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Introduction: Food and nutrition security is crucial for health, but many U.S. households experi-
ence food insecurity. This systematic review conducted in support of the Community Preventive
Services Task Force examines the effectiveness of Fruit and Vegetable Incentive programs in reduc-
ing food insecurity, increasing fruit and vegetable consumption, and improving health outcomes
among households with lower incomes.

Methods: Community Guide systematic review methods were applied. Studies were identified
through a literature search (inception of each database to February 2023). U.S. studies were
included if they evaluated programs offering participants financial incentives to purchase fruit and
vegetables; were designed for or implemented among populations with lower incomes; reported
health-related outcomes; and were published in English as peer-reviewed articles or government
reports.

Results: This review included 30 studies. Thirteen of 14 datapoints from 12 studies indicated FVI
programs reduced household food insecurity. Twenty-one of 29 datapoints from 23 studies showed
increased FV consumption. Programs providing incentives to participants at risk for or with diet-
related health conditions improved blood glucose levels by a median of 0.64 percentage points.
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Discussion: Based on the review findings, the Community Preventive Services Task Force recom-
mends Fruit and Vegetable Incentive programs for populations with lower incomes to reduce
household food insecurity, increase household fruit and vegetable consumption, and improve blood
glucose levels in participants at risk for or with diet-related health conditions. Although the review
did not find direct evidence of reducing health disparities, the Community Preventive Services Task
Force expects that these programs will improve health equity across the U.S. by improving the
affordability and accessibility of healthier foods for households with lower incomes.

Am ] Prev Med 2025;68(3):627—637. Published by Elsevier Inc.

INTRODUCTION

ood and nutrition security—consistent and equi-
F table access to healthy, safe, and affordable foods

essential to optimal health and well-being—is an
important social determinant of health (SDOH)." 1t
reduces chronic disease risk, prevents unnecessary health-
care use, and supports overall health.” Food insecurity
occurs when a household lacks sufficient resources to
acquire adequate food,” which may lead to higher risks of
premature mortality and shorter life expectancy.”

In 2023, 13.5% of U.S. households experienced food
insecurity, up from 12.8% in 2022.” Food insecurity dis-
proportionately affects households with lower incomes
and some racial and ethnic groups. Between 2016 and
2021, 33.4% of households below 130% of the poverty
threshold experienced food insecurity, as did 23% of
American Indian or Alaska Native households, 21% of
Black households, and 17% of Hispanic households.®

Research links food insecurity to lower dietary quality,
particularly in fruit and vegetable (FV) consumption.” FV
consumption accounts for 20% of the overall diet quality
score in the Healthy Eating Index (HEI), a measure used
to assess how well diets align with dietary guidelines.” FV
intake is associated with health benefits, including a
healthy weight, reduced risk of type 2 diabetes, stroke,
cardiovascular disease, cancer, and all-cause mortalityf)_11
Yet, only 12% of U.S. adults meet fruit intake recommen-
dations, and only 10% meet vegetable intake recommen-
dations."”” Among individuals with lower incomes and
Black individuals, FV intake is notably low, with only 7%
meeting daily intake recommendations."”

Structural barriers contribute to disparities in food
insecurity and FV consumption, including under-
resourced food environments that limit access to afford-
able, nutritious foods.'® Lower-income neighborhoods
often have a higher concentration of fast food restau-
rants offering low-cost, low-nutrient foods compared to
higher-income areas.'” Unfavorable SDOH—such as
unstable employment and inadequate housing—further
restrict access to nutritious food."”

To address these disparities, public health efforts
increasingly focus on fruit and vegetable incentive (FVI)

programs. These programs respond to evidence that cost
is a major barrier to accessing healthy foods, particularly
for Supplemental Nutrition Assistance Program (SNAP)
recipients.* FVI programs provide financial incentives
for FV purchases, improving affordability and access
and encouraging healthier choices through direct price
effects.' Some programs also include educational com-
ponents, like cooking demonstrations and nutrition
workshops. FVI programs can be implemented by com-
munity-based organizations, governments, and health
systems at various locations, including farmers markets
and grocery stores and may take forms such as point-of-
sale discounts, rebates, matches, and subsidies.

Engel et al. conducted a scoping review of FVI pro-
grams for SNAP participants, summarizing factors influ-
encing their effectiveness and impacts on FV purchases
and consumption.'* This paper presents a Guide to
Community Preventive Services (Community Guide)
systematic review that expands on previous research by
assessing FVI programs’ effects on food insecurity, FV
consumption, and other health outcomes in populations
with lower incomes. An analytic framework illustrating
expected outcomes is available from: https://www.the
communityguide.org/media/2024/pdf/af-sdoh-fruit-vege
table-incentive-programs-p.pdf

The Community Guide (https://www.thecommunity
guide.org/) serves as a repository of recommendations
on public health interventions, including modifications
to SDOH to improve food and nutrition security (avail-
able at https://www.thecommunityguide.org/topics/
social-determinants-health.html). These evidence-based
recommendations are issued by the Community Preven-
tive Services Task Force (CPSTF)—an independent
panel of public health experts—based on systematic
reviews conducted by the CDC’s Community Guide
Program and overseen by the CPSTF (https://www.the
communityguide.org/pages/about-community-preven
tive-services-task-force.html).

METHODS

This review employed Community Guide systematic
review methods."””"" The Methods Manual for
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Community Guide Systematic Reviews outlines these
methods and is available at https://www.thecommunity
guide.org/pages/methods-manual.html. The review team
included experts in food and nutrition security, SDOH,
and health equity. It also included experts in systematic
review methods from the CDC.

Librarians at CDC’s Stephen B. Thacker Library con-
ducted a search for relevant papers published from the
inception of each database through February 2023. Data-
bases included CINAHL, Cochrane Library, Embase,
Google Scholar, Medline, PsycInfo, Scopus, Sociological
Abstracts, and the U.S. Household Food Security Survey
(USDA) website. The review team also recommended
additional articles for inclusion as they identified
them during the review process. The detailed search
strategy is available at https://www.thecommunityguide.
org/findings/social-determinants-health-fruit-vegetable-
incentive-programs.html.

Studies were included if they evaluated FVI pro-
grams that provided financial incentives for purchasing
FV, were designed for or implemented among popula-
tions with lower incomes, reported health-related out-
comes, were conducted in the US, and were published
as peer-reviewed articles or government reports in
English. The inclusion criteria for populations with
lower incomes were broad, encompassing participants
eligible for federal nutrition assistance programs (e.g.,
SNAP), those reported to have lower incomes, and
those residing in areas with limited access to nutritious
food.

The review included RCTs, other designs with a
concurrent comparison group, and pre-post studies.
Studies were excluded if they used cross-sectional
designs, directly provided FV directly to participants,
or had fewer than 25 participants in the intervention
group. Additionally, studies that included FV incen-
tives as part of a larger federal nutrition assistance pro-
gram, such as SNAP, were excluded, as it is difficult to
attribute specific outcomes to the FVI component
when integrated within broader nutrition assistance
programs.

Two review team members independently screened
search results using DistillerSR'® software and abstracted
data from qualifying studies into Excel. Any disagree-
ments during screening or data abstraction were recon-
ciled through consensus. Data abstraction included
participant demographics, setting and intervention char-
acteristics, and outcomes of interest.

Reviewers assessed study quality based on program,
population, and sampling frame description; the validity
and reliability of program exposure and outcome assess-
ment; description and use of analytic methods; attrition
rates (less than 20% lost to follow-up); and control for
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. . 16,17 : s
confounding and biasing factors. ™ * These criteria were

part of a quality of execution assessment framework
described in detail in the Methods Manual for Commu-
nity Guide Systematic Reviews.'®'"” Studies were rated as
having good (0—1 limitations), fair (2—4 limitations), or
limited (>4 limitations) quality of execution, and studies
rated as limited quality of execution were
excluded.">'*"”

The primary outcomes of interest were household
food insecurity, FV consumption, and physical health
outcomes. Food insecurity is commonly assessed using
the USDA’s U.S. Household Food Security Survey Mod-
ule, which classifies food security into 4 categories: very
low, low, marginal, and high."” Effect sizes indicating
reduced food insecurity suggest favorable intervention
effects. Regardless of the version of the USDA module
used, these categories allow for the combination of
measures. In this analysis, the low and very low cate-
gories were combined into a single measure of food
insecurity.

Measures of FV consumption—servings, cups, times
per day, and whether daily recommendations were met
— were abstracted, along with other dietary measures
like diet quality and sugar-sweetened beverage intake.
Physical health outcomes of interest included blood glu-
cose (HbAlc), blood pressure, BMI, cholesterol, and
self-reported health quality.

Summary effect measures, including median absolute
changes with interquartile intervals (IQIs), were calcu-
lated when 4 or more datapoints (effect sizes reported by
studies or derived from pre-and post- intervention
measures) were available for an outcome. For studies
with multiple intervention arms, each effect size com-
pared to the control group was included. Both statisti-
cally significant and non-statistically significant effect
measures were included in the analysis. When fewer
than 4 datapoints were reported for an outcome, or
when outcomes could not be combined, individual study
results were summarized narratively.

Absolute change was calculated using reported effect
sizes or derived from pre- and post-intervention meas-
ures when available. For studies with a concurrent com-
parison group, the effect estimate was determined as the
difference in pre-post changes between intervention (I)
and comparison (C) groups: (Ipost — Ipre) — (Cpost —
Cpre)- For studies without a concurrent comparison
group, it was calculated as the difference between
pre- and postmeasurements for the intervention
group: Lpost — Lpre.

The pre-intervention measure (baseline) was the one
taken nearest to the start of the intervention, while the
post-intervention measure was either the last measure
taken while incentives were still being provided or, if


https://www.thecommunityguide.org/pages/methods-manual.html
https://www.thecommunityguide.org/pages/methods-manual.html
https://www.thecommunityguide.org/findings/social-determinants-health-fruit-vegetable-incentive-programs.html
https://www.thecommunityguide.org/findings/social-determinants-health-fruit-vegetable-incentive-programs.html
https://www.thecommunityguide.org/findings/social-determinants-health-fruit-vegetable-incentive-programs.html

630 Stein et al / Am J Prev Med 2025;68(3):627—637

that was not available, the nearest measure taken after
the intervention ended.

In addition to evaluating the effectiveness of FVI pro-
grams, the team systematically assessed the applicability
of findings across population, setting, and intervention
characteristics. Key applicability factors were identified
at the outset, and a priori hypotheses were developed
based on theoretical frameworks and team expertise. To
evaluate applicability, the team gathered and analyzed
data on differences among study participants, settings,
and intervention characteristics. This included examin-
ing the effectiveness of FVI programs across diverse
populations and conditions, as well as considering
within-study stratified analyses. Conclusions on applica-
bility were based on the consistency of results across
these factors to determine the generalizability of FVI
programs to various populations and settings.

RESULTS

Figure 1 summarizes the search process and yield. The
search identified 16,633 potentially relevant publications
identified through the librarians’ database search, along
with an additional 6 publications recommended by the
team. After full-text screening of 204 publications, 31
studies advanced to the quality of execution assessment
(Figure 1).°°° Summaries of the included studies are
available at https://www.thecommunityguide.org/media/
2024/pdf/set-sdoh-fruit-vegetable-initiatives-508.pdf.

A variety of study designs were included to evaluate
the effectiveness of FVI programs. Eligible studies
included individual RCTs*>***®; pre-post studies

. . 20,34,42,43,49
with  concurrent  comparison  groups ;

retrospective cohort studies’®; single group pre-post
Studiesz1,23—2(),30—32,35—37,39—41,44—48; and time series
studies without a concurrent comparison group.29

The quality of execution of these studies was assessed
to identify internal and external threats to validity. Eight
studies were rated as having good quality of execution,””
TAITAT0 while 22 had  fair  quality.””?"*
—32,33,34,37,38,39-4142-444549 e srudy with limited qual-
ity of execution was excluded,’® resulting in a total of 30
included studies. Common limitations included high
attrition (OVer 20%)20—22,25,29—32,34,35,37,38,40,42—44,47—49
and sampling issues, such as unclear definitions of sam-
pling frames or screening criteria and low participation
rates'Zl,23,24,26,27,29,31734,37739,41,49

Appendix Table 1 provides study and FVI program
characteristics. Most studies were published between
2016 and 2022. Studies were conducted in all 4 U.S.
regions and were predominantly based in urban areas.”
—29,33,34,42—46,48,50

Nearly half of the FVI programs offered incentives for
purchasing FV through produce prescriptions from
healthcare providers,”®™***%?>?73%414574 primarily for
participants at risk for or with diet-related health condi-
tions.”*"?>? #4474 More than half of the programs
incorporated education on nutrition or diet-related dis-
ease prevention,’*>?7 23 1IBINIALATT0 1y centives
could be redeemed at farmers’ markets,>*21-2> 30404144
—48,50 grocery Stores)31,35,38 or bOth.22_24’32’34’37’42’43’49

Most programs offered incentives in the form of sub-
SidieSZ(),23—29,31,32,34,35,37,41—43,45—48,5() or
matches.”"»*******%** For studies where monthly maxi-
mum incentives could be calculated, the median was $40
(IQI: $20 to $60), with dollar amounts reported

(Database inception - February 2023)

Records identified through Records identified by
database search team members
N=6

N = 16,633 /

Records after duplicates were removed
N = 14,455

Records excluded at
title and abstract level

l Full-text articles assessed for eligibility
04

!

Eligible articles
N=31

!

1 article excluded due to limited quality
of execution

!

| Included studies: 30

N = 14,251
5 Full-text articles excluded: N = 173

Reasons for exclusion:

Cross-sectional study design: 2

No comparison: 27

No outcomes of interest: 35
l Not in English: 1

Not in the United States: 5

Not intervention evaluation: 25

Not intervention of interest: 58
l Not peer-reviewed or government report: 9

Not population of interest: 2

Simulation model: 1
l Small sample size: 8

OE B B

Figure 1. PRISMA flow chart search process and results for fruit and vegetable incentive program studies.
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Table 1. Demographic Characteristics of Fruit and Vegetable Incentive Program Study Participants

Number of studies reporting Distribution median (1Ql)

Citations

Characteristics
Age
Reported in years 22
Reported in ranges 7
Not reported 1
Sex
Female 25
Not reported 5,
Race and ethnicity
Hispanic/Latino 24
Black or African American 26
White 25
Native Hawaiian or Other Pacific 1
Islander
Asian American 7
2 or more races 4
American Indian/Alaska Native 4°
Education
Less than high school 9
High school graduate or GED 9
Greater than high school 11
Reported in ranges or mean 2
education (years of education)
Did not report education 15
Participation in Federal Nutrition
Assistance Programs
SNAP 14
WIC 11
FDPIR 1
No assistance received or not 12
reported

20-27,30,33—35,38—-40,43—48,50

42y (29-53Yy)
Not applicable
Not applicable

29,31,32,37,41,42,49

28

72% (66%_82%) 21-27,29-31,33-35,37—41, 44-50

Not applicable

20,28,32,42,43

37% (11%_55%) 20—-27,29—34,37,39—44,48—-50

28% (9%—51%)
27% (8%—52%)

20-29,31,33,34,37,39-50

20—22,25—34,37—44,46,48—50

14% (Not applicable) 39
9% (2%_21%) 25,31,34,39,40,42,44
3% (1%_11%) 29,33,39,43
34,35,39,42

2% (0.40%—76%)
18% (10%—43%) 20,22—24,29,31,37,47,50
35% (23%—47%)
30% (25%—62%)
Not applicable

20,22-24,29,31,37,47,50
20,22—-24,29,31,37,41,46,47,50
21,34

Not applicable 25-28,30,32,38,40,42—45,48,49

55% (37%_ 100%) 21-23,25,29-31,35,37,38,45,47—49

16% (7%—100%)

84% (Not applicable) 3
NOt applicable 24,26—28,32,33,39—-41,43,46,50

20,23,25,29,31,34,35,37,42,44,45

20ne study conducted on Tribal Lands (Navajo Nation).

FDPIR, The Food Distribution Program on Indian Reservations; SNAP, Supplemental Nutrition Assistance Program; WIC, Special Supplemental Nutri-

tion Program for Women, Infants, and Children.

study was conducted.”
Nearly a quarter of studies reported
scaling the incentive amount by household
size,”>*%7%337>414% The frequency of incentive distribu-
tion varied, with most incentives being received at pro-
gram site Vvisits or redemption
Venues,21,22,25,27,30,33,38,4(),44,46,47 or disseminated
monthly.”***>*'7*>*% The median program duration

was 6 months (IQI: 3.4—6 months),?0™ 7277728414245
—48

reflecting the year the
—24,26,31,34,40,42,43

Table 1 presents the demographic characteristics of
study participants. All studies were conducted among
populations with lower incomes, with 55% of partici-
pants receiving SNAP benefits,*' 57297 31,39,37:38:45.47
~* Participants had a median age of 42 years.
3938:40,434550 The median percentage of female partici-
pants across the studies was 72%,>' 7?7771 737
“’Among studies reporting race and ethnicity, the
median percentage self-identifying as Hispanic or Latino

20-27,30,33-

March 2025

was 37902729 353739444850 Black or African Ameri-
can was 28%20729,31,33,34,37,39750; Whlte was 27%20722,25
343744464850, Native Hawaiian or Other Pacific
14%39; Asian  American  was

2 or more races accounted for

39%7°%%%; and American Indian or Alaska Native
made up 2%.”**>**** One study was conducted on tribal
lands (Navajo Nation).”*>*** Most participants (65%)

. . . 20)22,
had a high school education or higher.
24,29,31,37,41,46,47,50

Islander  was
25,31,34,39,40,42,44
99671 ;

Table 2 reports summary measures of outcome find-
ings for which there were 4 or more datapoints. Findings
with fewer than 4 datapoints or from studies reporting
measures that could not be combined are described nar-
ratively in the text. Figure 2 is a scatterplot illustrating
the effects of FVI programs on food insecurity, stratified
by studies with the greatest suitability of design (pre-
post with comparison group) at the top and those with
the least suitability (single group pre-post) at the bottom.
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Table 2. Summary Measures of Findings for Fruit and Vegetable Incentive Programs

Outcome

Median change (1Ql) Citations

Food insecurity

Percentage of participants with food insecurity (8
data pts from 7 studies)
Fruits and vegetables consumed per day

Servings/d (7 data pts from 5 studies)
Cups/d (10 data pts from 8 studies)
Number of times/d (5 data pts from 5 studies)
HEI score (6 datapoints from 3 studies)
Blood glucose (6 datapoints from 6 studies)
Blood pressure
Systolic (5 datapoints from 5 studies)
Diastolic (5 datapoints from 5 studies)
BMI (7 datapoints from 6 studies)

—0.64 pct pts in HbA1c levels (—1.33 to 0.08)

29,30,33,35,39,41,43

—18.00 pct pts (—25.95 to —12.30)

+1.10 servings/d (0.30 to 1.60) 81,33-35,47

+0.13 cups/d (0.10 to 0.30)
+ 0.49 times/d (—0.07 to 0.61)
+1.50 pts (0.93 to 4.88)

22-24,37,39,42,45,46
21,25,30,32,48
23,24,33

26,27,29,32,48,50

—0.49 mm Hg (—2.49 to 3.45) 26,27,29,48,50

—0.40 mm Hg (—1.19 to 0.83)
—0.05 kg/m? (—0.57 to 0.10)

26,27,29,48,50

27-29,33,48,50

Note: If there were fewer than 4 datapoints, or for studies that reported measures that could not be combined with other studies, the findings are

described narratively in the text.

HEI, healthy eating index; IQI, interquartile interval; kg/mz, weight in kilograms (kg) divided by the square of the height in meters (m2); mm HG, milli-
meters of mercury; pct pts, percentage points; servings/d, servings per day; times/d, times per day.

Effect sizes less than 0 indicate a decrease in food insecu-
rity, favoring the intervention.

Twelve studies reported household food insecurity
using the USDA’s U.S. Household Food Security Survey
Module,*#*%03332394 7444649 The  original  USDA
module includes 6 items measuring food insecurity over
the past 12 months. Ten studies used this 6-item mod-
ule; with 8 not specifying the assessment time

over the past 30 days.”””” One study used the 18-item
module to measure food insecurity over the past 3
months,”’ while another employed the 10-item module
to assess the past 30 days.” Additionally, 1 study
assessed food insecurity among children using the 9-
question Self-Administered Food Security Survey Mod-
ule for Youth.*®

Seven of the 12 studies examined the change in the

24,29,35,39,42—44,46 . . . . . . . . .
frame, and 2 assessmg fOOd 1nsecur1ty percentage Of part1c1pants experlencmg fOOd 1nsecur1ty.
8 datapoints
Author Year (Intervention +Single Group Pre-Post APre-Post with Comparison Group from 7 studies
Baseline, Intervention Duration)
1 Absolute Median: -18.00 pct
Harnack 2016 Incentives only 1 pts.
(882, 3months) | (IQl: -25.95, -12.30)
| Relative Median: -23.03%
Harnack 2016 1 (IQl: -38.71%, -18.10%)
Incentives + Restrictionst A 1
(77.6, 3 months) 1 Greatest suitability of
. study design
Ridberg 202143 (53.0, 3 months)* | A
1
Jones 20203 (82.0, 6 months)* [} * Least suitability of
I study design
Durward 2019% (70.0, 1 month+) :
GusNIP 2023% (66.2, NR)* 1 PS
1
[}
Cook 20212 (63.3, 6 months)* * 1
1
Ridberg 20184 .
(42.0, 4-6 months)™* 1 )
1 Favors Intervention
|
1
| |
-30 -25 -20 -10 -5 0 5 10
Absolute change in % of participants with food insecurity

Figure 2. Effects of fruit and vegetable incentive programs on food insecurity. NR, Not reported; Author names in bold indicate sta-
tistically significant changes; *significance was not reported; **indicate child population; “intervention was implemented during
COVID-19 pandemic; +: 1 month or more; ' Restriction: sugar sweetened beverages, candies, and sweet baked goods were selected

for restriction in the incentive plus restriction arm.
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In these studies, FVI programs reduced the percentage of
participants with food insecurity by a median of 18.00
percentage points (IQI=—25.95 to —12.30, 7 studies with
8 datapoints)””**?>*>***% (Figure 2). The remaining 5
studies could not be combined with the previously men-
tioned studies because they did not report percentages of
participants experiencing food insecurity. Instead, 1
study used odds ratios to measure changes, while the
others analyzed differences in module scale scores to
assess variations in food security levels. Of these studies,
3 datapoints from 2 studies showed significant reduc-
tions in food insecurity***"; 2 studies reported non-sig-
nificant reductions (arm 1: OR=0.70, NS; arm 2:
OR=0.75, NS)** (adjusted mean difference=0.05; 95%
CI= —0.35, 0.44)"*; and 1 study reported no change.”’
Overall, 13 of 14 datapoints from 12 studies reported
that FVI programs reduced household food insecurity.

FV consumption was assessed through dietary recalls
and surveys, with 23 studies reporting outcomes in serv-
ings per day, cups per day, number of times per day, or
other frequency measures of consumption.”’”>>*%*"*
799377404279 Eive studies (7 datapoints) measured serv-
ings per day, showing an increase of 1.10 servings per
day (IQI=0.30—1.60; 5 studies with 7 datapoints).‘“’33
~?>% Additionally, 1 study that could not be combined
with others reported a significant increase in FV servings
per day post-FVI program implementation (OR=1.02;
95% CI=1.01, 1.03; p=0.003).*

Eight studies (10 datapoints) measured cups of FV
consumed per day. Five programs showed an increase in
FV consumption by a median of 0.13 cups (IQI=0.10 to
0.30; 8 studies with 10 datapoints).”*”***7?#>%> One
study”’ narratively described cups consumed per day
and found no change. Another study™’ reported on half-
cup servings per day and found an insignificant decrease
in consumption for both children (absolute difference=
—0.26, NS) and adults (absolute difference=—0.22, NS).
Jones et al.”” reported a statistically significant 16
percentage point increase in the number of children
meeting the American Academy of Pediatrics recom-
mendation of >5 servings per day.

Five studies”"*”""**** analyzed the number of times
FV were consumed per day, reporting a median increase
of 0.49 times (IQI=—0.07 to 0.61). Two studies’”**
reported frequency measures that couldn’t be combined,
with 1 study” reporting no change in consumption, and
the other™* reporting a nonsignificant increase (absolute
difference=0.7, p=0.10). Overall, 21 of 29 datapoints
from 23 studies showed increased FV consumption, 5
showed no change, and 3 showed a decrease.

Diet quality was assessed using either the Healthy Eat-
ing Index (HEI) or a self-reported measure ranging from
very healthy to very unhealthy. The HEI (0—100) score
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compares consumption to USDA dietary recommenda-
tions, with higher scores indicating better dietary qual-
ity.”" FVI programs increased HEI scores by a median of
1.50 points (IQI=0.93—4.88; 6 datapoints from 3
studies).””***” One study"’ reported a significant
improvement in self-reported diet quality (OR=1.10;
CI=1.09, 1.11; p<0.001). Another study reported a
decrease of 0.14 sodas per day (p<0.005),” and 2 arms
of another study showed a 0.5 reduction in servings of
sugar-sweetened beverages (p<0.05).”” Overall, 3 studies
reported improvements in diet quality, while 4 showed
no change.

Studies measuring blood glucose, blood pressure, and
cholesterol limited participation to individuals at risk for
or with diet-related health conditions. Among these par-
ticipants, FVI programs reduced blood glucose Alc lev-
els by a median of 0.64 percentage points (IQI=—1.33 to
0.08; 6 studies).”®>7>93%48:30 Additionally, systolic blood
pressure decreased by a median of 0.49 mmHg (IQI=
—2.49 to 3.45; 5 studies) and diastolic blood pressure by
0.40 mmHg (IQI=—1.19 to 0.83; 5 studies).”**"***>"
One study found no significant impact on total choles-
terol, low-density lipoprotein, high-density lipoprotein,
or triglycerides.”

FVI programs showed no impact on adult BMI with a
change of -0.05 kg/m* (IQI=—0.57 to 0.10; 7 datapoints
from 6 studies).”’ *>?**®°° However, Jones et al.””
found a statistically significant reduction in BMI percen-
tile among children who were overweight or had obesity
at baseline. One study’” measured participants’ self-
reported health and found a 3.6 percentage point
increase in those describing their health as good, very
good, or excellent.

Community Guide methods assess the applicability of
FVI programs across different settings, populations, and
intervention characteristics.'” This review indicates that
findings are applicable across various contexts, including
different regions of the U.S., varying population densities,
males and females, all age groups, diverse races and eth-
nicities, and to populations with lower incomes and differ-
ing education levels. Several studies conducted stratified
analyses for different subgroups: sex”>’**"*>* (n=5);
ag 022:32,39,41,45,46 (n=6); race/ethni Cityzz,32,39,41,45,46 (n=6);
educational level?>*"*>*° (n=4); nutrition assistance
program participation”>’**"** (n=4); and employ-
ment status™® (n=1). However, overall, the analyses
did not reveal differences in effectiveness among the
subgroups examined.

DISCUSSION

The findings from this systematic review formed the
basis for the CPSTF recommendation of FVI programs



634 Stein et al / Am J Prev Med 2025;68(3):627—637

for households with lower incomes due to their strong
effectiveness in reducing household food insecurity,
increasing FV consumption, and improving blood
glucose levels among participants at risk for or with
diet-related health conditions. CPSTF also highlights
these programs’ potential to improve health equity
across the U.S. by making healthier foods more
affordable and accessible to households with lower
incomes.

Twelve studies reported on food insecurity, with 7
showing a median reduction of 18 percentage points
among participants. The remaining 5 studies, using non-
combinable measures, showed a general trend toward
reductions. Twenty-three studies assessed FV consump-
tion, with the majority showing overall increases. Lastly,
6 studies found that FVI programs for individuals at risk
for or with diet-related health conditions reduced blood
glucose Alc levels by a median of 0.64 percentage
points.

The substantial reduction in food insecurity under-
scores the effectiveness of FVI programs in improving
food access for households with lower incomes. Food
insecurity occurs when a household is unable to consis-
tently obtain adequate food due to financial constraints
or limited resources.” This situation is often exacerbated
by economic or national crises, such as the COVID-19
pandemic. FVI programs provide direct financial incen-
tives to help offset the cost of FV, which can be prohibi-
tively expensive for these families. When integrated with
broader food assistance initiatives like SNAP or the Spe-
cial Supplemental Nutrition Program for Women,
Infants, and Children (WIC), FVI programs strengthen
food support systems and promote health equity for
those facing economic hardship.”

The observed increases in FV consumption align with
the national objectives set by Healthy People 2030,
which targets incremental increases of 0.05 cups of fruits
and 0.08 cups of vegetables per 1,000 calories.”* This
review indicates that FVI programs may help partici-
pants reach these targets, demonstrating median
increases of 1.10 servings, 0.13 cups, and 0.49 times per
day. By providing financial incentives that enhance the
affordability and accessibility of FV, FVI programs can
help individuals and families with limited resources
meet dietary guidelines and advance public health nutri-
tion goals.

The reduction in blood glucose Alc levels underscores
the potential of FVI programs to benefit individuals at
risk for or living with diet-related health conditions,
such as diabetes. Research indicates that increasing FV
consumption is important for managing blood glucose
levels.”” By enhancing the accessibility and affordability
of healthier food options, FVI programs can support

dietary changes that can improve blood glucose manage-
ment and contribute to better health equity for under-
served populations.

Three key evidence gaps exist for future research on
FVI programs. First, most studies evaluated outcomes
while incentives were still being provided, which limits
insights into the long-term effects and sustainability of
these changes after program completion. Future studies
could explore the enduring impacts beyond the active
program period. Second, while findings are broadly
applicable to populations with lower incomes, there is
limited information on specific groups, such as children
in incentivized households. Since most studies focused
on overall household consumption, future research
could investigate how FVI programs affect children’s
consumption patterns and identify strategies to enhance
program effectiveness for this demographic. Finally,
more research is needed to understand how to tailor FVI
programs for different groups to optimize incentive
redemption.

Limitations

This review has several limitations. Over half of the
included studies reported more than 20% attrition, and
15 studies had unclear sampling frames, screening crite-
ria, or low participation rates. Additionally, FV con-
sumption was assessed through self-reports, which may
introduce potential recall and social desirability bias.
The measurement of FV consumption and food insecu-
rity varied across studies, limiting the ability to pool
effect estimates. To address this issue, the team grouped
measures by outcome type and pooled them when possi-
ble, providing narrative descriptions for results that
could not be pooled. Furthermore, the review could not
isolate the impacts of FVI programs that included nutri-
tional education components, limiting the ability to
determine the specific effects of the financial incentives
alone. Finally, while the literature search was rigorous
and comprehensive, it is important to acknowledge the
potential for missed studies, which is a common limita-
tion in systematic reviews.

CONCLUSIONS

Food and nutrition security is essential for health, as it
helps to reduce chronic disease risks and prevent prema-
ture mortality. However, many households in the U.S.
continue to struggle to access affordable, healthy foods,
including FV, which exacerbates health disparities. This
review highlights the effectiveness of FVI programs in
reducing household food insecurity, increasing FV con-
sumption, and improving blood glucose levels among
households with lower incomes. The findings can inform
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public health decision makers about effective strategies
to enhance food and nutrition security and improve
overall population health.
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