33-0.61 <.001
TBE only 43 .32-.58 .58 0.37-0.90 .01
Micro 1 - <.001 1 } l
LgF consistent differences
TBE and TBL 29 1943 2.18 1.12-4.22 .02
TBE only 29 2.0-4.2 247 1.2-50 A3
TBL only 4.8 3.3-7.2 3.23 1.6-6.3 <.001
Micro 1 - <.001 1 - -
Interactions
Block Prior-knowledge group
3 Knowledge 1.79 1.1-29 .02
2 Knowledge 97 0.66-1.4 .89
(ref) 1 Basic - - -
Block SmInconsistent
3 TBE and TBL 42 0.23-0.78 .006
3 TBE only A7 0.08-0.36 <.001
2 TBE and TBL .60 0.33-0.93 .03
2 TBE only 37 0.17-0.78 .009
(ref) 1 Micro - - -
Block Lg Consistent
3 TBE only 4.6 2.1-10.6 <.001
3 TBL only 18.2 6.1-58.8 <.001
3 TBE and TBL 10.8 4.2-29.0 <.001
2 TBE only 1.34 0.58-3.1 49
2 TBL only 1.80 0.78-4.7 21
2 TBE and TBL 122 0.46-2.9 .67
(ref) 1 Micro - - -
Participant characteristics
Sex (ref=female) 14 1.04-1.9 .03 155 11-2.2 .01
Self-reported food label use 12 1.02-1.4 .02 1.04 0.89-1.21 .62
Numeracy 12 1.1-13 <.001 111 1.01-1.21 .03
Nutrition overview quiz 13 12-14 <.001 124 1.11-1.40 <.001
Quarter enrolled (ref=2nd) 11 .81-1.5 52 a7 0.55-1.07 A2
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3Sm: Small.

®TBL: To be limited.
°TBE: To be encouraged.
dMicro: Micronutrients.
®Lg: Large.

Miller et al

Table 3. Time (log duration) to complete blocks with practice, raw and adjusted with back-transformed (exponentiated) coefficients.

Effect Raw SE Exponentiated P Adjusted SE Exponentiated P
(reference level) coefficient coefficients coefficients coefficients

Block (ref) 1 - -

2 -0.28 0.009 0.53 <.001 -0.28 0.01 0.52 <.001
3 -0.34 0.009 0.46 <.001 -0.34 0.01 0.46 <.001
Prior-knowledge group (control) 0.015 0.023 1.04 .53 0.015 0.024 1.04 54
Quarter enrolled (2nd) 0.011 0.024 1.03 .63 0.028 0.027 1.07 .27
Sex (female) 0.043 0.025 1.10 .67 0.052 0.026 113 .04
Self-reported food label use 0.006 0.011 101 .61 0.006 0.012 1.01 .65
Numeracy —0.003 0.006 0.99 .60 -0.001 0.007 1.002 .85

Timeto Complete Blocks

Asshownin Table 3, the speed at which individuals completed
the blocks increased with practice. The mean duration of
comparisons was 8.7 (SD 2.8) seconds for the first block,
compared with 4.6 (SD 1.8) and 4.1 (SD 1.7) seconds for the
second and third blocks (P<.001), respectively. Females, 6.0
(SD 3.1), took longer than males, 5.4 (SD 2.6), on average across
blocks (P=.04). Numeracy (P=.85), self-reported food label use
(P=.65), prior-knowledge group (P=.54), and quarter enrolled
(P=.27) were al nonsignificant in the adjusted model.

Per ceptions of the Training

Data on perceptions of training were available for only 101 of
the 140 participants due to a programming error. Within this
subset, the mgjority of respondentsrated the training positively,
stating that the training was hel pful or very helpful in comparing
foods more accurately, 77% (78/101), and more quickly, 85%
(86/101). Similarly, most participants indicated that the entire
Session was easy or very easy to complete, 79% (80/101), and
was useful or very useful, 77% (78/101). Participants also felt
that they were likely or very likely to improve their food label
reading skills with additional practice, 76% (77/101).

Discussion

Principal Findings

There has been a paucity of research on nutrition label skill
development. Drawing on the cognitive literature [29], we
developed and tested a Web-based label training tool that
focused heavily on practice. Participants were asked to make
repeated nutrition label comparisons (72 in all) to learn what
constitutes a meaningful difference between 2 products. After
each comparison, we provided accuracy feedback soindividuals
could track their performance and adjust their approach. The
findings showed significant improvements in label reading
accuracy as well as decreased time to read the labels. Despite

http://www.jmir.org/2017/1/e16/

the high number of practice trials, participants viewed the
training tasks as useful and easy to complete.

Most of the past research focusing on nutrition label training
has been conducted face to face. Thesefindings generally show
that training increases|abel reading accuracy [16,17]. Research
on label reading effects on dietary intake is scant, with 1 study
showing no effects of training on sodium intake; however, the
training lasted 10-15 minutes and no assessments of training
efficacy werereported [18]. A handful of Web-based educational
studies have been conducted, but detail s surrounding label tasks
are often not reported [26,27]. For example, Park et al [27] used
interactive, self-assessment quizzes with immediate feedback
as part of a Web-based nutrition intervention for college
students. One quiz topic focused on label reading; however, the
nature of the task and the extent of improvement were not
reported.

The results of this study shed light on the components of
nutrition label training that may support long-term skill
development. With practice, individuals were able to identify
important or large nutrient differences between the 2 products
without getting distracted by misleading minor nutrient
differences (ie, those pointing them toward the less healthful
option). Consistent with past research suggesting that
to-be-encouraged nutrients are less likely to be considered [6],
large-consistent to-be-encouraged differences were harder to
evaluate but small-inconsistent to-be-encouraged differences
were easier to ignore (less distracting). These findings build on
earlier work showing that individuals are often unable to
differentiate between insignificant and meaningful differences
when comparing food products [10] and extend it by showing
that the type of nutrient can exacerbate this problem.
Importantly, individuals were able to identify these critical
differences in nutrient levels with less time, suggesting that
automatic processes supported skill development. Participants
subjective experience of the training was consistent with these
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objective measures as reflected in perceptions of increased
accuracy and speed.

The findings surrounding the prior-knowledge manipulation
were consistent with the expectation that nutrition knowledge
supportslabel reading skills[36]. Participants who received the
nutrition overview showed significantly greater improvement
across blocks relative to those in the basic condition. It is
important to point out, however, that the effect of prior
knowledge was small relative to theimprovements across blocks
(ie, the main effect of practice). Nevertheless, it was significant
after controlling for past experience, asreflected in self-reported
food label use (frequency) and numeracy skills. The additional
nutrition knowledge likely supported comprehension of the
various nutrients, daily values, and in turn what constitutes large
versus small differences across products. It could also be that
additional nutrition information motivates individuals to try to
understand and learn new nutrition information [42]. Prior
knowledge did not have a similar effect on increases in speed
with practice. Although this was somewhat surprising, past
work has shown that prior knowledgeis sometimes more closely
associated with accuracy than with speed [43].

The results of this study also indicate that the effects of prior
knowledge, past experience, and numeracy on skill devel opment
differ. Specifically, self-reported frequency of use had little
effect on accuracy; however, food label numeracy was
significantly related to accuracy. Thisfinding is consistent with
research showing that self-reported frequency of label use is
not necessarily indicative of how well food labels are understood
[44].

The potential for nutrition labels to communicate nutrition
information is widely acknowledged, as is the need for more
experimental research to determine how the potential can be
actualized [45]. Training for automaticity offers another avenue
to increase nutrition awareness and improve dietary decision
making. Although somewhat distinct from approaches based
on habit theory, which sometimes downplay therole of nutrition
education and information seeking [46], there is overlap. Both
habit theory and the skill development approach in this study
support the role of automaticity in behavior change. For some
areasof behavior, skill development and knowledge acquisition
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may be necessary to establish the foundation of new habits, as
well as the ingtigation and execution of habits within the
complexities of daily life [47].

Limitations and Future Directions

Although the sample sizewas small, it was consistent with other
studies [18]. The sample was also young and well educated,
making it unclear whether thefindings generalize to middle-aged
and older adults, and those with lower literacy and numeracy.
College students are at risk of making poor dietary choices[48];
however, consumers with lower literacy and numeracy are al'so
at risk [9] and require attention in future label training research.
Another limitation was a ceiling effect on the last block, which
might have prevented usfrom finding greater improvements on
thelast block. Interestingly, participantsfelt they would continue
to improve their label reading skillsif they were to continue to
practice beyond the 3 blocks offered in the training session.
Thus, despite the fact that performance was high, there was
some understanding that skill development could continuewith
sustained practice. More work is needed to develop more
challenging comparisons for educated consumers and examine
dose-response training factors to better understand skill
maintenance over time. Although weisolated the nutrition |abel
from the rest of the package to allow individuals to focus on
the most informationally dense part of the food label, the
nutrition labels, future research is needed to examine nutrition
label skill development as it occurs within the context of other
parts of the package and in other settings (eg, Web-based or
in-store grocery shopping).

Conclusions

Consumers may not bother using nutrition label sif reading them
is too difficult or time-consuming [49]. The findings of this
study indicate that nutrition label-reading skills can become
more efficient using a scalable, Web-based tool to provide
focused practice. To the extent that continued practicewill build
automatic and efficient processes, additional training sessions
may promote habitual and effective use of nutrition labels.
Additional work is needed to determine whether efficient skills
aremore likely to be used when selecting foods to eat, and will
in turn support theinitiation and maintenance of healthful food
choicesin thelong run.
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