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ABSTRACT

Background: American children typically eat fewer fruits and vegetables than recommended
by guidelines. This study examines whether free coupons can increase children’s fruit and veg-

etable intake at home.

Methods: Families of the participating students received weekly coupons for fresh fruits and
vegetables over a 1-month period. Pretest and posttest surveys were conducted to measure
change in consumption. Each survey consisted of 3 consecutive days of self-reported dietary

recall of each student’s fruit and vegetable intake for dinner.

Results: Coupon redemption across the 4-week study was 27.3%. There was evidence of

increased vegetable consumption, but not fruit consumption.

Conclusions: We identified successes and challenges that can guide practitioners, policymakers,

and other academic researchers in future endeavors to meet this goal.

INTRODUCTION

Poor nutrition in children contributes to childhood obesity persist-
ing into adulthood and is correlated with increased risks for costly
chronic diseases.! American children typically eat fewer fruits and
vegetables than recommended by the United States Department
of Agriculture guidelines.2 In particular, low fruit and vegetable
intake and high obesity rates are significant among low-income
households.3 Thus, the challenge is to find strategies to increase
children’s fruit and vegetable consumption to promote healthier
outcomes, especially for families of lower socioeconomic status.

Many school-based interventions have attempted to increase
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children’s fruit and vegetable intake using
a variety of methods during school lunch
and snack periods. Results have generally
found modest positive effects on children’s
fruit and vegetable consumption at school.
However, many children, especially in low-
income families, have limited access to
fruits and vegetables at home.5 Studies also
have shown that coupons, vouchers, and
price discounts positively impact fruit and
vegetable consumption.¢

The objective of this study was to evalu-
ate an intervention to increase children’s
fruit and vegetable intake at home by
increasing access to these items through free
coupons. We addressed 2 primary research
questions: (1) At what rate were the free
coupons redeemed by families over the study period; (2) Did fruit
and vegetable consumption increase for children in families that

redeemed most of their free coupons?

METHODS

Participants

Six classrooms of fourth grade students, three each in 2 Wisconsin
elementary schools participated in this study (N=121). Overall,
60% and 75% of students were eligible for free/reduced-price
school meals in Schools 1 and 2, respectively. Table 1 presents
demographic information for the sample. Parents received a let-
ter notifying them of the study and asking them to return the
signed letter only if they did not want their child to participate.
Participation was extremely high with only 2 students opting out.
Seven area grocery stores also participated by agreeing to accept

the coupons.

Materials and Procedure

Coupons—The family of each student received 4 sets of coupons
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each containing fifteen $1 coupons valid for 1 week, giving every
family $15 each week for a total opportunity of $60 to spend on
fresh fruits and vegetables. Figure 1 presents an example of the
coupons used in this study.

All coupons were mailed to the families along with instruc-
tions on when, how, and where to use the coupons. The coupons
were redeemable only for fresh fruits and vegetables because of the
added health benefits compared to canned/frozen items. Parents
also received information regarding the benefits of eating fresh

fruits and vegetables, including recipes to prepare fresh produce.

Procedure—We conducted training meetings with each of the
7 stores to design the coupons and arrange for accepting the
coupons at the point of sale. Prior to coupon distribution we
administered a pretest survey, followed by 2 posttest surveys
given during the second and fourth weeks. Each of these surveys
included dietary recall used to calculate average fruit and vegeta-
ble intake across 3 days. All surveys were conducted on Tuesday,
Wednesday, and Thursday with students recalling what they had
eaten on Monday, Tuesday, and Wednesday. Each family/child
was assigned an identification number, which was printed on
every coupon and on each student’s surveys so each child’s fruit
and vegetable consumption could be matched with their family’s

redeemed coupons.

Measurement—We collected self-reported consumption of the
students using the “A Day in the Life Questionnaire” (DILQ).
The DILQ has been validated for measuring incidences of fruit
and vegetable intake for elementary school age children.” We used
1 question from the DILQ), asking children to recall what they ate
for dinner. It is important to note that the DILQ gives only the
frequency that fruits and vegetables were consumed, and does not
assess the serving size or exact amount eaten.

All materials and procedures used in this study were approved
by the University of Wisconsin-Eau Claire Institutional Review

Board and the principals of both participating elementary schools.

RESULTS

Coupon Redemption

Out of 7,260 coupons, 1,981 were used for a redemption rate
of 27.3%. Figure 2 presents the distribution of total coupons
redeemed by families over the 4-week period. The families of
67 students (55.3%) redeemed zero coupons, while 24 families
(19.8%) redeemed half or less of their coupons. Only 18 families
(14.9%) redeemed more than $50 worth of coupons. On the pos-
itive side, almost $2,000 of fruits and vegetables were purchased
by families, but this also means that nearly $5,300 of free fruits
and vegetables were never purchased. Weekly coupon redemption
rates were relatively consistent between 25% to 30% over the 4

weeks of study.

Table 1. Demographic Information

Race/Ethnicity %
White 64.5
African American 6.6
Asian 20.7
Hispanic/Latino 5.8
American Indian 2.5

Sex %
Male 4.3
Female 58.7

Figure 1. Example of Coupons Mailed to Participating Families

Front
$1 Coupon $1

This coupon is valid for $1 off of a fruit or vegetable
purchase at the following locations:

Store One: Location, XXX
Store Two & Three: Location, X0XX
Store Four: Location, XXX
Store Fve & Six: Locations, XXX
Store Seven: Location XXX

No cash value. Cannot be combined with any other offers.
Some restrictions may apply. See store for details.

valid: mm/ddfyyyy - mm/ddfyyyy id #0000

Back

S1 Fruit/Vegetable Coupon  $1

Seven
Store
Names
&

Logos

Fruit and Vegetable Intake

We compared pretest consumption to posttest consumption
in weeks 2 and 4 respectively among children whose families
redeemed most of the coupons (redeemers) compared to those
who did not redeem any coupons (non-redeemers). Subjects were
classified as “redeemers” if their family redeemed at least $14 of
coupons during either week 2 or 4 during the study (N=9). These
families also tended to have consistent pattern of coupon redemp-

tion. Children were classified as non-redeemers if their family did
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Figure 2. Total Coupon Redemption Distribution

coupon redeemers and non-redeemers.
Contrast analysis revealed a significant

interaction when comparing pretest and

70 o7 posttest 2 to coupon redemption, F (1,
60 103)=6.76, P<.01. The interaction showed
that coupon redeemers consumed fewer
50 vegetables than non-redeemers during the
g pretest period. However, coupon redeem-
‘€ 40 . . .
kS ers increased their vegetable intake after 4
g 30 weeks, whereas non-redeemers decreased
£ their vegetable intake after 4 weeks sug-
Z 20 18 . .
gesting that coupon redemption helps
10 7 7 10 10 increase vegetable consumption among
. . I 2 I children (see Table 2).
0 |
Number and Dollar Amount of Coupons Redeemed DISCUSSION
This study assessed whether Wisconsin
families would use free coupons to pur-
chase fresh fruits and vegetables, and
Table 2. Fruit and Vegetable Consumption whether children in families that redeemed
their coupons would increase their fruit
Pretest Posttest 1 Posttest 2 X .
(Week 2) (Week 4) and vegetable consumption. Despite rela-
Mean  SD Mean  SD Mean  SD tively low coupon redemption rates (25%),
Fruit intake Redeemer o 03 0150 027 0188 026 for children whose families redeemed at
Non-Redeemer 0113 024 0092 021 0079 0.25 least $14 of their $15 of coupons dur-
Vegetable intake  Redeemer o7 027 0154 024 0239 025 ing the weeks of measurement, there was
Non-Redeemer 0.263  0.38 0189  0.28 0139 027 evidence of increased vegetable consump-
tion, but not fruit consumption. For fruit

not redeem any coupons during the 4 weeks (N=67). We did not
include children whose families had a random pattern of coupon
redemption (some weeks high or low) in the analysis. The sample
for these comparisons was restricted to only those students who

were present for all 6 survey days.

Fruit Intake

The results were analyzed using a two-way 2 (redeemer vs non-
redeemer) x 3 (pretest vs posttest 1 vs posttest 2) mixed design
ANOVA with repeated measures on the consumption. There was a
significant main effect of coupon redemption on fruit intake, F (1,
102)=3.85, P=.05. In general, children whose families redeemed
coupons showed higher pretest fruit intake (mean=.171) than the
non-redeemers (mean=.113). There was no significant change in
fruit consumption among redeemers; non-redeemers showed a
slight decline in their fruit intake but the difference was not sig-
nificant (see Table 2).

Vegetable Intake
Vegetable intake results displayed a significant interaction between
coupon redemption and the test period, F (2, 206)=4.71, P<.05.

This indicates the change in vegetable consumption among

consumption, the redeemers generally con-
sumed more fruit than the non-redeemers. However, free coupons
did not change the amount of fruit intake.

This study has several strengths that should be highlighted.
First, the sample included 2 separate comparison groups (redeem-
ers and non-redeemers) arising through differences in coupon use
across families. Second, our design consisted of pre/post com-
parisons of consumption across these 2 groups with consumption
measured as a 3-day average. Additionally, the children included
in this study were largely from families of lower socioeconomic
status and thus they represent a high-need group.

Additionally, recent changes to include fruits and vegetables in
the Special Supplemental Nutrition Program for Women, Infants,
and Children (WIC) food package were designed to help families
meet recommended dietary intake$ and there have also been calls
to reform Supplemental Nutrition Assistance Program (SNAP)
targeting healthy purchases including fruits and vegetables.” More
investigation is needed on these topics; thus, this research has
applications for both the WIC and SNAP programs.

Limitations
This study has several limitations that should be addressed in

future research. The small sample size combined with a low cou-
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pon redemption rate and relatively short period of study limited
the power of statistical tests of the program effect. The low cou-
pon redemption rate could be due to misunderstanding of cou-
pon instructions, lack of knowledge/experience in buying fresh
fruit and vegetables, a mismatch between coupon validity dates,
or shopping patterns. Also, our consumption measure over 3 days
for only dinner was not ideal, as it was possible the purchased
fruits and vegetables were eaten at times other than dinner, eaten
by other family members, or not eaten at all.

Future research should include all area grocery stores, includ-
ing smaller stores and larger chains and use a debit card to improve
redemption rates. A more effective consumption measure is also
needed, possibly involving parental documentation. Additional
research could also include parent follow-up surveys/focus groups
to better assess factors influencing coupon redemption rates and
to better understand existing barriers to increasing children’s fruit
and vegetable consumption. 10

Despite these limitations, the project was successful. In 1
month, nearly $2,000 of fresh fruits and vegetables were pur-
chased using free coupons, and vegetable consumption for dinner
among children whose families used the majority of their cou-

pons increased.

Acknowledgments: We would like to recognize Tyler Christiansen,
Lainee Hoffman, Stephanie Mabrey, Kevin Reinhold, April Ross, Laurelyn
(Wieseman) Sandkamp, and Aaron Wingad for excellent work as undergrad-
uate research assistants. We would also like to extend a special thank you
to Dr. William J. Klish for his insightful suggestions, Dr. Pipat Thontirawong
for his help with data analysis, and the teachers and administrators in the
2 participating schools and the staff at the 7 participating grocery stores.

Financial Disclosures: None declared.

Funding Support: Funding support was provided from the University of
Wisconsin — Eau Claire Office of Research and Sponsored Programs.

REFERENCES

1. Coronary heart disease risk factors. National Heart, Lung and Blood Institute
website. https://www.nhlbi.nih.gov/health/health-topics/topics/hd/atrisk. Updated June
22, 2016. Accessed February 6, 2017.

2. Usual dietary intakes: Food intakes, US population, 2007-2010. National Cancer
Institute, Division of Cancer Control and Population Sciences website. http:/epi.grants.
cancer.gov/diet/usualintakes/pop/2007-10/. Updated May 20, 2015. Accessed February
6, 2017.

3. Drewnowski A. Obesity, diets, and social inequalities. Nutr Rev. 2009;67 Suppl
1:536-539. doi.org/10.1111/j.1753-4887.2009.00157.x.

4. Evans CE, Christian, MS, Cleghorn CL, Greenwood DC, Cade, JE. Systematic review
and meta-analysis of school-based interventions to improve daily fruit and vegetable
intake in children aged 5 to 12 years. Am J Clin Nutr. 2012:96(4):889-901. doi 10.3945/
ajcn111.030270.

5. Cassady D, Jetter KM, Culp J. Is price a barrier to eating more fruits and vegetables
for low-income families? J Am Diet Assoc. 2007;107(11):1909-1915.

6. Herman DR, Harrison GG, Abdelmonem AA, Jenks E. Effect of a targeted subsidy on
intake of fruits and vegetables among low-income women in the Special Supplemental
Nutrition Program for Women, Infants and Children. Am J Public Health. 2008;98(1):98-
105. doi: 10.2105/AJPH.2005.079418.

7. Edmunds LD, Ziebland S. Development and validation of the Day in the Life
Questionnaire (DILQ) as a measure of fruit and vegetable questionnaire for 7-9 year
olds. Health Educ Res. 2002;17(2):211-220.

8. WIC food packages: Time for a change. U.S. Department of Agriculture; Food and
Nutrition Service website. http://www.fns.usda.gov/wic-food-packages-time-change.
Updated Oct 29, 2013. Accessed February 6, 2017.

9. SNAP and Obesity: The facts and fictions of SNAP nutrition. SNAP to Health! Website.
http://www.snaptohealth.org/snap/snap-and-obesity-the-facts-and-fictions-of-snap-
nutrition/. Accessed February 6, 2017.

10. Rasmussen M, Krolner R, Klepp KI, Lytle L, Brug J, Bere E, Due P. Determinants

of fruit and vegetable consumption among children and adolescents: A review of the
literature. Part I: quantitative studies. Int J Behav Nutr Phys Act. 2006:3:22:1-19 doi:
10.1186/1479-5868-3-22.

VOLUME 116 ¢ NO. 1 43



advancing the art & science of medicine in the midwest

WMJ (ISSN 1098-1861) is published through a collaboration between The Medical
College of Wisconsin and The University of Wisconsin School of Medicine and Public
Health. The mission of WM. is to provide an opportunity to publish original research,
case reports, review articles, and essays about current medical and public health
issues.

© 2017 Board of Regents of the University of Wisconsin System and The Medical
College of Wisconsin, Inc.

Visit www.wmjonline.org to learn more.






