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 In the United States, low-income 
populations are disproportionately 
impacted by obesity and chronic 
diseases such as type 2 diabetes and 
hypertension compared with higher 
income populations.1,2 These dis-
parities may be explained, in part, by 
the retail food environment in low-
income communities, which often 
have limited availability of healthy 
foods.3 Residing in a community 
with low availability of healthy 
foods may negatively influence an 
individual’s diet-related behaviors.3 
Healthy food incentive programs 
implemented at farmers’ markets 
have the potential to improve com-
munity nutrition because they allow 
low-income individuals who partici-

pate in food assistance programs to 
redeem their benefits at local farm-
ers’ markets to procure greater vol-
umes of fresh fruits and vegetables.4-6 
In recent years, a number of research 
studies have reported the positive 
effects farmers’ market incentive 
programs have on food security, 
food shopping behaviors, and fruit 
and vegetable (FV) consumption 
among low-income populations.7-12 
 Race and ethnicity are widely 
considered to be influential factors 
in shaping health inequities1,2; both 
have been linked to poorer access to 
healthy foods and reduced FV con-
sumption among adults.13-15 Despite 
the growing body of literature on the 
benefits of farmers’ market incentive 
programs, information on the differ-
ential impact these programs have by 
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Introduction: Farmers’ market incentive 
programs, such as Link Match, provide 
monetary incentives to Supplemental Nutri-
tion Assistance Program (SNAP) participants 
to promote their use of local farmers’ 
markets. Information on racial/ethnic differ-
ences in the shopping behaviors and fruit 
and vegetable (FV) consumption of farmers’ 
market incentive program users is scarce. 
This research aimed to address this need by 
examining users of the Link Match incentive 
program in Illinois. 

Methods: A cross-sectional survey of 328 
Link Match users (39.6% non-Hispanic 
White; 45.4% non-Hispanic Black; and 
15.0% other) was conducted in 2016 and 
2017. Information on each participant’s 
demographics, farmers’ market shopping 
behaviors, and monthly frequency of FV 
consumption was collected from Link Match 
users. Chi-square and ANOVA tests were 
used to assess differences in farmers’ market 
shopping measures by race/ethnicity. Logis-
tic regression models were used to examine 
the association between race/ethnicity and 
frequency of FV consumption.

Results: A significantly higher percentage 
of non-Hispanic Black participants reported 
being an infrequent farmers’ market user 
(ie, shopping ≤ once a month) compared 
with non-Hispanic White and other partici-
pants (P=.01). After adjusting for covariates, 
non-Hispanic Black participants had lower 
odds of consuming fruit daily (OR: .44; 95% 
CI:.22-.86) compared with non-Hispanic 
White participants. Other participants had 
lower odds of consuming both fruit and veg-
etables compared with non-Hispanic White 
participants (OR: .30; 95% CI:.12-.71). 

Conclusions: Differences in shopping be-
haviors and FV consumption were observed 
by race/ethnicity among Link Match users. 
Future research should examine the nutri-

tional implications of these differences. Ethn 
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race/ethnicity is scarce. Several stud-
ies have been conducted on farmers’ 
market usage in general among low-
income populations, some of which 
solely targeted minority individu-
als to assess their barriers to usage, 
food shopping behaviors, and/or FV 
consumption.16-21 Although farmers’ 
market usage has been found to be 
associated with increased FV con-
sumption in several minority com-
munities across the United States, 
a key limitation to this research is 
the lack of information on racial/

of racial/ethnic background, to sup-
port their consumption of a healthy 
diet that aligns with national recom-
mendations.7,8 However, there is lim-
ited understanding of how FV con-
sumption behavior compares across 
racial/ethnic groups among low-
income adults who have access to a 
farmers’ market incentive program. 
 The objective of the research is 
to determine whether racial/eth-
nic differences exist in the farmers’ 
market shopping behaviors and fre-
quency of FV consumption among 
a diverse sample of Supplemen-
tal Nutrition Assistance Program 
(SNAP) participants who utilized a 
statewide farmers’ market incentive 
program in Illinois during the 2016 
and 2017 growing seasons. Findings 
from this study will provide the field 
a better understanding of the inter-
section of race/ethnicity, farmers’ 
market usage, and dietary behavior. 

Furthermore, study findings may 
provide public health nutrition re-
searchers and community organiza-
tions that operate farmers’ markets 
valuable information on differences 
in the dietary behaviors of diverse 
populations who utilize farmers’ 
markets and healthy food incen-
tive programs. We hypothesized 
that non-Hispanic Black partici-
pants will report a lower frequency 
of FV consumption compared with 
non-Hispanic White participants. 

Methods

Program Overview and Data 
Source
 Link Match is the largest farm-
ers’ market incentive program in 

Illinois.23 It provides SNAP partici-
pants a one-to-one dollar match (up 
to $25 per shopping visit) if they 
use their food assistance benefits to 
purchase SNAP-eligible foods from 
a participating farmers’ market.23 
Over 80 farmers’ markets and direct 
marketing farmers (farmers who sell 
their agricultural products directly 
to the public) in Illinois offered the 
incentive in 2017.23,24 Experimental 
Station, a Chicago-based non-profit 
organization, manages the incen-
tive program.23 During the 2016 
and 2017 farmers’ market seasons 
in Illinois (March – October), the 
organization surveyed 328 Link 
Match users (39.6% non-Hispanic 
White, 45.4% non-Hispanic Black, 
7.3% Hispanic, 2.4% non-His-
panic Asian, and 5.2% multiracial/
other) at famers’ markets located 
in the following cities: Chicago, 
Springfield, Urbana, Woodstock, 
Northbrook, Aurora, East St. Lou-
is, and Carbondale. Approximately 
140 and 188 people were surveyed 
in 2016 and 2017, respectively. 
 Each year, Experimental Station 
conducts a cross-sectional survey 
of Link Match users to assess their 
demographics, shopping behaviors, 
and program satisfaction. Only in-
dividuals who were aged ≥18 years 
and current SNAP participants were 
eligible to participate in the paper 
survey. Eligible individuals were sur-
veyed once, in either 2016 or 2017, 
at a participating farmers’ market. 
The survey did not change between 
years and was available in English 
and Spanish. Experimental Station 
staff checked the survey for readabil-
ity in both languages. Completed 
surveys were collected by market 

Findings from this study 
will provide the field a 
better understanding 
of the intersection of 

race/ethnicity, farmers’ 
market usage, and dietary 

behavior. 

ethnic differences in shopping be-
haviors and FV consumption of low-
income farmers’ market users.18-20

 Epidemiologic research contin-
ues to report significant racial/ethnic 
disparities in food shopping behav-
iors and FV consumption among US 
adults.14,15,22  For example, non-His-
panic Black adults are less likely to 
meet dietary recommendations for 
vegetable consumption.14,15 Farm-
ers’ market incentive programs aim 
to provide a financial resource to 
low-income populations, regardless 
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staff and mailed to Chicago for re-
view. To examine racial/ethnic dif-
ferences in the farmers’ market shop-
ping behaviors and frequency of FV 
consumption among Link Match us-
ers, a secondary analysis of the cross-
sectional survey data collected by 
Experimental Station was conducted 
in 2018. All procedures were in ac-
cordance with the ethical standards 
of the responsible committee on hu-
man experimentation (institutional 
and national) and with the Helsinki 
Declaration of 1975, as revised in 
2000. Informed consent was ob-
tained from all participants included 
in the study. The institutional review 
board at the University of Illinois 
at Chicago approved this research. 

Survey Instrument and 
Measures
 Staff at Experimental Station de-
veloped the self-administered survey. 
It featured 25 items organized into 
four sections: 1) demographics and 
health; 2) farmers’ market shopping 
behaviors and attitudes; 3) attitudes 
toward the Link Match program; 
and 4) frequency of FV consump-
tion in the prior month. Measures 
assessing the frequency of fruit and 
vegetable consumption were taken 
from the Centers for Disease Con-
trol and Prevention’s Behavioral Risk 
Factor Surveillance System (BFRSS). 
Frequency of farmers’ market shop-
ping was assessed by measures 
found on the National Cancer In-
stitute’s Food Attitudes and Be-
haviors Survey (FAB). Detailed 
information about these survey in-
struments is available online.25, 26 
 The demographic and health 
measures collected included: age 

(years; ≤40, 41-55, 56-70, >70); sex 
(male or female); number of house-
hold members; height, weight, and 
general health status (excellent, very 
good, good, fair, poor). Self-report-
ed height and weight measures were 
used to calculate each participant’s 
body mass index (BMI). Participants 
with a BMI ≥ 30 were considered 
obese. Measures for frequency of FV 
consumption in the prior 30 days 
were categorical: never, 1-3 times last 
month, 1-2 times per week, 3-4 times 
per week, 5-6 times per week, 1 time 
per day, 2 times per day, 3 times per 
day, 4 times per day, 5 or more times 
per day. Participants recorded their 
frequency of fruit consumption sep-
arate from their consumption of veg-
etable consumption on the survey.  
 The farmers’ market shopping 
behaviors assessed were: primary 
household food shopper (yes or no); 
number of years shopping at the 
farmers’ market; frequency of farm-
ers’ market shopping per month 
(≤once a month, every other week, 
once a week, > once a week); amount 
of money ($) spent on food per visit; 
and reasons for visiting the farmers’ 
market. Amount of money spent on 
food per visit included all forms of 
payment: cash; debit/credit; and Link 
Match. Participants were allowed to 
select all of their reasons for visiting 
the farmers’ market from the follow-
ing options: to purchase fruits and 
vegetables; to purchase baked goods; 
to purchase meats, eggs, and cheese; 
to purchase prepared foods/meals; 
and to enjoy the event/socialize. 
 Attitude and barrier measures 
were used to assess participants’ views 
about the Link Match program. Par-
ticipants recorded on a scale of 1 

(disagree) to 5 (agree) if they agreed 
with the following statements: 1) 
the Link Match program has posi-
tively affected their fruit and veg-
etable consumption; and 2) the Link 
Match program is important to their 
decisions on spending their SNAP 
benefits. Individuals who agreed 
with the statements (recorded 4 or 
5) were compared with those who 
were neutral or disagreed (recorded 
1, 2, or 3). Participants were allowed 
to select all of their barriers to using 
the Link Match more often from 
the following options: price of pro-
duce at the farmers’ market; farmers’ 
market hours of operation; farmers’ 
market location; lack of transporta-
tion; and the program match limit.  

Statistical Analysis
 Analyses were performed with 
SAS software (SAS version 9.4 (SAS 
Institute Inc., Cary, NC, 2018). De-
scriptive statistics (means and fre-
quencies) were calculated for mea-
sures among all survey participants 
and stratified by race/ethnicity. Due 
to small sample sizes, individuals who 
reported their race/ethnicity as His-
panic, non-Hispanic Asian, and mul-
tiracial/other were grouped together 
and compared with non-Hispanic 
White and non-Hispanic Black par-
ticipants. Considering that the mean 
number of household members dif-
fered among the racial groups, the 
amount of money spent per food 
visit was divided by total house-
hold size to examine the amount 
of money spent on food per house-
hold member across racial groups.27 
 Chi-square test of independence 
and analysis of variance (ANOVA) 
tests were used to identify statisti-
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cally significant differences in de-
mographics and farmers’ market 
shopping behaviors among the ra-
cial/ethnic groups. Crude and mul-
tivariable-adjusted logistic regression 
models were used to examine asso-
ciations between race/ethnicity and 

odds of daily FV consumption in the 
prior 30 days. Fruit and vegetable 
consumption were assessed separate-
ly. Daily consumption was defined as 
consuming at least once a day. Thus, 
all study participants who reported 
they consumed fruit/vegetables at 

least once per day in the prior 30 days 
were compared with all other partici-
pants. Model 1 is the crude model 
examining the association between 
race/ethnicity and odds of daily fruit 
consumption. Model 2 is model 1 
adjusted for location (Chicago vs 

Table 1. General characteristics of survey participants (2016 and 2017), stratified by race/ethnicity

Variable
All 

Participants
Non-Hispanic 

White
Non-Hispanic 

Black Other
TS (DF)a P 

N = 328 130 (39.6) 149 (45.4) 49 (15.0)

Demographics
Age group, n (%), yrs
   ≤ 40 147 (44.8) 71 (54.6) 45 (30.2) 31 (63.3)
   41 – 55 64 (19.5) 25 (19.2) 30 (20.1) 9 (18.4) 30.1 (6) <.001
   56 – 70 90 (27.4) 28 (21.5) 56 (37.6) 6 (12.2)
   > 70 27 (8.2) 6 (4.6) 18 (12.1) 3 (6.1)
Sex, n (%)
   Female 243 (82.1) 95 (80.5) 108 (83.1) 40 (83.3) .3 (2) .84
   Male 53 (17.9) 23 (19.5) 22 (16.9) 8 (16.7)
Household members, mean (±sd) 2.9 (±1.8) 3.1 (±1.9) 2.5 (±1.5) 3.7 (±1.6) 8.2 (2) <.001
Location, n (%)
   Chicago 92 (28.1) 18 (13.9) 60 (40.3) 14 (28.6) 24.0 (2) <.001
   Other 236 (71.9) 112 (86.2) 89 (59.7) 35 (71.4)

Health 
BMI, mean (±sd) 28.8 (±7.5) 28.1 (±7.5) 29.3 (±76.3) 29.3 (±7.1) .9 (2) .43
Obese (BMI ≥ 30), n (%) 
   Yes 108 (40.6) 43 (38.4) 48 (43.2) 17 (39.5) .6 (2) .75
   No 158 (59.4) 69 (61.6) 63 (56.8) 26 (60.5)
General health status, n (%)
   Excellent 33 (10.4) 11 (8.7) 15 (10.6) 7 (14.6)
   Very good 87 (27.5) 41 (32.3) 38 (27.0) 8 (16.7) 9.4 (8) .31
   Good 123 (38.9) 42 (33.1) 56 (39.7) 25 (52.1)
   Fair or poor 73 (23.1) 33 (26.0) 32 (22.7) 8 (16.7)

Fruit & vegetable intake
Frequency of Fruit Intake, n (%)
   ≤ 2 times per week 82 (27.2) 26 (20.8) 40 (30.5) 16 (35.6)
   3-4 times per week 56 (18.6) 20 (16.0) 29 (22.1) 7 (15.6)
   5-6 times per week 42 (14.0) 15 (12.0) 17 (13.0) 10 (22.2) 21.3 (8) .007
   1-2 times per day 55 (18.3) 36 (28.8) 15 (11.5) 4 (8.9)
   ≥ 3 times per day 66 (21.9) 28 (22.4) 30 (22.9) 8 (17.8)
Frequency of vegetable intake, n (%)
   ≤ 2 times per week 86 (28.2) 26 (21.0) 46 (34.1) 14 (30.4)
   3-4 times per week 50 (16.4) 17 (13.7) 22 (16.3) 11 (23.9)
   5-6 times per week 42 (13.8) 16 (12.9) 16 (11.9) 10 (21.7) 18.1 (8) .02
   1-2 times per day 60 (19.7) 34 (27.4) 23 (17.0) 3 (6.5)
   ≥ 3 times per day 67 (22.0) 31 (25.0) 28 (20.7) 8 (17.4)

BMI, body mass index; DF, degrees of freedom; SD, standard deviation; TS, test statistic. 
Frequencies may not equal the column total due to missing observations.
a. Test statistics and p values presented were calculated with either a chi-square test of independence (categorical measures) or ANOVA test (continuous measures). 
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other), age, sex, and household size. 
Model 3 is the crude model exam-
ining the association between race/
ethnicity and odds of daily vegetable 
consumption. Model 4 is model 
3 adjusted for the same measures 
included in model 2. P <.05 were 
considered statistically significant. 

results 

 Information on the demograph-
ics, health status, and frequency of 

FV consumption of participating 
Link Match users is displayed in 
Table 1 stratified by racial/ethnic 
group. Overall, most participants 
were aged ≤40 years and female. 
More than 40% of participants were 
obese according to their calculated 
BMI. Approximately 22% of par-
ticipants reported they consumed 
fruit ≥ 3 times a day, and 22.0% re-
ported they consumed vegetables ≥ 
3 times a day. Significant differences 
were detected among the racial/
ethnic groups for the measures: age 

group; number of household mem-
bers; market location; frequency of 
fruit consumption; and frequency 
of vegetable consumption. Greater 
percentages of non-Hispanic Black 
and other participants reported 
consuming fruits and vegetables ≤ 
2 times per week compared with 
non-Hispanic White participants.
 The farmers’ market shopping 
behaviors and attitudes of participat-
ing Link Match users are provided 
in Table 2 stratified by racial/eth-
nic group. Approximately 82.2% of 

Table 2. Farmers’ market shopping behaviors and attitudes of survey participants (2016 and 2017), stratified by race/ethnicity

Variable
All Participants Non-Hispanic White Non-Hispanic Black Other

TS (DF)a P 
N = 328 130 (39.6) 149 (45.4) 49 (15.0)

Shopping behaviors
Primary household shopper, n (%)
   Yes 264 (82.2) 109 (83.8) 119 (82.6) 36 (76.6) 1.3 (2) .53
   No 57 (17.8) 21 (16.2) 25 (17.4) 11 (23.4)
Years shopping at market, mean (±sd) 2.7 (±2.5) 3.0 (±2.7) 2.3 (±2.2) 3.33 (±2.5) 4.6 (2) .01
Frequency of shopping, n (%)
   > Once a week 86 (26.7) 41 (31.5) 34 (23.5) 11 (23.4)
   Once a week 130 (40.4) 54 (41.5) 50 (34.5) 26 (55.3) 16.7 (6) .01
   Every other week 52 (16.2) 18 (13.9) 26 (17.9) 8 (17.0)
   ≤ Once a month 54 (16.8) 17 (13.1) 35 (24.1) 2 (4.3)
Reasons for visiting market, n (%)
   Fruits and vegetables 320 (97.6) 127 (97.7) 144 (96.6) 49 (100.0) - -
   Baked goods 100 (30.5) 47 (36.2) 35 (23.5) 18 (36.7) 6.3 (2) .04
   Meats, eggs, cheese 119 (36.3) 58 (44.6) 40 (26.9) 21 (42.9) 10.6 (2) .005
   Prepared food/meals 41 (12.5) 14 (10.8) 17 (11.4) 10 (20.4) 3.3 (2) .19
   Enjoy event 99 (30.2) 43 (30.1) 35 (23.5) 21 (42.9) 7.4 (2) .02
Amount spent per visit, mean (±sd)
(per household member) 14.0 (±11.4) 13.1 (±11.3) 14.9 (±11.0) 14.5 (±13.0) .7 (2) .52

Attitudes and barriers
“LINK Match has positively affected my 
FV consumption.”, n (%) 286 (89.1) 120 (93.0) 122 (85.3) 44 (89.8) - -

“LINK Match is important when 
deciding to spend my SNAP benefits.”, 
n (%)

297 (93.4) 124 (96.1) 128 (90.8) 45 (93.8) - -

Barriers to using LINK Match, n (%)
   Price of produce 27 (8.2) 9 (6.9) 13 (8.7) 5 (10.2) .6 (2) .75
   Market hours of operation 55 (16.8) 22 (16.9) 22 (14.8) 11(22.5) 1.6 (2) .45
   Market location 33 (10.1) 13 (10.0) 15 (10.1) 5 (10.2) .0 (2) .99
   Lack of transportation 55 (16.8) 22 (16.9) 26 (17.5) 7 (14.3) .3 (2) .87
   Match limit 61 (18.6) 27 (20.8) 16 (10.7) 18 (36.7) 17.1 (2) .0002

FV, fruits and vegetables; DF, degrees of freedom; SNAP, Supplemental Nutrition Assistance Program; SD, standard deviation; TS, test statistic.
Frequencies may not equal the column total due to missing observations.
a. Test statistics and P presented were calculated with either a chi-square test of independence (categorical measures) or ANOVA test (continuous measures). 
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participants were the primary food 
shopper for their household. Mean 
number of years shopping at the 
farmers’ market was 2.7 and 40.4% 
of participants reported they visited 
the farmers’ markets once a week. 
Statistically significant differences 
were observed among the racial/eth-
nic groups for the measures: number 
of years shopping at the market; fre-
quency of shopping; reasons for visit-
ing the market; and barriers to using 
Link Match more often (the match 
limit). On average, non-Hispanic 
Black participants reported fewer 
years shopping at the farmers’ market 
compared with non-Hispanic White 
and other participants. A greater per-
centage of non-Hispanic Black par-
ticipants reported being infrequent 
users (ie, shopping ≤ once a month). 
A lower percentage of non-Hispanic 
Black participants reported baked 

goods and meats, eggs, and cheese as 
reasons why they visit the market. A 
greater percentage of other partici-
pants reported enjoy the event/so-
cialize as a reason why they visit the 
market. Furthermore, a greater per-
centage of other participants report-
ed the Link Match limit as a barrier 
to using the program more often. 
 Results from crude and multi-
variable-adjusted logistic regression 
models examining the association 
between race/ethnicity and odds 
of daily FV consumption among 
participating Link Match users are 
recorded in Table 3. Crude logis-
tic regression models indicated that 
non-Hispanic Black and other par-
ticipants had significantly lower odds 
of consuming fruit and vegetables 
at least once a day compared with 
non-Hispanic White participants. 
After adjusting for covariates, non-

Hispanic Black participants contin-
ued to have lower odds of daily fruit 
consumption, but not vegetable 
consumption compared with non-
Hispanic White participants. Other 
participants continued to have lower 
odds of daily vegetable consumption 
but not fruit consumption compared 
to non-Hispanic white participants. 

dIscussIon 

 The scientific literature on farm-
ers’ market usage among low-income 
populations has grown substantially 
in the past decade.4-6,16-22 Despite 
this growth, information on racial/
ethnic differences in the diet-related 
behaviors of low-income individu-
als who utilize farmers’ markets and 
farmers’ market incentive programs 
continues to be limited. In a recent 

Table 3. Crude and multivariable-adjusted logistic regression models examining associations between race/ethnicity and odds 
of daily fruit and vegetable consumption among survey participants

Model 1 Model 2 Model 3 Model 4

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Race/Ethnicity
   NH White REF REF REF REF
   NH Black .50 (.30-.83) .44 (.22-.86) .55 (.34-.90) .68 (.35-1.31)
   Other .35 (.16-.73) .46 (.20-1.05) .29 (.13-.61) .30 (.12-0.71)

Other Measures
Age, years - .98 (.72-1.35) - .93 (.67-1.29)
Gender
   Male - 1.24 (.56-2.72) - 1.05 (.45-2.28)
   Female REF REF
Household members, n - 1.07 (.91-1.26) - 1.10 (.93-1.30)
Location
   Chicago - 1.37 (.71-.24) - .84 (.43-1.61)
   Other REF REF

CI, confidence Interval; NH, non-Hispanic; OR, odds ratio. 
Model 1: crude model examining the association between race/ethnicity and odds of daily fruit intake.
Model 2: model 1 adjusted for location (Chicago vs. other), age, gender, and number of household members.
Model 3: crude model examining the association between race/ethnicity and odds of daily vegetable intake.
Model 4: model 3 adjusted for location (Chicago vs. other), age, gender, and number of household members.
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systematic review on barriers to 
farmers’ market usage among low-
income populations, Freedman and 
colleagues reported that only 41% of 
the 49 studies included in the review 
reported the race/ethnicity of their 
study participants.28 Furthermore, 
only 15% of the studies focused 
on racial and ethnic minorities.28 
Reporting the race and ethnicity 
of study participants, and stratify-
ing key results by race/ethnicity, is 
needed if researchers and stakehold-
ers aim to properly access the impact 
of introducing farmers’ markets and 
farmers’ market incentive programs 
to diverse low-income communities. 
 The aim of the current study was 
to identify racial/ethnic differences 
in the farmers’ market shopping 
behaviors and frequency of FV con-
sumption among Link Match users 
in Illinois. Considering that the ex-
isting information on this topic is 
limited, this study contributes valu-
able information to the literature 
on racial/ethnic differences in the 
diet-related behaviors of low-income 
farmers’ market incentive program 
users. Non-Hispanic Black partici-
pants, on average, reported fewer 
years shopping at the farmers’ market 
compared with non-Hispanic White 
and other participants. Furthermore, 
a greater percentage of non-Hispanic 
Black participants reported being 
infrequent farmers’ market shoppers 
while a significantly lower percentage 
of non-Hispanic Black participants 
reported that they visit the market 
to enjoy the event. These findings 
suggest: 1) interest in farmers’ mar-
kets may be lower among non-His-
panic Black Link Match users; and 
2) non-Hispanic Black users may 

have food shopping preferences that 
differ from non-Hispanic Whites. 
 Both nutrition and sociological 
research on farmers’ market usage 
among non-Hispanic Black indi-
viduals provide insight to this topic 
area.6, 29-35 Although Blanck and col-
leagues reported that race/ethnicity 
was not a significant predictor of 
monthly frequency of farmers’ mar-
ket use,29 a qualitative study by Fish 
and colleagues reported that low-
income African American women in 
North Carolina had low interest in 

cultural factors in shaping low-in-
come minority population’s percep-
tions of farmers’ markets.34,35 This 
research emphasizes the notion that 
the surrounding community, farm-
ers’ market managers, vendors, and 
regular customers shape the identity 
of a farmer’s market, which may not 
be inclusive to low-income minority 
populations.34,35 It is possible that 
low-income minority populations 
face stigma at farmers’ market with 
a predominately higher income and 
non-Hispanic White customer base 
that may deter their usage of the mar-
ket and its incentive programs.33-35

 A key objective of farmers’ market 
incentive programs is to increase FV 
purchasing and consumption among 
low-income populations; several 
studies have reported that usage of 
farmers’ market incentive programs 
is associated with increased FV con-
sumption.8,10,11 Nevertheless, these 
studies either focused solely on one 
racial/ethnic group or did not report 
FV consumption findings by race/
ethnicity. Larger epidemiological 
studies have reported that racial/eth-
nic disparities exist with respect to 
meeting national dietary recommen-
dations for FV consumption.14,15 For 
example, Kirkpatrick and colleagues 
observed that a lower percentage of 
non-Hispanic Black adults met di-
etary recommendations for whole 
fruit and total vegetable consump-
tion compared with non-Hispanic 
White and Storey and colleagues 
found that non-Hispanic Black 
adults consumed less dietary fiber 
from FVs.14,15 After adjusting for co-
variates, including frequency of mar-
ket usage per month, non-Hispanic 
Black participants in the current 

Non-Hispanic Black 
participants in the 

current study had lower 
odds of consuming fruit 

daily compared with 
non-Hispanic White 

participants.

using farmers’ markets to purchase 
fresh produce.30 Furthermore, Sin-
gleton and colleagues found that lack 
of awareness and lack of interest were 
key reasons why low-income African 
American and Latino women in Ala-
bama did not use farm-to-consumer 
retail outlets (eg, farmers’ markets, 
farm stands, community supported 
agriculture programs).6 Sociologi-
cal studies by Alkon and colleagues 
highlight the role of race and social-
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study had lower odds of consum-
ing fruit daily compared with non-
Hispanic White participants. Other 
participants had lower odds of con-
suming vegetables daily. Additional 
research is needed to understand why 
these differences in consumption 
frequency exist among Link Match 
users and provide greater context to 
the implications of these differences. 

Study Limitations
 The limitations of this research 
should be noted. The small sample 
size may have affected the abil-
ity to identify significant differences 
among the racial/ethnic groups. Fur-
thermore, a larger sample size would 
have allowed us to make detailed 
comparisons of race/ethnicity by 
level of FV consumption frequency. 
The volunteer sample of SNAP par-
ticipants and the low number of His-
panic and non-Hispanic Asian Link 
Match users who participated in 
the survey were key limitations. Be-
cause data were only collected from 
SNAP participants in Illinois who 
volunteered to complete the survey, 
findings may not be representative 
of all SNAP participants who utilize 
the Link Match program or farmers’ 
market incentive programs outside 
of Illinois. Those who did not volun-
teer may be different with respect to 
their demographics, farmers’ market 
shopping behaviors and attitudes, 
and FV consumption. If the sample 
sizes for Hispanic and non-Hispanic 
Asian Link Match users were larger, a 
more robust analysis could have been 
conducted considering the socio-
cultural differences that exist among 
non-Hispanic Whites, non-Hispanic 
Blacks, Hispanics, and non-Hispanic 

Asians. Although the survey featured 
several measures from validated sur-
veys, the full survey was not pilot-
ed prior to this research study. The 
measures for FV consumption solely 
reflect the frequency of consump-
tion in the prior 30 days. They do 
not provide insight to serving size, so 
we were unable to evaluate how par-
ticipants’ consumption aligns with 
dietary recommendations. Data on 
the age of each participating farm-
ers’ market, the demographics of 
its customer base, the demograph-
ics of the surrounding community, 
and the built environment of the 
surrounding community (eg, walk-
ability, public transportation) were 
not collected. This data would have 
provided greater context to the find-
ings on farmers’ market shopping 
behaviors and barriers to using Link 
Match. Moreover, all data were self-
reported by survey participants; 
self-reported data are often subject 
to misreporting and recall errors.

conclusIons and 
IMplIcatIons 

 In summary, racial/ethnic differ-
ences in the farmers’ market shop-
ping behaviors and frequency of FV 
consumption were observed among 
Link Match users in Illinois. These 
findings may be informative to re-
searchers and community organiza-
tions that are developing new edu-
cational or outreach programs that 
intend to increase utilization of 
farmers’ market incentive programs 
among low-income minority popu-
lations. Overall, additional research 
is needed to provide more context 

to the health and nutritional impli-
cations of race/ethnicity in farmers’ 
market and farmer’s market incen-
tive program usage among diverse 
low-income populations. Informa-
tion on both the perceptions of 
farmers’ markets and the impact of 
incentive program participation on 
food purchases and dietary intake 
across seasons would add much 
depth to the field’s understanding 
of the benefits of farmers’ market 
incentive programs. Currently, very 
little is known on how introducing 
a farmers’ market incentive program 
to a low-income community differs 
given the community’s racial/ethnic 
composition. Differential effects may 
be observed with respect to the food 
shopping behaviors and dietary in-
take. Therefore, future studies could 
consider evaluating the differential 
impact of using farmers’ market in-
centive programs on the food shop-
ping behaviors and dietary intake of 
several racial/ethnic groups over time 
to fill this key void in knowledge. 

Conflict of Interest
 No conflicts of interest to report. 

Author Contributions
 Research concept and design: Single-
ton, Chatman, Spreen; Acquisition of data: 
Singleton, Kessee; Chatman; Spreen; Data 
analysis and interpretation: Singleton, Kes-
see; Chatman; Spreen; Manuscript draft: 
Singleton; Statistical expertise: Singleton; 
Acquisition of funding: Chatman, Spreen; 
Administrative: Singleton, Kessee; Chatman; 
Spreen; Supervision: Singleton, Chatman, 
Spreen

References
1. Krueger PM, Reither EN. Mind the gap: 

race/ethnic and socioeconomic disparities 
in obesity. Curr Diab Rep. 2015;15(11):95. 
https://doi.org/10.1007/s11892-015-0666-6 
PMID:26377742

2. Valero-Elizondo J, Hong JC, Spatz ES, 
et al. Persistent socioeconomic disparities 

https://doi.org/10.1007/s11892-015-0666-6
https://www.ncbi.nlm.nih.gov/pubmed/26377742


Ethnicity & Disease, Volume 30, Number 1, Winter 2020 117

Race/Ethnicity and Farmers’ Market Shopping - Singleton et al

in cardiovascular risk factors and health 
in the United States: Medical Expendi-
ture Panel Survey 2002-2013. Athero-
sclerosis. 2018;269:301-305. https://doi.
org/10.1016/j.atherosclerosis.2017.12.014 
PMID:29254694

3. Larson NI, Story MT, Nelson MC. Neigh-
borhood environments: disparities in access 
to healthy foods in the U.S. Am J Prev Med. 
2009;36(1):74-81. https://doi.org/10.1016/j.
amepre.2008.09.025 PMID:18977112

4. Young C, Karpyn A, Uy N, Wich K, Glyn J. 
Farmers’ markets in low income communi-
ties: impact of community environment, 
food programs and public policy. Comm 
Development. 2011;42(2):208-220. https://
doi.org/10.1080/15575330.2010.551663

5. Cohen AJ, Lachance LL, Richardson CR, 
et al. “Doubling up” on produce at detroit 
farmers markets: patterns and correlates 
of use of a healthy food incentive. Am J 
Prev Med. 2018;54(2):181-189. https://
doi.org/10.1016/j.amepre.2017.10.005 
PMID:29246675

6. Singleton CR, Fouché S, Deshpande R, 
Odoms-Young A, Chatman C, Spreen C. 
Barriers to fruit and vegetable consump-
tion among farmers’ market incentive 
programme users in Illinois, USA. Public 
Health Nutr. 2018;21(7):1345-1349. https://
doi.org/10.1017/S1368980018000101 
PMID:29455705

7. Payne GH, Wethington H, Olsho L, Jerni-
gan J, Farris R, Walker DK. Implementing a 
farmers’ market incentive program: perspec-
tives on the New York City Health Bucks 
Program. Prev Chronic Dis. 2013;10:E145. 
https://doi.org/10.5888/pcd10.120285 
PMID:23987251

8. Savoie-Roskos M, Durward C, Jeweks M, 
LeBlanc H. Reducing food insecurity and 
improving fruit and vegetable intake among 
farmers’ market incentive program partici-
pants. J Nutr Educ Behav. 2016;48(1):70-
76.e1. https://doi.org/10.1016/j.
jneb.2015.10.003 PMID:26598911

9. Freedman DA, Mattison-Faye A, Alia K, 
Guest MA, Hébert JR. Comparing farmers’ 
market revenue trends before and after the 
implementation of a monetary incentive for 
recipients of food assistance. Prev Chronic 
Dis. 2014;11:E87. https://doi.org/10.5888/
pcd11.130347 PMID:24854238

10. Olsho LE, Payne GH, Walker DK, 
Baronberg S, Jernigan J, Abrami A. 
Impacts of a farmers’ market incentive 
programme on fruit and vegetable access, 
purchase and consumption. Public Health 
Nutr. 2015;18(15):2712-2721. https://
doi.org/10.1017/S1368980015001056 
PMID:25919225

11. Lindsay S, Lambert J, Penn T, et al. 
Monetary matched incentives to encourage 
the purchase of fresh fruits and vegetables 

at farmers markets in underserved com-
munities. Prev Chronic Dis. 2013;10:E188. 
https://doi.org/10.5888/pcd10.130124 
PMID:24229571

12. Baronberg S, Dunn L, Nonas C, Dannefer 
R, Sacks R. The impact of New York City’s 
Health Bucks Program on electronic benefit 
transfer spending at farmers markets, 2006-
2009. Prev Chronic Dis. 2013;10:E163. 
https://doi.org/10.5888/pcd10.130113 
PMID:24070035

13. Zenk SN, Powell LM, Rimkus L, et al. 
Relative and absolute availability of healthier 
food and beverage alternatives across com-
munities in the United States. Am J Public 
Health. 2014;104(11):2170-2178. https://
doi.org/10.2105/AJPH.2014.302113 
PMID:25211721

14. Kirkpatrick SI, Dodd KW, Reedy J, Krebs-
Smith SM. Income and race/ethnicity are as-
sociated with adherence to food-based dietary 
guidance among US adults and children. J 
Acad Nutr Diet. 2012;112(5):624-635.e6. 
https://doi.org/10.1016/j.jand.2011.11.012 
PMID:22709767

15. Storey M, Anderson P. Income and race/
ethnicity influence dietary fiber in-
take and vegetable consumption. Nutr 
Res. 2014;34(10):844-850. https://
doi.org/10.1016/j.nutres.2014.08.016 
PMID:25262170

16. Leone LA, Beth D, Ickes SB, et al. Attitudes 
toward fruit and vegetable consumption and 
farmers’ market usage among low-income 
North Carolinians. J Hunger Environ Nutr. 
2012;7(1):64-76. https://doi.org/10.1080/19
320248.2012.651386 PMID:24098314

17. Abelló FJ, Palma MA, Waller ML, Anderson 
DP. Evaluating the factors influencing the 
number of visits to farmers’ markets. J Food 
Prod Mark. 2014;20(1):17-35. https://doi.or
g/10.1080/10454446.2013.807406

18. Racine EF, Smith Vaughn A, Laditka 
SB. Farmers’ market use among African-
American women participating in the 
Special Supplemental Nutrition Program 
for women, infants, and children. J Am 
Diet Assoc. 2010;110(3):441-446. https://
doi.org/10.1016/j.jada.2009.11.019 
PMID:20184995

19. Singleton CR, Baskin M, Levitan EB, Sen 
B, Affuso E, Affuso O. Farm-to-consumer 
retail outlet use, fruit and vegetable intake, 
and obesity status among WIC program 
participants in Alabama. Am J Health 
Behav. 2016;40(4):446-454. https://doi.
org/10.5993/AJHB.40.4.6 PMID:27338991

20. Jilcott Pitts SB, Gustafson A, Wu Q, et al. 
Farmers’ market use is associated with fruit 
and vegetable consumption in diverse south-
ern rural communities. Nutr J. 2014;13(1):1. 
https://doi.org/10.1186/1475-2891-13-1 
PMID:24405527

21. Jilcott Pitts SB, Wu Q, Demarest CL,et 

al. Farmers’ market shopping and dietary 
behaviors among Supplemental Nutrition 
Assistance Program participants. Public 
Health Nutr. 2015;18(13)-2407-14.

22. Hosler AS, Michaels IH, Buckenmeyer 
EM. Food shopping venues, neighbor-
hood food environment, and body mass 
index among Guyanese, Black, and White 
adults in an urban community in the US. J 
Nutr Educ Behav. 2016;48(6):361-368.e1. 
https://doi.org/10.1016/j.jneb.2016.03.003 
PMID:27085256

23. Experimental Station. Link Up Illinois: Im-
pacts. Last accessed November 21, 2019 from  
https://experimentalstation.org/impacts. 

24. United States Department of Agriculture, 
Food and Nutrition Service. Definitions of 
Farmers Markets, Direct Marketing Farmers, 
and Other Related Terms. Last accessed 
November 21, 2019 from  https://www.ams.
usda.gov/services/local-regional/farmers-
markets-and-direct-consumer-marketing

25. Centers for Disease Control and Prevention. 
Behavioral Risk Factor Surveillance System. 
Last accessed November 21, 2019 from  
https://www.cdc.gov/brfss/index.html. 

26. National Cancer Institute. Food Attitudes and 
Behaviors (FAB). Last accessed November 21, 
2019 from  https://cancercontrol.cancer.gov/
brp/hbrb/fab/. 

27. French SA, Wall M, Mitchell NR. 
Household income differences in food 
sources and food items purchased. Int 
J Behav Nutr Phys Act. 2010;7(1):77. 
https://doi.org/10.1186/1479-5868-7-77 
PMID:20977738

28. Freedman DA, Vaudrin N, Schneider C, 
et al. Systematic review of factors influenc-
ing farmers’ market use overall and among 
low-income populations. J Acad Nutr 
Diet. 2016;116(7):1136-1155. https://
doi.org/10.1016/j.jand.2016.02.010 
PMID:27021526

29. Blanck HM, Thompson OM, Nebeling L, 
Yaroch AL. Improving fruit and vegetable 
consumption: use of farm-to-consumer 
venues among US adults. Prev Chronic Dis. 
2011;8(2):A49. PMID:21324263

30. Fish CA, Brown JR, Quandt SA. African 
American and Latino low income families’ 
food shopping behaviors: promoting fruit 
and vegetable consumption and use of 
alternative healthy food options. J Immigr 
Minor Health. 2015;17(2):498-505. https://
doi.org/10.1007/s10903-013-9956-8 
PMID:24293075

31. Suarez-Balcazar Y, Martinez LI, Cox G, 
Jayraj A. African American’s views on access 
to healthy foods: what a farmers’ market 
provides. J Extension. 2016;44(2):2FEA2.

32. Byker C, Shanks J, Misyak S, Serrano E. 
Characterizing farmers’ market shoppers: 
a literature review. J Hunger Environ Nutr. 
2012;7(1):38-52. https://doi.org/10.1080/19

https://doi.org/10.1016/j.atherosclerosis.2017.12.014
https://doi.org/10.1016/j.atherosclerosis.2017.12.014
https://www.ncbi.nlm.nih.gov/pubmed/29254694
https://doi.org/10.1016/j.amepre.2008.09.025
https://doi.org/10.1016/j.amepre.2008.09.025
https://www.ncbi.nlm.nih.gov/pubmed/18977112
https://doi.org/10.1080/15575330.2010.551663
https://doi.org/10.1080/15575330.2010.551663
https://doi.org/10.1016/j.amepre.2017.10.005
https://doi.org/10.1016/j.amepre.2017.10.005
https://www.ncbi.nlm.nih.gov/pubmed/29246675
https://doi.org/10.1017/S1368980018000101
https://doi.org/10.1017/S1368980018000101
https://www.ncbi.nlm.nih.gov/pubmed/29455705
https://doi.org/10.5888/pcd10.120285
https://www.ncbi.nlm.nih.gov/pubmed/23987251
https://doi.org/10.1016/j.jneb.2015.10.003
https://doi.org/10.1016/j.jneb.2015.10.003
https://www.ncbi.nlm.nih.gov/pubmed/26598911
https://doi.org/10.5888/pcd11.130347
https://doi.org/10.5888/pcd11.130347
https://www.ncbi.nlm.nih.gov/pubmed/24854238
https://doi.org/10.1017/S1368980015001056
https://doi.org/10.1017/S1368980015001056
https://www.ncbi.nlm.nih.gov/pubmed/25919225
https://doi.org/10.5888/pcd10.130124
https://www.ncbi.nlm.nih.gov/pubmed/24229571
https://doi.org/10.5888/pcd10.130113
https://www.ncbi.nlm.nih.gov/pubmed/24070035
https://doi.org/10.2105/AJPH.2014.302113
https://doi.org/10.2105/AJPH.2014.302113
https://www.ncbi.nlm.nih.gov/pubmed/25211721
https://doi.org/10.1016/j.jand.2011.11.012
https://www.ncbi.nlm.nih.gov/pubmed/22709767
https://doi.org/10.1016/j.nutres.2014.08.016
https://doi.org/10.1016/j.nutres.2014.08.016
https://doi.org/10.1080/19320248.2012.651386
https://doi.org/10.1080/19320248.2012.651386
https://www.ncbi.nlm.nih.gov/pubmed/24098314
https://doi.org/10.1080/10454446.2013.807406
https://doi.org/10.1080/10454446.2013.807406
https://doi.org/10.1016/j.jada.2009.11.019
https://doi.org/10.1016/j.jada.2009.11.019
https://www.ncbi.nlm.nih.gov/pubmed/20184995
https://doi.org/10.5993/AJHB.40.4.6
https://doi.org/10.5993/AJHB.40.4.6
https://www.ncbi.nlm.nih.gov/pubmed/27338991
https://doi.org/10.1186/1475-2891-13-1
https://www.ncbi.nlm.nih.gov/pubmed/24405527
https://doi.org/10.1016/j.jneb.2016.03.003
https://www.ncbi.nlm.nih.gov/pubmed/27085256
https://experimentalstation.org/impacts
https://cancercontrol.cancer.gov/brp/hbrb/fab/
https://cancercontrol.cancer.gov/brp/hbrb/fab/
https://doi.org/10.1186/1479-5868-7-77
https://www.ncbi.nlm.nih.gov/pubmed/20977738
https://doi.org/10.1016/j.jand.2016.02.010
https://doi.org/10.1016/j.jand.2016.02.010
https://www.ncbi.nlm.nih.gov/pubmed/27021526
https://www.ncbi.nlm.nih.gov/pubmed/21324263
https://doi.org/10.1007/s10903-013-9956-8
https://doi.org/10.1007/s10903-013-9956-8
https://www.ncbi.nlm.nih.gov/pubmed/24293075
https://doi.org/10.1080/19320248.2012.650074


Ethnicity & Disease, Volume 30, Number 1, Winter 2020118

Race/Ethnicity and Farmers’ Market Shopping - Singleton et al

320248.2012.650074
33. Kato Y. Not just the price of food: chal-

lenges of an urban agriculture organiza-
tion in engaging local residents. So-
ciol Inq. 2013;83(3):369-391. https://doi.
org/10.1111/soin.12008

34. Alkon AH, McCullen CG. Whiteness 
and farmers markets: performances, 
perpetuations, contestations? Anti-
pode. 2011;43(4):937-959. https://doi.
org/10.1111/j.1467-8330.2010.00818.x

35. Alkon A. Paradise or pavement: the social 
constructions of the environment in two ur-
ban farmers’ markets and their implications 
for environmental justice and sustainability. 
Local Environ. 2008;13(3):271-289. https://
doi.org/10.1080/13549830701669039

https://doi.org/10.1080/19320248.2012.650074
https://doi.org/10.1111/soin.12008
https://doi.org/10.1111/soin.12008
https://doi.org/10.1111/j.1467-8330.2010.00818.x
https://doi.org/10.1111/j.1467-8330.2010.00818.x
https://doi.org/10.1080/13549830701669039
https://doi.org/10.1080/13549830701669039

