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Objectives: To examine youths' (ages 6—15years) autonomous snack purchases
in corner stores and pilot use of coupons to encourage more healthful snack
purchases.

Methods: This pilot study involved four corner stores proximal to K-8 schools
in Massachusetts. Kids-only coupons of varying discounts were provided in
store and paired with simple visual and verbal economic and health messages.
Observational data about youths autonomous snack purchases was recorded
pre- and post-intervention. Outcomes of interest were snack item, price, and
nutrient content. Comparisons of purchase characteristics and nutritional
content across intervention conditions were made using Chi-squared and t-
tests.

Results: Across all stores, 2,973 purchase observations were recorded totaling
approximately $6,000. Researchers estimated that about 55% of shoppers
were 10-12years old. Modest coupon usage (2.2% of purchases) was noted.
However, candy purchases decreased, and the percentage of purchase events
that included at least one healthier food item more than doubled, regardless
of coupon use. Improvements in the nutritional content of snacks were also
observed.

Conclusion: Kids-only coupons have the potential to assist with shifting
autonomous snack purchase behavior in outside of school settings.

KEYWORDS

children, adolescents, corner stores, healthy snacks, nutrition incentives

Introduction

Starting as early as second and third grade, children in the U.S. spend considerable
amounts of money on independent food purchases in corner and convenience stores, with
much of this spent on energy-dense, nutrient-poor (EDNP) foods (1-9). Limited access to
affordable, healthy options and the disproportionately high presence of convenience stores in
lower income and/or minority communities, when compared to higher income, majority white
communities, can influence child purchasing decisions, especially in neighborhoods where
many children walk to and from school. In turn, children’s purchasing power and the
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neighborhood environment can be linked to health disparity concerns
as children of lower socioeconomic or minority backgrounds are more
likely to purchase EDNP foods (10-14). Veur et al. (10) found African
American students were more likely to report corner store purchases
than children of other races.

Observational studies report youth purchasing behaviors to
be influenced by a multitude of factors including: peer influences at
time of snack purchase, the landscape of the built environment
surrounding a child’s home and school, and product pricing (15-22).
Previous studies report that when children are spending alone, price
reductions of as little as $0.10 can influence a child’s purchasing
decisions (5), suggesting that incentives can be an effective way to
promote healthier food items.

Experimental studies corroborate the influence of food cost on
purchasing behavior in both adults and children. Within a simulated
convenience store setting, taxing higher calorie food items in
conjunction with subsidies for lower calorie food items was found to
dis-incentivize adolescents’ purchases of higher calorie snacks and
increase lower calorie snack sales (19). Grocery store simulations that
focused solely on the promotion of healthy foods to children through
marketing techniques failed to reproduce the effects seen in pricing
interventions (23). More recently, Temple et al. (24) found that
combining warning labels and price increases for energy drinks (ED)
in a simulated corner store setting led teens to purchase fewer EDs or
to swap EDs for other less expensive caffeinated products (i.e., coffee,
tea, and soda). However, adults were only influenced by price
increases, with decreased ED purchases being the only significant
result observed (24). This suggests that - compared to adults -
adolescents’ food purchasing decisions may be more strongly
influenced by pricing interventions that include messaging about the
health impact of a less healthy product.

Additionally, experimental studies indicate that 8- to 12-year-olds
are responsive to differences in the price of snack foods. However, few
retail interventions focus on influencing the relative price of foods
available to children. Results from interventions that have included a
price component within their intervention protocol are mixed (24,
25). An intervention at a recreational sports facility that utilized a
combination of signage, taste testing and price reduction to promote
healthier snack choices found no influence of price reduction on
healthy snack sales. However, this may be the result of less price
sensitivity in the study population due to their high socioeconomic
status (25). To date, no intervention has looked at price reduction on
food products in conventional retail settings despite the evidence from
observational and experimental studies that pricing influences
adolescent purchases.

The Coupons for Healthier Options for Minors Purchasing Snacks
(CHOMPS) project is a novel intervention that applies economic,
psychological, and nutritional insights to children’s autonomous food
purchase behavior outside of-school. This field experiment held in the
convenience store setting aimed to lead youth ages 6 to 15 away from
EDNP foods and toward more healthful alternatives utilizing coupon
discounts. An additional goal was to assess children’s price
responsiveness related to both healthier and EDNP snack foods. This
USDA-funded, community-based pilot study involved community
partners and small convenience stores in Somerville, Medford, and
Cambridge, Massachusetts. These stores were chosen due to their
walking proximity to local schools, serving racially, ethnically, and
economically diverse population.
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Materials and methods

The CHOMPS pilot was designed as a multi-disciplinary, four-
part intervention involving (1) formative research, (2) natural
observation, (3) in-store coupon intervention, and (4) individual
assessments. The methods and results for the first three parts are
reported here. The individual assessments looked at measures of
cognitive, social, and language development to explore potential
associations between them and youth coupon use/other purchasing
habits. The study was approved by the Tufts Institutional Review
Board for human subjects research.

Formative research

The formative research portion of the study consisted of youth
focus groups to develop the coupon intervention, store recruitment,
and the development and use of a tool to assess snack offerings in the
study stores.

Youth focus groups

During spring and summer 2014, the CHOMPS project conducted
a series of four focus groups with youth in after-school and summer
programs in Somerville, MA. Nineteen students, ages 9 to 15 years old
participated in discussions about their snacking habits, shopping
habits, and understanding of coupons. Coupon and poster designs
were also pilot-tested. Students provided names of stores in which
they and their peers shop, providing a starting point for the CHOMPS
projects’ potential intervention partners.

Store recruitment and intervention design

Store recruitment occurred on a rolling basis from October 2014
to March 2016. Recruitment focused on stores within Somerville,
Cambridge, and Medford, Massachusetts that (1) were located in
racially, ethnically, and economically diverse neighborhoods; (2) were
within 0.25 miles of at least one K-8 school or were mentioned during
the focus groups as being along a walking route to school; and (3)
carried some products that could be categorized as “healthier” snacks
(see below regarding categorization process). Approximately 30
potential store partners were identified using geospatial mapping, but
upon further investigation, only seven were approached to participate
based on the above listed criteria. Of the seven stores approached, a
total of four convenience/corner stores (which are referred to here by
number only) agreed to participate in the study - two stores in
Somerville (Stores 1 and 3), one in Medford (Store 2), and one in
Cambridge (Store 4). The stores were dispersed geographically such
that it would be very infeasible for a youth shopper to visit more than
one store while walking home from school. The stores were in largely
residential areas close to parks, ball fields, and some near community
centers or libraries, with three of the four stores being within 0.25 miles
of a school.

A Store Assessment Tool (SA) developed by the research team was
then used in each store to catalog the purchasing environment,
pricing, sizes, and layout of snack foods sold by store partners (copy
of SA provided in Appendix). The research team developed their own
assessment tool based on the Nutrition Environment Measurement
Survey (NEMS)-Corner Stores (26), to gather more specific detail
about snack food availability than the NEMS-CS was able to capture.
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TABLE 1 Guidelines for targeted snacks in CHOMPS Pilot*

10.3389/fnut.2024.1290710

Tier A (nutrients in entire package)

<200 calories

Tier B (nutrients in entire package)

<300 calories

< 35% total calories from fat

< 35% total calories from fat

< 10% total calories from saturated fat

< 10% total calories from saturated fat

Zero trans-fat (< 0.5g /serving trans-fat)

Zero trans fat (< 0.5g /serving trans fat)

< 35% of calories from total sugars

< 35% of calories from total sugars

<200 mg sodium

< 480 mg sodium

*Based on IOM standards for competitive foods in schools. The IOM allows nuts in the highest tier, even if their fats are over the guidelines.

TABLE 2 Summary of coupon intervention stages.

Natural Observation

Rolling start dates Phase 1

October 2014 — March 2016

October 2014 — June 2015

Coupon Intervention

Phase 2
September 2015 — June 2016

All 4 stores Stores 1, 2, and 3

Stores 2 and 4

No discounts

Discounts on targeted items and competing items.

Discounts on targeted items only.

Data collection throughout the week.

Discounts Mon-Wed and Thurs - Friday

Discounts Mon-Wed and Thurs - Friday

Natural phase with no promotions or

interventions. and posters)

Passive promotional strategies (kids-only coupons

Active promotional strategies (kids-only coupons and posters, along

with price messaging by RAs, health messaging by RAs, and

occasional person in monkey costume)

The SA was programed into Qualtrics to allow research assistants to
input information and photos from store visits.

Additionally, the SA was used to identify targeted (i.e., healthier)
and competing (i.e., EDNP) foods suitable for discounting as a part of
the pilot study. The SA categorized the healthier snack products on a
two-tiered system adapted from the specified nutrient targets from the
Institute of Medicine’s (IOM) (27) guidelines for competitive foods in
schools (Table 1). Tier A is the optimal target for the intervention’s
targeted snacks and includes fruits and vegetables, whole grain
products, nonfat or low-fat dairy products, baked or low-sodium chips
or pretzels, granola bars, and low-fat cookies. Additionally, based on
the IOM guidelines, nuts are allowed in Tier A, even if their fat content
is above the guidelines. Due to limited offerings of snacks in certain
stores in the pilot (and our desire not to add new products to stores),
we expanded the study guidelines to include Tier B, which allowed for
slightly higher calorie and sodium content for an additional group of
targeted snacks. Examples of Tier B snacks included Rice Krispy treats
and animal crackers. Competing snacks were considered less healthy/
unhealthy items that did not meet either the Tier A or Tier B standard.
As the goal of the CHOMPS pilot was to steer children toward
healthier analogs of competing snacks, the slightly higher standards
for Tier B snacks still worked to support that outcome.

Natural observation phase

Each recruited store began the intervention with a natural
observation period, which occurred on a rolling basis as each store
signed on to participate in the study. Research assistants utilized the
Kids Purchase Observation Tool (KPOT), an instrument developed
by the research team, to record child purchases during before and after
school time (copy of KPOT provided in Appendix). It was infeasible
to secure parental consent to gather individual child data and/or to
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communicate with youth shoppers. Therefore, research assistants
recorded only basic, observable data about child shoppers (estimated
grade level, observed sex (male, female, and unknown), whether the
child was shopping alone/with a group/with an adult), and their
purchasing decisions (snack choice and total cost of purchase). The
natural observation results provided baseline measurements and
helped to determine which snack items were being purchased most
often, forming the foundation for the schedule of items to
be discounted in the coupon intervention phase.

Coupon intervention

After the natural observation period, each store then participated
in the coupon intervention, which was carried out in two phases. In
Phase 1, both targeted and competing snack items were discounted
and a more passive promotion strategy was used. Children only
received the discounted price for a given snack item when using a
coupon at the point of sale. Stores 1-3 participated in Phase 1 from
October 2014 - June 2015. Phase 2 focused only on discounting
targeted snack items and utilized a more active promotion strategy.
Stores 2 and 4 participated in Phase 2 from September 2015 - June
2016. Ideally all stores would have continued through both phases;
however, this was not possible. Store 1 closed shortly after completing
Phase 1, and due to the burden on store owners of hosting the
experiment, Store 3 was no longer willing to participate after Phase 1.
See Table 2 for a summary of the intervention timeline.

During each intervention phase, data from the focus groups and
the natural observation phase were used to develop a weekly schedule
for each store that outlined the product and discount amount that
followed a Monday — Wednesday and a Thursday - Friday rotation.
Coupons for the discounted item/amount for the week were placed on
the shelf near the item and at the checkout counter in the store. See
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MAY 25 26 27 28 29
Granola Granola Granola
ckets -50.25 ety -50.25 packets -S0.25 Munchies Nuts -50.25 Munchies Nuts -50.25
7-8AM 7-8AM 7-BAM 7-8AM 7-BAM
2:15-3:15PM 2:15-3:15PM L 2:15-3:15PM ‘ 2:15-3:15PM & 2:15-3:15PM l
JUNE 1 2 3 4 5
Nature Valley Nature Valley Nature Valley Raylicious Raylicious
STORE Granola Bars -50.50|Granola Bars -50.50|Granala Bars -50.50{Candy -$0.25 Candy -$0.25
7-8AM 7-BAM 7-8AM 7-8AM 7-8AM
2:15-3:15PM S- 2:15-3:15PM 2:15-3:15PM 2:15-3:15PM 2:15-3:15PM
8 9 - HALF DAY; 12pm dismissal |11 12
Apple ar Apple or Apple or Apple or Apple or
Orange -50.50|Orange -50.50|0range -50.50| Orange -50.50|Orange -50.50|
7-8AM 7-BAM 7-BAM 7-8AM 7-8AM
2:15-3:15PM ' 2:15-3:15PM 12pm-1pm 2:15-3:15PM 2:15-3:15PM L
15 16 17 18 19
Granola Granola
Munchies Nuts -50.25 Munchies Nuts -50.25 Munchies Nuts -$0.25 packets -50.25 packels -$50.25
7-8AM 7-BAM 7-BAM 7-8AM 7-8AM
2:15-3:15PM 2:15-3:15PM 2:15-3:15PM 2:15-3:15PM 2:15-3:15PM L
22 23 24 25 26
Nature Valley Nature Valley Nature Valley Apple or Apple or
Granola Bars -50.50|Granola Bars -50.50|Granola Bars -50.50|Orange -$0.50|Orange -$0.50)
7-8AM 7-8AM 7-8AM 7-8AM 7-8AM
2:15-3:15PM 2:15-3:15PM 2:15-3:15PM 2:15-3:15PM 2:15-3:15PM
Person responsible for coll g all coup
from the previous days' discount and putting in
all of the new coupons (collect all coupons from
store shelves and store register
FIGURE 1
Sample discount schedule from a store in phase 1. This is a sample schedule from one month in one store only. RAs' names have been redacted

Figure 1 for a sample discount schedule. Discounts were offered on
snacks that were sold in a package or quantity that would likely
be eaten in one sitting (i.e., a one or two serving size quantity). The
discount amount on the coupons was based on focus group findings
and previous research by Cash and McAlister (8), which suggested
$0.25 and $0.50 discounts were sufficient to be influential (8). The
study piloted discount amounts of $0.10, $0.25, $0.50, and $1.00, with
the majority of discounts being $0.25 or $0.50.

Research assistants were present during before and after school
time to collect observational data about child purchases using the
KPOT. Training was also provided for store staff to ensure that no
adults were utilizing the coupons.

Phase 1

During Phase 1 of the coupon intervention, both targeted and
competing snacks were discounted in Stores 1-3 to assess children’s
price responsiveness to different snack types. Examples of targeted
snacks that were discounted include: baked chips, whole fruit, nut
mixes, sliced fruit or vegetables, Nature Valley granola bars, and
low-fat pretzels. Examples of competing snack items that were
discounted include: single-serving Doritos, Sour Patch kids, and El
Isleno plantain chips. The passive promotional strategies used in this
phase included posters and “kids-only coupons” signage alerting
children to the presence of the coupons. The signage was designed to
include animal characters and wording attractive to young shoppers,
which was pilot tested during the focus groups.

Phase 2
During phase 2, only targeted snack items were discounted in
Stores 2 and 4 and a more active promotion strategy was implemented.

Frontiers in Nutrition

The [omitted] posters and signage were still present in the active
promotion phase, but additionally simple, verbal messaging was used
by research assistants present in the stores to encourage purchases of
the targeted snack items. The messaging had either a health or
economic focus, such as:

Price Messaging.

“Hi! Have you seen these coupons, yet? They will save you 50 cents
on product!”

Health Messaging:

“Hi! Did you know you could use this coupon to save money on
healthier snacks?”

In addition to the price and health promotions, a spokesperson in
a monkey costume was used intermittently, to assess any additional
effect that might have on children’s purchase choices. The monkey was
matched to the design of one of the CHOMPS promotional posters
and was chosen because students of all ages during focus group pilot
testing responded positively to the monkey character as a
marketing messenger.

Measures

Observation data from both the natural observation and coupon
intervention phases in each store included information about the child
shoppers and their purchasing decisions. For each purchase event,
research assistants recorded the child’s estimated age range and sex,
whether the child was shopping alone/with a group, whether the child
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paid for his/her own purchase or if another child paid, whether or not
an adult was present, and whether or not an adult paid for the
purchase. No other identifying information was recorded for each
child; therefore, repeat shopping events over the course of the
intervention for any given child were not tracked.

In addition to their demographic information, data were recorded
about every item purchased regardless of package size including the
brand, flavor, package size, and item price for each snack and whether
or not a coupon was utilized. Because non-snack grocery items were
not of interest in this study, items that were obviously grocery
purchases were recorded in bulk and a total purchase cost recorded.

After all intervention phases were completed, nutrition
information was linked to each of the snack purchases based on the
reported brand, flavor, and package size. While drinks were not a
priority for discounting in this study, the nutritional content of
beverages was also included for each purchase event. Nutrition
information was gathered from photos of snack packages,
manufacturer websites, and the USDA Food and Nutrient Database
for Dietary Studies (FNDDS), and the nutrients included for each
snack item were based on the current Nutrition Facts Panel
requirements: calories (kcal), total fat calories (kcal), total fat (g),
calories from total fat (%), saturated fat (g), calories from sat. fat (%),
trans fat (g), cholesterol (mg), sodium (mg), carbohydrates (g), fiber
(g), sugar (g), calories from sugar (%), protein (g), vitamin A (%DV),
vitamin C (%DV), calcium (%DV), and iron (%DV).

Statistical analyses

Data were analyzed using Stata IC (StataCorp Statistical Software.
Version 14. College Station, TX; 2017). Comparisons of purchase
characteristics and nutritional content of snack purchases during the
three discount periods (i.e., natural observation/no discount, targeted
item discount in phases 1 and 2, and competing item discount in
phase 1) were made using Chi-squared tests as well as with pairwise
one-way t-tests comparing means between each discount period. A
simple linear regression was used to assess how shopping alone versus
in a group may have influenced purchasing choices. Purchase events
were excluded from the analysis if they contained items that were
unable to be identified. Additionally, purchases made by adults on
behalf of children and purchases that included grocery items were
excluded because we assumed those purchases were made with an
adult’s thus  the
acting autonomously.

influence/money and youth was not

Results

Across all stores and intervention phases, we recorded 2,973
purchase observations totaling approximately $6,000. Out of all
purchase events, the research assistants observed an almost equal split
between male and female shoppers, and about 55% of purchases were
made by shoppers estimated to be 10-12years of age (Table 3).
Shoppers aged 13 or older were the second most frequently observed
age group, followed by those younger than nine.

Children were observed purchasing a range of items, but the
majority of items were unhealthy snacks. Chips were most popular
(38% of observed purchases), followed by candy (18%) and baked
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TABLE 3 Shopper demographics (n = 2,973).

Approximate age category (years)

Less than 9 10-12 13 or older
Male (%) 18.72 56.41 23.51
Female (%) 14.47 54.56 30.20

9% may not equal 100 due to inability to estimate sex or age, and exclusion of purchases made
by adults and those including grocery items or items unable to code.

goods (12%). While the study did not involve discounting beverages,
it is notable that 18% of items purchased were beverages. The most
popular snack categories remained constant regardless of coupon
discount type (Table 4).

During both phases of the coupon intervention, only about 2.2%
of purchase events included the use of a coupon for a targeted item
and 3.6% for a competing item. The most popular discounted items
were fresh fruit (including both sliced and whole; 20 coupons used)
and Doritos (18 coupons used). When targeted products were being
discounted across both study phases, children spent an average of
$0.26 more per visit (p=0.00), as compared to the natural observation
phase when coupons had not yet been introduced (Table 5). During
the natural observation phase, children were observed purchasing
slightly more items per visit (2.3 items, p=0.00) than during the
targeted item discount periods in both phases (1.9 items) (Table 6).

Based on the simple linear regression analysis, we found
differences of a very small magnitude between youth shopping alone
versus in a group during the targeted discount period versus the other
two periods. Youth spent slightly more money when shopping alone
under Condition 1 (targeted discount), bought slightly fewer items,
and bought slightly more targeted items when compared to Condition
0. There were not significant differences between shopping alone vs.
in a group during the competing discount period (not shown). These
results essentially track with our overall study results.

Regardless of the type of discount being offered, each snack
purchase event averaged 493 total calories. The percentage of calories
from total fat was significantly lower during periods when targeted
items were discounted (28.8%) versus when no discount was provided
(32.3%; p=0.00) or when competing discounts were offered (32.2%,
p=0.01). Additionally, the fiber (2.5g), vitamin C (29.0 %DV), and
vitamin A (23.9 %DV) content of purchases was significantly higher
during periods when targeted item were discounted compared to both
no discount and competing item discount periods. Lastly, the
cholesterol content of snack purchases was significantly higher
(9.8 mg) during targeted discount periods than non- or competing
discount periods. Table 6 outlines the nutritional analysis of
snack purchases.

Lastly, no significant effects were observed as a result of the use of
passive (e.g., signage only) versus active (e.g., verbal cues and monkey
costume) promotional techniques.

Discussion

Based on the data presented here, initial results indicate that kids-
only coupons could play a role in shifting children’s snacking behavior.
Chips, candy, and drinks were found to be the most frequently
purchased items. On average, children spent significantly more money
and purchased slightly fewer items when healthier (targeted) items
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TABLE 4 Item purchases as % of total by discount type (n =5,892).

Condition 0: before coupons

Condition 1: targeted item

10.3389/fnut.2024.1290710

Condition 2: competing item

(n=2,048)A discount period (n = 2,664)A discount period (n =1,180)A
Chips 37.55 39.60 37.01
Candy 18.70 15.84 19.66
Drink 16.75 19.86 16.02
Packaged baked goods 14.84 8.30 15.76
Chocolate 6.64 4.32 5.93
Fruit snacks 4.00 1.95 3.05
Granola bars 0.44 0.38 0.00
Ice cream 0.15 3.60 0.93
Sandwich 0.24 1.20 0.00
Nuts and seeds 0.39 1.61 0.42
Fruit or vegetable 0.24 2.97 1.02
Other food# 0.05 0.38 0.17

n=number of items purchased during the study period indicated.

"Column totals may not equal 100% due to rounding. The conditions correspond to the different discount periods. Condition 0 is the natural observation period prior to the introduction of
coupons, which includes data from all stores. Condition 1 is when targeted items were discounted in both phase 1 and 2 and includes data from all stores. Condition 2 is when competing items

were discounted in phase 1 and includes data from only stores 2 and 4.
“Other foods includes pickles, meat sticks, assorted breakfast deli items.

TABLE 5 Purchase pattern pre- and post-coupon intervention by discount type.

Condition Condition 1: Condition 2:

0: before targeted item = competing item

coupons discount period = discount period

(n=921)A (n=1,521)A (n=531)A
Individual purchase total
cost $1.90(1.42) $2.16(2.00) $1.83(1.37) 0.00 0.00 0.72 0.00
Items per purchase 2.26(1.34) 1.93(1.34) 2.21(1.37) 0.86 0.00 0.79 0.00
Targeted items (for all
purchase events) 0.017(0.13) 0.043(0.20) 0.02(0.15) 0.00 0.00 0.82 0.30
Total targeted items
purchased~ 21 107 16 0.00 0.00 0.87 0.03
Number of coupons used (% - - - -
of purchases) - 33 (2.17%) 19 (3.58%)

n=number of observed purchase events during the study period indicated. Data represented in mean (standard deviation) unless otherwise indicated. Excluded are purchases made by adults

and those including grocery items or items were unable to be identified.

"The conditions correspond to the different discount periods. Condition 0 is the natural observation period prior to the introduction of coupons, which includes data from all stores. Condition
1 is when targeted items were discounted in both phase 1 and 2 and includes data from all stores. Condition 2 is when competing items were discounted in phase 1 and includes data from only
stores 2 and 4. Targeted items include all items that would have been eligible for discount but were not actually discounted. The total includes any instance in which targeted items were

purchased during each discount period, regardless of the coupon being offered if any.

were discounted, as opposed to either no discount or an EDNP
(competing) item discount. This may indicate that the coupons for
targeted products allowed children to spend more during that
shopping occasion on healthier snacks without the barrier of price
(“price effect”), knowing that healthier options tend to be more
expensive than EDNP options. Additionally, children were generally
not compensating by using the coupon savings to purchase additional
snack items (and may have actually been saving money). We also
suspect a potential spillover effect where the coupons and messaging
about healthier snack items reminded youth shoppers to purchase
healthier snacks (“informational effect”). Whether they bought the
snack on discount that day or not, they may have purchased fewer
snacks overall during the targeted item discount period.
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Additionally, a significantly higher number of targeted items were
purchased during targeted item discount days. While this difference
is modest in practical terms, it may indicate that the presence of
coupons for healthier snacks could increase children’s interest in
purchasing healthier items regardless of the specific item being
discounted and/or regardless of whether a child used a coupon. When
targeted coupons were present in the stores, the nutritional content of
purchases were better with regard to the ten nutrients of interest to
this study except for total calories, calories from saturated fat, calories
from sugar, and calcium. Improvements in calories from total fat,
fiber, and vitamin content may be driven by increases in fruit and
vegetable snack purchases during targeted discount periods. While
significantly higher cholesterol content was seen in purchases during
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TABLE 6 Average nutrient intake for select nutrients by discount type.

Condition 2:
competing item
discount period

(n=531)A

Condition 1:
targeted item

Condition 0:
before
coupons
(h=921)A

)@

discount period
(n=1,520)A

Calories (kcal) 496.99 (359.40) 488.36 (405.70) 499.39 (380.85) 0.00 0.86 0.99 0.84
Calories from total

fat (%) 32.34 (20.04) 28.84 (22.81) 32.18 (20.17) 0.00 0.00 0.99 0.01
Calories from sat. fat (%) 8.49 (7.29) 7.77 (8.22) 9.15(7.91) 0.00 0.07 0.28 0.00
Calories from sugar (%) 35.78 (30.50) 38.53 (35.02) 36.08 (30.54) 0.00 0.11 0.99 0.30
Fiber (g) 2.10 (2.67) 2.49 (3.18) 2.08 (2.53) 0.00 0.00 0.99 0.01
Cholesterol (mg) 4.23 (12.61) 9.83 (47.10) 3.71(8.38) 0.00 0.00 0.96 0.00
Sodium (mg) 503.92 (537.89) 564.02 (826.74) 477.49 (519.27) 0.02 0.10 0.77 0.40
Vitamin C (%DV) 18.40 (47.56) 28.99 (96.43) 14.65 (45.50) 0.00 0.00 0.64 0.00
Vitamin A (%DV) 3.44(10.13) 6.62(23.92) 2.88 (9.65) 0.00 0.00 0.84 0.00
Calcium (%DV) 8.06 (22.48) 7.31(17.18) 6.45 (12.47) 0.00 0.59 0.24 0.62

n=number of observed purchase events. Results presented as mean (standard deviation) in the units indicated, unless otherwise noted. Excluded are purchases made by adults and those
including grocery items or items were unable to be identified.

"The conditions correspond to the different discount periods. Condition 0 is the natural observation period prior to the introduction of coupons, which includes data from all stores. Condition
1 is when targeted items were discounted in both phase 1 and 2 and includes data from all stores. Condition 2 is when competing items were discounted in phase 1 and includes data from only

stores 2 and 4. %DV = percent Daily Value.

targeted item discount periods, this could be related to higher
purchases of discounted granola bars and nuts.

While no significant differences were observed between passive
versus active promotional phases, a longer duration of active promotion
may be necessary to observe effects. Additionally, it is likely that many
observed children were repeat customers in a given study store. If they
were exposed first to the passive promotion strategies, they may not have
reacted substantially to the shift to more active promotion.

Strengths and limitations

This pilot study is the first of its kind to assess the feasibility and
potential impact of healthier snack coupons meant for autonomous
youth purchasers. Major study design strengths include the real-world
setting and non-invasive observational approach that should have
minimized any observer effects. Despite the non-invasive approach,
researchers tracked a full or nearly full set of children’s autonomous
purchases in order to capture spillover effects, including increased
purchases of healthier items that were not being discounted. An
additional strength was the use of the IOM’s guidelines for competitive
foods in schools to determine discountable items.

This study is not without limitations. Most importantly, we were
unable to record individualized child data including demographics
and repeat purchases, since it would have been infeasible to acquire
parental consent for these young shoppers observed in actual retail
settings. Therefore, we could not analyze individual-level data (beyond
apparent age and sex) to infer who was buying which products and
why and/or control for confounders like income level. This limitation
is the flipside of the strength of the observational approach, and it is
possible that individualize data could reveal a smaller effect from the
coupons and/or effects only with certain demographic groups. This
pilot study also occurred only in a handful of inner suburbs of Boston
in 2014-2016. While neither of these should impact the internal
validity of the results and in general we do not anticipate youth’s

Frontiers in Nutrition

autonomous purchasing behavior to have shifted much in that time,
it is possible that the same results would not be observed today or
be readily generalizable to other locations.

Additionally, the Store Assessment Tool and KPOT used in the
study were designed for use in this specific study and did not go
through separate validity testing. The validated NEMS-CS*
instrument did provide the foundation for our Store Assessment tool;
however, additional components were added to gather more granular
data about healthy and less healthy snack availability and pricing.
While thorough training was provided to enumerators to ensure
reliable data collection, the Store Assessment and KPOT should go
through separate validity testing if to be used in a future trial.

Lastly, the data collection methods used were extremely time
intensive. The researchers sought to work with small community
partners to design a replicable intervention; however, there may
be self-selection bias at play with regards to the stores who opted into
the intervention. Working with larger stores and/or chains may bring
efficiency of scale and allow for technology, like electronic point-of-
sale systems, to streamline data collection.

Contribution to the field

Child nutrition interventions often focus on schools or home
settings and aim to improve health-related behaviors both inside and
outside of those environments. While it can be challenging to measure
the spill-over effects of these types of interventions, some evidence
suggests that children’s autonomous snack purchases will increase in
community settings if snack availability is limited in the household or
school (20, 28). Anecdotes from this study support this scenario, in
that researchers sometimes overheard statements that children were
buying large bags of chips and liter sodas because they were not going
to have access to them at home over the weekend. Therefore, more
research must aim to influence children as autonomous purchasers in
grocery or convenience store settings. Results from this pilot indicate
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that kids-only coupons have the potential to assist with shifting
snacking behavior outside of school settings, specifically when kids
are using their own money to make purchase decisions. These are
promising results that provide an effect size estimate that could be
used to design a fully powered randomized control trial. We anticipate
that such an intervention would be even more impactful when
combined with healthy snacking marketing campaigns and
interventions focused on creating healthier corner stores - a strategy
that is increasing in prominence (29-31).
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