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Abstract
Objective: The Farmers’ Market Fresh Fund Incentive Program is a policy, systems
and environmental intervention to improve access to fresh produce for
participants on governmental assistance in the USA. The current study examined
factors associated with ongoing participation in this matched monetary incentive
programme.
Design: Relationship of baseline factors with number of Fresh Fund visits was
assessed using Poisson regression. Mixed-effects modelling was used to explore
changes in consumption of fruits and vegetables and diet quality.
Setting: San Diego, California.
Subjects: Recipients of Supplemental Nutrition Assistance Program (SNAP), Special
Supplemental Nutrition Program for Women, Infants, and Children (WIC) and
Supplemental Security Income (SSI) who attended participating farmers’ markets
from 2010 to 2012 (n 7298).
Results: Among those with participation for ≤6 months, factors associated
with increased visits included reporting more daily servings of fruits and
vegetables (F&V) at baseline, being Vietnamese or Asian/Pacific Islander, and
eligibility because of SNAP/CalFresh or SSI (v. WIC). Among those who came for
6–12 months, being Asian/Pacific Islander, eligibility because of SNAP/CalFresh
and enrolling in the autumn, winter or spring were associated with a greater
number of Fresh Fund visits. Among those who came for >12 months, being male
and eligibility because of SSI were associated with a greater number of visits.
Overall, the odds of increasing number of servings of F&V consumed increased by
2% per month, and the odds of improved perception of diet quality increased by
10% per month.
Conclusions: Sustaining and increasing Fresh Fund-type programme operations
should be a top priority for future policy decisions concerning farmers’ market use
in low-income neighbourhoods.
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Current daily recommendations for fruit and vegetable (F&V)
intake in the USA range from five to thirteen servings
depending on age, sex and activity level(1); yet less than one-
third of Americans report consuming two or more servings of
fruits or three or more servings of vegetables per day(2).
Similar prevalence of low F&V consumption has been noted
in other high-income countries such as Canada, Australia and
the UK(3–5), as well as many low- and middle-income

countries(6). Moreover, evidence suggests that consumption
varies by individual and neighbourhood socio-economic
status, where lower socio-economic status has been linked
with decreased intake of F&V in the USA(4,7–9). Access to
food retail stores with healthier products has been found to
be associated with consumption of higher-quality foods(10–13)

and people who live in low-income and minority commu-
nities have decreased access to healthier food stores(11,14,15).
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In recent years, farmers’ markets have become
increasingly common in higher-income countries. The US
Department of Agriculture listed more than 8500 farmers’
markets across the USA in 2017, while Australia had 200
markets, the UK had approximately 500 markets in 2013,
and Canada had approximately 500 markets in 2009(16–19).
Furthermore, farmers’ markets are becoming more popu-
lar in the USA as an approach for improving access to
nutritious fresh foods for low-income consumers who
receive government nutrition assistance. From 2008 to
2015, there was a 761% increase in the number of
authorized farmers’ markets accepting Supplemental
Nutrition Assistance Program (SNAP; also known as Cal-
Fresh in California) benefits through the use of electronic
benefit transfer machines(20). To further improve access
and affordability, financial incentives to shop at farmers’
markets have been implemented among economically
disadvantaged populations who receive SNAP and Special
Supplemental Nutrition Program for Women, Infants, and
Children (WIC) nutrition benefits(21,22).

Previously published data suggest that farmers’ market
use is associated with increased F&V consumption among
SNAP and WIC beneficiaries(23–25); and furthermore, that
farmers’ market incentive programmes may increase
spending of benefit money(26), as well as the purchase and
consumption of F&V(27–33). As a result of this previous
research, the San Diego County Health and Human Ser-
vices Agency and the San Diego International Rescue
Committee created a partnership in 2008 to fully imple-
ment the promising practice of financially incentivizing a
primarily low-income refugee community to use govern-
ment assistance monies and incentives to purchase fresh
F&V at the existing City Heights farmers’ market. In 2010,
the San Diego County Health and Human Services Agency
used funding from the Centers for Disease Control and
Prevention (CDC) to expand the Fresh Fund programme
to four markets in low-income neighbourhoods and
expanded to an academic–community practice partner-
ship that included the Division of Child Development and
Community Health at the University of California San
Diego for content expertise, and the Institute for Public
Health at San Diego State University for evaluation. Fresh
Fund follows the CDC’s leadership in shifting from a focus
on individual health-risk behaviours to the implementation
of policy, systems and environmental change for chronic
disease prevention(34,35). Policy decisions to allow farmers’
markets to accept government assistance monies and to
incentivize their participation are substantially different
from attempts to convince individuals to change their
eating habits.

While promising, researchers who have examined
purchase and consumption patterns of F&V by low-
income populations at farmers’ markets lacked long-
itudinal or multivariate analyses(27–30), did not control
for potential confounding by participant characteristics(32)

or did not examine predictors of continued usage(33).

In addition, many of the studies were short-term research
projects and did not necessarily involve attempts to per-
manently embed the incentive programmes into the
practice settings of existing farmers’ markets as San Diego
County attempted to do. Herman and colleagues reported
the results of a 6-month nutritional intervention that
assigned postpartum WIC participants to either an inter-
vention group that received vouchers for shopping at
farmers’ markets or supermarkets, or a control group(31).
They found that the intervention group participants
increased and sustained their consumption of F&V for
6 months after the intervention ended.

Continued use of farmers’market incentive programmes
may indicate a greater need. Therefore, a better under-
standing of the characteristics of individuals who continue
to use farmers’ market incentive programmes may help to
develop more targeted advertising and outreach techni-
ques to reach the low-income populations who need the
assistance most. Therefore, the purpose of the current
study was to examine the factors associated with the
ongoing utilization of a farmers’ market incentive pro-
gramme among government nutrition assistance recipients
in San Diego, California.

Methods

Study population, study design and data collection
The evaluation period spanned from 1 June 2010 through
31 January 2012, during which time individuals were
invited to participate in Fresh Fund at five farmers’markets
in San Diego County if they received government assis-
tance from SNAP, WIC or Supplemental Security Income
(SSI/disability). Individuals younger than 18 years were
eligible if they received disability income or were eligible
for WIC because of pregnancy or having children under
the age of 5 years. All 7298 Fresh Fund participants pro-
vided enrolment data, which included demographic
characteristics, and were invited to complete voluntary,
self-reported paper surveys at baseline and at 3-month
intervals through the end of the evaluation period.
Information collected in the surveys included diet, food
purchasing behaviour and perceptions of the programme.
The International Rescue Committee’s Fresh Fund pro-
gramme staff administered the surveys in person to parti-
cipants who had limited literacy or those who spoke a
language other than English (i.e. Spanish, Vietnamese,
Chinese, Somali).

The Fresh Fund incentive consisted of 1:1 matching for
each dollar exchanged to receive Fresh Fund tokens up to
$US 20 per month. An enrolment and exchange booth was
permanently established at each of the participating mar-
kets to allow participants to enrol and then exchange
public assistance money for tokens to be used to buy F&V
at the markets. Purchased and matched incentive tokens
could be spent only at vendors who sold fresh produce or
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packaged foods, such as jams/spreads, breads, eggs,
pasta, cheese and fish; however, tokens purchased using
WIC funds could only be spent at vendors selling fresh
produce. In addition, participants were not required to
spend their tokens on the same day they were purchased.
Records of market attendance were collected and main-
tained by trained Fresh Fund programme staff at each
participating market and were used to determine the total
number of Fresh Fund booth visits. In addition, the
amount of government assistance or personal money
participants exchanged to receive matched incentive
tokens was also documented at each visit. Thus, pro-
gramme staff collected information about visits and money
exchanged each time the participant came to the market.
More detailed survey data were collected only every
3 months. Participating farmers’ markets were promoted
through local outreach and media efforts by non-profit
organizations, and included television and print cam-
paigns, Fresh Fund mailers and flyers, and posters placed
inside buses and bus shelters.

Statistical analysis
The first outcome of interest was the count of the total
number of Fresh Fund visits (i.e. the number of times
participants visited the Fresh Fund booth). The exposure
variables that were examined were collected at baseline
and included age, gender, race/ethnicity, number of
people living in each household, source of government
funding (WIC, SNAP/CalFresh, SSI), language in which the
survey was conducted (English, Spanish, Vietnamese,
Chinese, Somali), the farmers’ market attended, season of
Fresh Fund enrolment in 2010 or 2011 (spring: commen-
cing 20 March; summer: commencing 21 June; autumn:
commencing 22 September (23 September for 2011);
winter: commencing 21 December), the amount of money
exchanged to receive tokens (sum of personal cash/credit
and government assistance money), and self-reported
measures of daily consumption of F&V (<1, 1–2, 3–4 and
≥5 servings/d), overall diet quality (very healthy, healthy,
average, unhealthy, very unhealthy) and weekly spending
on F&V (< $US 10, $US 10–19, $US 20–29, $US 30–39,
≥ $US 40).

Descriptive statistics were computed for all variables by
the total months of Fresh Fund use (calculated as: (last visit
date – enrolment date); categorized as ≤6 months,
6–12 months and > 12 months), including median and
range for continuous variables, and frequency and per-
centage for categorical variables. The total number of
Fresh Fund visits per visitor was not evenly distributed
across months of Fresh Fund visits. For example, an
individual could have visited fourteen times in 6 months,
while another individual may have visited twice in
12 months. Presuming that the variables associated with
number of visits may be different by the length of time the
person participated in Fresh Fund, Poisson regression

analyses were stratified by categorical months of Fresh
Fund use (≤6 months, 6–12 months and >12 months). The
relationship of exposure variables to the number of Fresh
Fund visits in each of the three categories of months of
Fresh Fund use was analysed. Variables found to have
significant bivariate associations with the number of visits
at P< 0·20 were included in a multivariate Poisson
regression model using backward stepwise selection pro-
cedures. This level of significance was used to reduce the
possibility of excluding potentially meaningful variables
that may have occurred if a stricter cut-off value was used.
Listwise deletion of missing variables was performed to
restrict multivariate analysis to individuals with complete
data. Overdispersion was assessed by examining the ratio
of the deviance to the degrees of freedom for all Poisson
regression models. Rate ratios with 95% confidence
intervals and P values were reported to show the strength
and direction of these associations. Tolerance values were
calculated to assess collinearity among independent
variables.

Additional analyses were conducted using linear
regression to examine the relationship of government
assistance and personal money exchanged with baseline
daily consumption of F&V and the perception of overall
diet quality. Multivariate models were adjusted for age,
gender, race/ethnicity, source of government funding,
enrolment market and season of enrolment. In addition,
mixed-effects modelling with a random intercept was used
to explore within-individual changes in the amount of
money exchanged over the study period, and the average
number of daily servings of F&V and the perception of
overall diet quality that was reported at baseline and at
each follow-up assessment. Data were analysed using the
statistical software packages IBM SPSS Statistics version 22
and SAS version 9.3; analyses were two-sided with
P< 0·05 considered to be statistically significant.

Results

A total of 7298 people enrolled in Fresh Fund from 1 June
2010 through 31 January 2012 at participating farmers’
markets in San Diego County. Overall, the median age was
34 years (range: 7–100 years), 84·6% were female,
approximately half were Hispanic (49·5%) and 56·1%
were eligible because of receiving WIC benefits (Table 1).
More than half of participants (54·5%) visited Fresh Fund
once only (range: 1–36 visits), while the total length of
Fresh Fund use ranged from 0 to 20 months. A total of
7017 participants completed a baseline survey at enrol-
ment. Participants who were enrolled by October 2011
were eligible to complete a 3–6-month follow-up survey,
and those who were enrolled by January 2011 were eli-
gible to complete a 12-month survey. Among 1697 parti-
cipants who returned multiple times for at least 3 months,
908 completed both a baseline and a 3–6-month follow-up
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Table 1 Characteristics of Fresh Fund participants, overall and according to length of Fresh Fund use. San Diego, California, 2010–2012
(n 7298)*

Total ≤6 months (n 6127) 6–12 months (n 692) >12 months (n 479)

Characteristic Median or n Range or % Median or n Range or % Median or n Range or % Median or n Range or % P†

Age (years) (n 7275) <0·001
Median and range 34 7–100 34 7–100 36 13–90 36 9–99

Gender (n 7285) 0·007
Men 1121 15·4 908 14·8 121 17·6 92 19·3
Women 6164 84·6 5215 85·2 565 82·4 384 80·7

Race/ethnicity <0·001
Hispanic 3612 49·5 3106 50·7 298 43·1 208 43·4
White 1316 18·0 1167 19·1 100 14·5 49 10·2
Vietnamese 787 10·8 596 9·7 118 17·1 73 15·2
Other Asian 758 10·4 593 9·7 87 12·6 78 16·3
African American 481 6·6 415 6·8 41 8·5 25 5·2
East African 212 2·9 128 2·1 41 5·9 43 9·0
Multiple/Other 132 1·8 122 2·0 7 1·0 3 0·6

Survey language <0·001
English 4826 66·1 4134 67·5 458 66·2 234 48·9
Spanish 1827 25·0 1521 24·8 156 22·5 150 31·3
Vietnamese 470 6·4 347 5·7 57 8·2 66 13·8
Chinese 89 1·2 79 1·3 2 0·3 8 1·7
Somali 86 1·2 46 0·8 19 2·8 21 4·4

Household members (n 7293) 0·011
Median and range 4·0 1–14 4·0 1–14 4·0 1–14 4·0 1–11

Government assistance <0·001
WIC 4092 56·1 3571 58·3 324 46·8 197 41·1
SNAP/CalFresh 1958 26·8 1550 25·3 221 31·9 187 39·0
SSI 1248 17·1 1006 16·4 147 21·2 95 19·8

Season of enrolment <0·001
Spring 1238 17·0 936 15·3 218 31·5 84 17·5
Summer 3839 52·6 3349 54·7 200 28·9 290 60·5
Autumn 1892 25·9 1643 26·8 145 21·0 104 21·7
Winter 329 4·5 199 3·3 129 18·6 1 0·2

Enrolment market <0·001
City Heights 3112 42·6 2234 36·5 485 70·1 393 82·1
Southeast San Diego 232 3·2 222 3·6 10 1·5 0 0
San Marcos 2039 27·9 1780 29·1 173 25·0 86 18·0
Golden Hill 982 12·5 961 15·7 21 3·0 0 0
Linda Vista 933 12·8 930 15·2 3 0·4 0 0

Number of visits <0·001
Median and range 1·0 1–36 1·0 1–14 6·0 2–24 9·0 2–36
One 3976 54·5 3976 64·9 0 0 0 0 <0·001
Two 1159 15·9 1013 16·5 115 16·6 31 6·5
Three 596 8·2 487 8·0 72 10·4 37 7·7
Four 358 4·9 258 4·2 71 10·3 23 3·1
Five or more 1209 16·6 393 6·4 434 62·7 382 79·8

Total months of Fresh Fund use
Median and range 0 0–20 0 0–5·9 9·0 6–11·9 15·4 12·2–19·5

Total money exchanged ($US) <0·001
Median and range 20·0 1–711 20 0–320 100 6–560 147 15–711

Servings F&V/d‡ (n 6688) <0·001
<1 167 2·5 125 2·2 22 3·5 20 4·3
1–2 1819 27·2 1489 26·7 182 28·7 148 31·5
3–4 3061 45·8 2557 45·8 283 44·6 221 47·0
≥5 1614 24·5 1413 25·3 147 23·2 81 17·2

Perceived diet quality‡ (n 6709) <0·001
Very unhealthy 326 4·9 191 3·4 57 9·0 78 16·4
Unhealthy 1171 17·5 717 12·8 200 31·7 254 53·4
Average 2384 35·5 2049 36·6 202 32·0 133 27·9
Healthy 2111 31·5 1972 35·2 130 20·6 9 1·9
Very healthy 717 10·7 673 12·0 42 6·7 2 0·4

Weekly spending on F&V‡ (n 6724) <0·001
Less than $US 10 258 3·8 203 3·6 24 3·8 31 6·5
$US 10–19 1555 23·1 1242 22·1 166 26·1 147 31·0
$US 20–$29 1928 28·7 1556 22·7 211 33·2 161 33·9
$US 30–39 1173 17·4 996 17·7 106 16·7 71 6·1
$US 40 or more 1810 26·9 1616 28·8 129 20·3 65 13·7

WIC, Special Supplemental Nutrition Program for Women, Infants, and Children; SNAP, Supplemental Nutrition Assistance Program; SSI, Supplemental
Security Income; F&V, fruits and vegetables.
*Totals equal 7298 unless otherwise indicated.
†P values are based on χ2 tests or non-parametric Wilcoxon rank sum tests, and demonstrate overall significance of differences between total months of Fresh
Fund use by each characteristic.
‡Self-reported during baseline survey.
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survey; and among 582 individuals who returned multiple
times for at least 12 months, 252 completed a baseline and
a follow-up survey.

Tables 2 and 3 display the results of bivariate and
multivariate Poisson regression analyses stratified by total
months of Fresh Fund use, respectively. Among those who
came to Fresh Fund for ≤6 months, the unadjusted models
showed all variables except weekly spending on F&V at
baseline to be statistically significant for number of Fresh

Fund visits. All tolerance values were above 0·10, there-
fore we concluded that multicollinearity did not impact the
models. Multivariate Poisson regression showed that
individuals identifying as Hispanic ethnicity (v. Whites;
relative risk (RR)= 0·92; 95% CI 0·87, 0·97), enrolling in
the autumn (v. summer; RR= 0·77; 95% CI 0·74, 0·81) and
attending the Southeast San Diego (RR= 0·71; 95% CI
0·63, 0·80), San Marcos (RR= 0·78; 95% CI 0·74, 0·82) or
Golden Hill (RR= 0·77; 95% CI 0·72, 0·82) market (v. City

Table 2 Unadjusted Poisson regression analysis of the relationship of selected baseline characteristics with the number of Fresh Fund visits
by total length of Fresh Fund use. San Diego, California, 2010–2012 (n 7298)*

≤6 months (n 6127) 6–12 months (n 692) >12 months (n 479)

Characteristic RR 95% CI P RR 95% CI P RR 95% CI P

Age (10-year interval) (n 7275) 1·07 1·06, 1·08 <0·001 1·07 1·04, 1·09 <0·001 1·03 0·99, 1·07 0·073
Men (n 7285) 1·21 1·15, 1·28 <0·001 1·25 1·13, 1·39 <0·001 1·20 1·05, 1·37 0·009
Race/ethnicity <0·001 <0·001 0·040
White 1·00 Ref. 1·00 Ref. 1·00 Ref.
Hispanic 0·86 0·81, 0·90 0·87 0·76, 0·99 1·12 0·91, 1·38
Vietnamese 1·56 1·47, 1·67 1·25 1·09, 1·44 1·38 1·09, 1·73
Other Asian 1·13 1·07, 1·23 1·37 1·18, 1·58 1·28 1·02, 1·61
African American 0·95 0·87, 1·04 0·93 0·76, 1·15 1·04 0·76, 1·44
East African 1·18 1·04, 1·34 1·06 0·87, 1·23 1·21 0·93, 1·57
Multiple/Other 1·03 0·89, 1·18 0·87 0·56, 1·37 0·72 0·29, 1·80

Survey language <0·001 <0·001 0·104
English 1·00 Ref. 1·00 Ref. 1·00 Ref.
Spanish 0·87 0·84, 0·92 0·80 0·74, 0·86 1·06 0·99, 1·13
Vietnamese 1·58 1·48, 1·69 1·24 1·12, 1·37 1·22 1·13, 1·32
Chinese 0·91 0·77, 1·09 1·56 1·01, 2·43 0·87 0·68, 1·10
Somali 1·10 0·89, 1·35 1·02 0·85, 1·22 1·21 1·06, 1·38

Household members (n 7293) 0·98 0·97, 0·99 <0·001 0·97 0·96, 0·99 0·036 1·00 0·97, 1·03 0·870
Government assistance <0·001 <0·001 0·003
WIC 1·00 Ref. 1·00 Ref. 1·00 Ref.
SNAP/CalFresh 1·36 1·30, 1·42 1·36 1·24, 1·50 1·16 1·02, 1·32
SSI 1·51 1·44, 1·59 1·45 1·31, 1·61 1·28 1·10, 1·49

Season of enrolment <0·001 <0·001 0·523
Summer 1·00 Ref. 1·00 Ref. 1·00 Ref.
Autumn 0·88 0·84, 0·92 1·24 1·09, 1·40 0·92 0·80, 1·06
Winter 0·97 0·87, 1·09 1·49 1·32, 1·40 1·05 0·90, 1·21
Spring 0·92 0·87, 0·98 1·33 1·19, 1·49 1·05 0·90, 1·21

Enrolment market <0·001 <0·001 <0·001
City Heights 1·00 Ref. 1·00 Ref. 1·00 Ref.
Southeast San Diego 0·67 0·59, 0·75 0·93 0·72, 1·19 –† –

San Marcos 0·73 0·69, 0·76 0·71 0·65, 0·76 0·66 0·61, 0·72
Golden Hill 0·70 0·66, 0·74 0·88 0·73, 1·05 –† –

Linda Vista 1·26 1·19, 1·32 0·79 0·48, 1·28 –† –

Servings F&V/d (n 6688) 0·060 0·062 0·828
<1 1·00 Ref. 1·00 Ref. 1·00 Ref.
1–2 1·23 1·05, 1·43 0·78 0·63, 0·98 1·03 0·77, 1·39
3–4 1·21 1·04, 1·41 0·74 0·59, 0·92 1·09 0·81, 1·46
≥5 1·22 1·05, 1·42 0·74 0·59, 0·94 1·09 0·80, 1·48

Perceived diet quality (n 6708) <0·001 0·275 0·025
Very unhealthy 1·00 Ref. 1·00 Ref. 1·00 Ref.
Unhealthy 0·85 0·76, 0·96 1·05 0·88, 1·24 1·02 0·87, 1·18
Average 0·88 0·79, 0·98 0·99 0·83, 1·19 0·82 0·69, 0·97
Healthy 0·96 0·86, 1·07 1·14 0·95, 1·36 0·89 0·58, 1·38
Very healthy 1·00 0·89, 1·13 1·12 0·88, 1·41 1·15 0·53, 2·53

Weekly spending on F&V (n 6728) 0·262 <0·001 <0·001
$US 40 or more 1·00 Ref. 1·00 Ref. 1·00 Ref.
$US 30–39 0·95 0·89, 1·01 0·99 0·89, 1·10 0·98 0·88, 1·10
$US 20–29 1·02 0·96, 1·07 1·03 0·94, 1·13 1·10 1·01, 1·21
$US 10–$19 0·99 0·94, 1·05 1·08 0·98, 1·75 1·16 1·05, 1·27
Less than $US 10 0·98 0·88, 1·10 1·46 1·25, 1·70 1·23 1·08, 1·40

RR, relative risk; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children; SNAP, Supplemental Nutrition Assistance Program;
SSI, Supplemental Security Income; F&V, fruits and vegetables; ref., reference category.
*Totals equal 7298 unless otherwise indicated.
†n 0.
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Heights) had fewer visits after controlling for all other
characteristics. More visits to the market were indepen-
dently associated with identifying as Vietnamese (RR=
1·18; 95% CI 1·07, 1·30) and other Asian race/ethnicity
(RR= 1·11; 95% CI 1·03, 1·20); SNAP (RR= 1·26; 95% CI
1·20, 1·32) and SSI (RR= 1·29; 95% CI 1·19, 1·32) assis-
tance (v. WIC); attending the Linda Vista (RR= 1·19; 95%
CI 1·13, 1·26) market (v. City Heights); and baseline
reporting of F&V consumption of 1–2 servings/d (RR=
1·24; 95% CI 1·08, 1·43), 3–4 servings/d (RR= 1.24; 95%
CI 1·09, 1·43) and ≥5 servings/d (RR= 1·26; 95% CI 1·09,
1·44) (v. <2 servings F&V/d). Baseline perception of diet
quality as ‘very unhealthy’ was marginally associated

(P= 0·05) with more Fresh Fund visits compared with
healthier perceptions of diet quality. Among those who
came to Fresh Fund for 6–12 months, controlling for all
other variables in the model, fewer visits was associated
with identifying as African American (RR= 0·80; 95% CI
0·64, 0·99) and attending the San Marcos market
(RR= 0·82; 95% CI 0·73, 0·93); and a greater number of
visits was associated with identifying as other Asian race/
ethnicity (RR= 1·23; 95% CI 1·04, 1·46), SNAP assistance
(RR= 1·22; 95% CI 1·09, 1·35), and winter (RR= 1·29; 95%
CI 1·13, 1·48) and spring (RR= 1·23; 95% CI 1·08, 1·38)
enrolment. Among those who came to the markets for
>12 months, controlling for all other variables, SSI

Table 3 Multivariate Poisson regression analysis* of the relationship of selected baseline characteristics with the number of Fresh Fund
visits by total length of Fresh Fund use. San Diego, California, 2010–2012 (n 7298)†

≤6 months (n 5134) 6–12 months (n 625) >12 months (n 468)

RR 95% CI P RR 95% CI P RR 95% CI P

Age (10-year interval) 0·98 0·99, 1·00 0·176 –‡ – – 0·96 0·91, 1·01 0·128
Men – – – – – – 1·16 1·00, 1·35 0·052
Race/ethnicity <0·001 <0·001 –

White 1·00 Ref. 1·00 Ref. –

Hispanic 0·92 0·87, 0·97 0·91 0·80, 1·04 – –

Vietnamese 1·18 1·07, 1·30 1·13 0·95, 1·35 – –

Other Asian 1·11 1·03, 1·20 1·23 1·04, 1·46 – –

African American 0·94 0·86, 1·02 0·80 0·64, 0·99 – –

East African 1·01 0·88, 1·17 0·89 0·72, 1·10 – –

Multiple/Other 1·00 0·88, 1·13 0·84 0·53, 1·33 – –

Survey language 0·173 – –

English 1·00 Ref. – –

Spanish 1·00 0·95, 1·06 – – – –

Vietnamese 1·04 0·94, 1·15 – – – –

Chinese 0·70 0·52, 0·95 – – – –

Somali 0·99 0·80, 1·25 – – – –

Government assistance <0·001 <0·001 0·081
WIC 1·00 Ref. 1·00 Ref. 1·00 Ref.
SNAP/CalFresh 1·26 1·20, 1·32 1·22 1·09, 1·35 1·04 0·92, 1·20
SSI 1·29 1·19, 1·32 1·10 0·95, 1·28 1·30 1·03, 1·63

Season of enrolment <0·001 <0·001 –

Summer 1·00 Ref. 1·00 Ref. – –

Autumn 0·77 0·74, 0·81 1·14 1·00, 1·30 – –

Winter 0·93 0·84, 1·03 1·29 1·13, 1·48 – –

Spring 1·01 0·95, 1·06 1·23 1·08, 1·38 – –

Enrolment market <0·001 0·027 <0·001
City Heights 1·00 Ref. 1·00 Ref. 1·00 Ref.
Southeast San Diego 0·71 0·63, 0·80 0·94 0·67, 1·32 –§ –

San Marcos 0·78 0·74, 0·82 0·82 0·73, 0·93 0·68 0·57, 0·80
Golden Hill 0·77 0·72, 0·82 0·98 0·76, 1·27 –§ –

Linda Vista 1·19 1·13, 1·26 1·10 0·51, 2·37 –§ –

Servings F&V/d 0·012 – –

<1 1·00 Ref. – – – –

1–2 1·24 1·08, 1·43 – – – –

3–4 1·24 1·09, 1·43 – – – –

≥5 1·26 1·09, 1·44 – – – –

Perceived diet quality 0·050 – 0·060
Very unhealthy 1·00 Ref. – – 1·00 Ref.
Unhealthy 0·90 0·81, 1·00 – – 1·05 0·90, 1·22
Average 0·92 0·83, 1·02 – – 0·87 0·73, 1·03
Healthy 0·94 0·86, 1·04 – – 1·12 0·73, 1·74
Very healthy 0·98 0·88, 1·10 1·29 0·46, 3·60

RR, relative risk; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children; SNAP, Supplemental Nutrition Assistance Program;
SSI, Supplemental Security Income; F&V, fruits and vegetables; ref., reference category.
*Adjusted for all other variables in the multivariate model.
†Totals equal 7298 unless otherwise indicated.
‡Dashes indicate variables that were not included in the multivariate model.
§n 0.
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Table 4 Linear regression analysis of the relationship of selected baseline characteristics with government assistance and personal money exchanged by length of Fresh Fund use. San Diego,
California, 2010–2012 (n 7298)

≤6 months 6–12 months >12 months

Unadjusted Adjusted* Unadjusted Adjusted* Unadjusted Adjusted*

Characteristic β SE P β SE P β SE P β SE P β SE P β SE P

Age (10-year interval) 2·90 0·20 <0·001 −0·04 0·03 0·213 11·77 1·54 <0·001 0·15 0·26 0·565 7·75 3·26 0·018 −1·25 0·53 0·020
Men 7·29 0·95 <0·001 −1·30 1·03 0·205 36·95 6·62 <0·001 7·36 7·32 0·316 46·11 12·99 0·004 34·60 14·40 0·017
Race/ethnicity <0·001 <0·001 <0·001 <0·001 <0·001 0·487
White Ref. Ref. Ref. Ref. Ref. Ref.
Hispanic −6·25 0·87 −3·56 0·88 −24·28 7·25 −7·28 7·4 −10·63 17·56 −0·97 18·38
Vietnamese 19·53 1·28 10·18 1·55 33·60 8·53 33·10 10·78 52·92 20·46 40·87 24·54
Other Asian 4·65 1·28 3·16 1·41 39·48 9·20 38·59 10·35 39·60 20·20 17·83 22·02
African American −3·28 1·45 −3·36 1·47 −2·08 11·64 −12·71 12·09 −1·96 27·23 −14·94 27·95
East African 3·43 2·37 −0·83 2·50 0·65 11·64 −9·76 12·26 14·76 23·15 −2·12 24·80
Multiple/Other −1·31 2·42 −2·40 2·32 −37·37 24·53 −48·98 24·56 −47·24 65·90 −20·74 65·76

Government assistance <0·001 <0·001 <0·001 <0·001 <0·001 0·009
WIC Ref. Ref. Ref. Ref. Ref. Ref.
SNAP/CalFresh 11·69 0·78 10·32 0·88 51·78 5·40 41·09 6·38 51·04 11·19 37·97 14·19
SSI 16·64 0·91 10·57 1·60 58·49 6·15 16·87 11·10 66·96 13·69 66·23 24·21

Season of enrolment <0·001 <0·001 <0·001 0·005 0·714 0·453
Summer Ref. Ref. Ref. Ref. Ref. Ref.
Autumn −4·01 0·80 −8·03 0·82 23·84 7·10 16·26 7·25 −12·48 12·94 −17·43 12·95
Winter −3·78 1·93 −5·82 1·87 50·14 7·35 26·06 7·85 28·14 113·41 81·37 111·07
Spring −3·97 0·98 −1·37 0·94 37·08 6·37 19·78 7·18 4·90 14·03 3·00 14·17

Enrolment market <0·001 <0·001 0·034 0·014
City Heights Ref. Ref. Ref. Ref. Ref. Ref.
Southeast San Diego −10·99 1·80 −8·42 1·85 −25·42 21·28 −18·03 19·62 –† – –† –

San Marcos −7·55 0·81 −4·37 0·86 −27·04 5·90 3·80 6·37 −52·82 13·25 −37·28 15·16
Golden Hill −6·60 0·99 −3·06 1·03 6·89 14·85 27·11 14·72 –† – –† –

Linda Vista 12·21 1·00 8·76 1·09 −33·25 33·58 2·19 43·53 –† – –† –

Servings F&V/d 0·005 0·001 0·025 0·058 – 0·837 0·201
<1 Ref. Ref. Ref. Ref. Ref. Ref.
1–2 6·42 2·40 6·23 2·26 −42·85 15·34 −27·22 13·96 −2·14 27·11 21·88 26·95
3–4 7·06 2·36 7·27 2·23 −45·86 15·05 −25·12 13·87 8·67 26·57 40·51 26·72
≥5 8·17 2·40 8·30 2·27 −40·45 15·54 −13·44 14·45 6·34 28·42 43·61 28·46

Perceived diet quality <0·001 <0·001 0·011 0·887 0·249 0·458
Very unhealthy Ref. Ref. Ref. Ref. Ref. Ref.
Unhealthy −4·63 2·10 −2·79 1·97 8·90 10·22 2·06 9·29 −3·00 14·64 0·21 14·93
Average −0·82 1·96 0·58 1·85 2·89 10·21 3·18 9·46 −28·33 16·13 −19·35 16·35
Healthy 3·29 1·96 2·40 1·86 25·15 10·81 7·90 10·40 −24·12 39·82 11·48 39·57
Very healthy 4·62 2·12 3·17 2·01 29·08 13·84 10·58 13·05 25·82 81·00 74·61 110·57

WIC, Special Supplemental Nutrition Program for Women, Infants, and Children; SNAP, Supplemental Nutrition Assistance Program; SSI, Supplemental Security Income; F&V, fruits and vegetables; ref., reference
category.
*Adjusted for all other variables in the multivariate model.
†n 0.
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assistance continued to be associated with a greater
number of visits (RR= 1·30; 95% CI 1·03, 1·63). The only
other variable marginally associated with number of visits
for these >12 month users was male gender (RR= 1·16;
95% CI 1·00, 1·35). In linear regression analyses, after
adjustment, those who reported consuming a greater
number of servings of F&V daily (v. <1 serving/d) and
those who reported a healthy or very healthy diet (v. a
very unhealthy diet) at baseline exchanged significantly
more money, but only among those who came to Fresh
Fund for 6 months or less. These associations were not
significant for the groups who came longer than 6 months
(Table 4).

Finally, the results from the mixed-effects modelling
showed, on average, that the total amount of money
exchanged increased by $US 0·12 per month of Fresh
Fund use (P< 0·001), that the within-individual odds of an
increasing number of servings of F&V consumed
increased by 2% per month of Fresh Fund use (OR= 1·02;
95% CI 1·01, 1·03; P= 0·003), and that the odds of
improved perception of diet quality increased by 10% per
month of Fresh Fund use (OR= 1·10; CI 1·09, 1·11;
P<0·001; data not shown).

Discussion

Our analysis of this policy, systems and environmental
intervention contributes to the evidence that farmers’
market monetary incentive programmes may improve
affordability and access to fresh F&V among low-income
individuals and families. Over 7000 government nutrition
assistance recipients enrolled in Fresh Fund during the
evaluation period, with significant increases in self-
reported F&V consumption, improvement in the percep-
tion of overall diet quality and increased spending of
personal money and government assistance money seen
with continued use of Fresh Fund. These findings are
consistent with previous US studies in which increased
spending on and consumption of F&V were found to be
associated with the use of incentive programmes among
SNAP and WIC users(26,27,29–32). Although other similar
studies have found positive associations between incen-
tive programme use and consumption of F&V, the present
study is the first of its kind to find increased consumption
with continued market use among low-income consumers
using monetary incentives. Furthermore, upon the exam-
ination of independent predictors of repeated Fresh Fund
use, participants who reported unhealthier diets at base-
line were found to be marginally more likely to return to
Fresh Fund a greater number of times than those who
reported a healthier diet, but only among short-term users
(6 months or less), suggesting that those who regarded
their diets as unhealthier at baseline may have been
initially more eager to improve their diet quality; however,
over time they may have realized it was not sustainable for

a variety of possible reasons (e.g. barriers to access or lack
of variety of food items) and therefore did not continue to
use the programme past 6 months.

Seasonal and market differences were significantly
associated with continued use of Fresh Fund. Among
those who came to the market only for 6 months, those
who enrolled in the autumn compared with the summer
were less likely to have multiple visits; however, among
those who stayed for 6 to 12 months, winter and spring
enrolment were both associated with more visits than
summer enrolment. This could be because those who
enrolled in winter and spring had more reason or desire to
return during the spring and summer months when there
was likely to be a wider variety of produce available at the
markets; whereas those who enrolled in the summer
would have less time before the autumn and winter
months when variety may have been more limited. Clearly
the City Heights and Linda Vista markets were more likely
to have repeat visitors than the other Fresh Fund markets.
These were also the most established of the markets in
their neighbourhoods; in fact, both markets had func-
tioning community advisory committees. Interestingly, the
Linda Vista neighbourhood also had a large Asian popu-
lation, which may have influenced these results. It is
recommended that future research be conducted to
examine roles of market characteristics on continued use
of farmers’ markets. The one factor most highly associated
with number of visits for short-, medium- and long-term
participants was their use of government assistance money
in the form of SNAP or SSI. SSI-participating patrons who
stayed for over 12 months were 1·3 times more likely to
have a greater number of visits. Many SSI participants may
be elderly or disabled and thus may have been more likely
to continue using the market for food resources longer
than the generally younger WIC participants who were of
childbearing age. It was interesting that the three Poisson
regression models for short-, medium- and long-term users
demonstrated different results, with more variables
(including baseline very unhealthy diets) being associated
with number of visits for short-term users than long-term
users. The number of visits for shorter-term participants
was related to ethnicity, type of government assistance,
enrolment market, season of enrolment, baseline F&V
servings/d and perceived diet quality. Longer participation
was predominantly associated with type of income. SSI
recipients who used the market for 12 months or more
were the most likely to have the greatest number of visits.

Limitations must be kept in mind when interpreting
these results. Because Fresh Fund was a policy, systems
and environmental intervention, it was not meant to
manipulate individuals’ behaviours, and the data available
for the current analysis were limited to the information
collected among a convenience sample of those who
voluntarily chose to participate in the baseline and follow-
up surveys. In addition, perception of overall diet quality,
daily consumption of F&V and weekly spending on F&V
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were self-reported and therefore may introduce reporting
bias into the data. The generalizability of the results to
populations in other geographic regions may be limited.
However, our sample consisted of WIC, SNAP and SSI
recipients with a diverse make-up of sexes (15% male),
ages (7 to 100 years) and various racial/ethnic groups,
which may improve the external validity of these results as
they might apply to government nutrition assistance reci-
pients in other urban locations. Fresh Fund was conducted
in San Diego where weather likely plays a role in the
availability of and attendance at farmers’ markets
throughout the year, whereas markets in colder climates
likely close during the winter months. However, evalua-
tions of farmers’ market incentive programmes taking
place in cities with significant winter weather (Philadelphia
(Philly Food Bucks) and New York (Health Bucks)) have
found similar results, with increased spending on and
self-reported consumption of F&V among SNAP and WIC
participants(26,27,30). Since this was not a behavioural
intervention, the design did not include plans to actively
retain participants, but rather to examine participation
patterns over time. Participants continued to visit the
market based on their own perceptions of need and over
half of participants (55%) visited the market once only.
However, Dimitri and colleagues had a similar retention
rate (49%) in their longitudinal pilot study among SNAP
and WIC shoppers(33). It is unknown whether participants
continued to shop at the farmers’ markets if they chose not
to obtain Fresh Fund incentive tokens, in which case they
were not required to report to the Fresh Fund booth;
however, this is unlikely. Despite these limitations, the
present study has multiple strengths. There was a large
sample comprised of racially diverse groups, a wide range
of ages and a reasonable proportion of male participants.
Additionally, the analysis incorporated longitudinal mea-
sures, adding to the current cross-sectional evidence sur-
rounding farmers’ market incentive programmes.

Given the robust health benefits of diets rich in F&V and
the evidence that the general US population does not con-
sume nearly enough servings of F&V, farmers’ market
incentive programmes have the potential to affect the health
of low-income populations. Results showed that SSI govern-
ment funding remained the factor most associated with
number of visits to the market among those who remained for
12 months or more. In addition, the total amount of money
spent at a Fresh Fund market and the self-reported number of
servings of F&V consumed daily increased monthly with the
length of participation. Furthermore, the perception of diet
quality increased over time, highlighting a potential health
benefit of improving and sustaining access to, and afford-
ability of, farmers’ markets among economically dis-
advantaged populations. The results of the present study can
be used to inform future policy and practice interventions
within the USA (e.g. policy, systems and environmental
interventions). While the data from the present study have
specific geographic and demographic context, they contribute

to the evidence already provided by other incentive pro-
grammes in the USA (i.e. Philly Food Bucks and New York
Health Bucks), which both showed promise in sustaining
farmers’ market attendance and F&V consumption of
low-income consumers. Statistics from other countries indicate
that farmers’ markets are not as widespread as they are in the
USA(16–19); and to our knowledge, none have implemented
incentive or voucher programmes for low-income popula-
tions. However, these results can contribute to developing a
framework for designing and implementing similar pro-
grammes in countries where low-income populations could
benefit from farmers’ market incentive programmes. Among
countries where F&V consumption has been marginalized by
the Western, high-energy and low-nutrient diet, increasing
and sustaining Fresh Fund-type programme operations and
utilization, by those populations most at need, may stand to
provide more long-term healthy behaviour and in turn health
benefits.
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