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Abstract

Introduction: Fruit and vegetable prescription programs at farmers markets have shown some statistically significant changes in health markers. To
date, little is known about whether these programs also improve Quality of Life (QoL). The current study examined if QoL improvements occurred after
participation in a fruit and vegetable prescription program.

Methods: Our team of volunteer clinicians enrolled a cohort of 101 low-income adult participants over three years. Participants self-identified as food
insecure and had previously been diagnosed with a diet-related disease. Each received a “prescription” to purchase fruits and vegetables from the
local farmers market. Participants attended monthly clinic visits and attended plant-based cooking classes. Demographic, baseline and post-program
outcome data (SF-36; Medical Outcomes Survey Short Form) were collected.

Results: All SF-36 subscales and composite scales showed statistical significance indicating subjectively improved quality of life/health among program
graduates. SF-36 Role-Physical, Bodily Pain, Energy-Vitality and Role-Emotional subscales also demonstrated Reliable Changes (RCIs) indicating
clinically significant outcomes across these domains of function. Individually, 32% and 27% of graduates exceeded the RCI for the Physical Composite
Scale and Mental Composite Scales, respectfully.

Conclusion: This is the first study to apply the SF-36 RCI measure to assess generic quality of life outcomes of a fruit and vegetable prescription
program based at a farmers market. It uniquely adds to the growing evidence supporting the benefits of improved access to healthy food through
collaborative community interventions. Study participants reported both statistically significant and clinically meaningful improvements in functional
health and QoL.
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Introduction access neighborhoods [11,12] and a learning milieu for healthcare

professionals [13]. Researchers have collected quantitative biological

Fruit and vegetable prescription programs such as the FVRx" have data as well as qualitative self-reported data [14,15]. Studies have also

emerged as health interventions at farmers markets throughout the
United States [1]. Such programs are premised on research showing a
favorable link between increased fruit and vegetable consumption and
markers of health [2-4]. Fruit and vegetable prescription programs
also rely on emerging community food system studies examining
public health collaborations designed to improve fresh produce
accessibility and consumption [5,6].

The produce prescription model has been studied as a medical
intervention for diet-related chronic diseases [7], as a measure of the
psychosocial benefits of farmers markets [8,9], a catalyst for nutrition
education [10], a vehicle for healthy food access in low-income/low-
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reported outcomes of improved health perception among participants
[16].

Previously reported data from year-end program evaluations of
the five FVRx programs in Georgia (of which our cohort was a part)
conducted by Wholesome Wave Georgia showed both socioeconomic
and health benefits. In 2017, this statewide data showed that, from
baseline to the end of the six-month program, the percentage of
program participants reporting that “food often didn’t last” and there
“wasn’t money to buy more food” decreased by 79% (22% to 4%)
across all sites. Further, the overall percentage of program participants
reporting that they had often gone hungry “due to lack of money for
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food” decreased by 89% (44% to 11%) over the course of the program
[17]. The 2018 program evaluation of this statewide data found that
over the relatively short six-month program timeframe, Body Mass
Index decreased 1.4% and waist circumference decreased 3.3% [18].

As fruit and vegetable prescription programs grow in number and
design, studies must also seek to discover the clinical significance [19]
resulting from community food-healthcare partnerships. In other
words, do participants self-report evidence of improved quality of life
upon completing these community-based programs?

This three-year study examined whether low-income/low-
access adult graduates of an FVRx program experienced favorable
improvement in their subjective Quality Of Life (QoL) and function.
To our knowledge, this is the first study to assess subjective change in
QoL and function in fruit and vegetable prescription programs based
at a farmers market using the Medical Outcomes Survey - Short Form
36 (SF-36), a standard in generic quality of life outcome metrics.

Methods & Materials

Participants

On average, 34 adults enrolled in the program annually, for three
years in sum total, at no personal cost. The majority of participants
came from areas with low access to healthy food options, self-
identified as food-insecure and had been previously diagnosed with
a diet-related disease such as obesity, hypertension, diabetes, and/or
heart disease.

FVRx Program Description

The program targeted change in dietary behavior among
participants and included three required components: (a) monthly
clinic visits, (b) weekly farmers market attendance, (c) and plant-based
cooking classes. The program was a six-month per year intervention
conducted over three years (2017-2019).

Outcome Measurement

We selected the SF-36 as the outcome measure. The SF-36 is
widely considered a gold standard in generic quality of life metrics,
quantifying disease burden, and measuring patients self-report of
functional health. It has been utilized in 4000+ peer reviewed scientific
publications — of which more than 400 were randomized controlled
clinical trials - and judged to be a useful tool in evaluating benefits of
treatment interventions [20]. It is suitable for age > 14 and requires
5-10 minutes to complete. The data is summarized in two higher
order factors, termed Physical Health and Mental Health Composites
which are equated to patients’ attitudes regarding overall physical
and mental health status. Eight subscales are generated, reflecting
physical functioning, role-physical, bodily pain, general health,
vitality, social functioning, role-emotional, and mental health. Each
subscale attempts to quantify a patient’s attitude in specific physical or
health domains. For example; the Role-physical scale measures how
much a patient believes that their daily activity is limited by physical
dysfunction whereas the energy-vitality scale ranges from feeling
“tired and worn out” to “full of energy and pep”.
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Procedures

Prior to enrollment, we outlined the program’s attendance
expectations and incentive component before participants signed
informed consent forms. Volunteer healthcare providers (ie.,
physicians, nurses, registered dietitians), accompanied by first-year
medical students, collected baseline program-related information to
include demographics, SF-36 surveys, and other data not reported
herein during the initial visit. Self-reporting surveys were issued with
literacy support when needed. Clinicians provided healthy eating and
lifestyle education and then wrote a “prescription” for each participant
to redeem for only fruits and vegetables at the farmers market. The
prescription had a no-cash value of $7/person/week for four weeks
each month, based on family size. For example, an adult participant
with a family of four received redeemable market tokens equivalent to
$28/week ($112/month).

Participants returned to the clinic monthly where volunteer
clinicians offered encouragement, provided general health and
nutrition education, and renewed prescriptions. Participants attended
a weekly farmers market to redeem their prescriptions for fruits and
vegetables, sold by local farmers, and attended a minimum of four
required plant-based cooking classes at no cost. Health educators
at the farmers market provided nutrition information and cooking
demos for the general public, of which participants were a part.
Farmers also provided recipes and preparation tips to help demystify
lesser-known seasonal fruits and vegetables.

When absent from the program, participants reported schedule
conflicts, illness and lack of transportation as the most common
reasons for not attending. If absent from the farmers market three
weeks in a row, and/or if non-compliant with clinic or cooking class
attendance, participants were listed as non-completers and unenrolled.
An average 26% of participants were recorded as non-completers.
Participants who completed the above-mentioned requirements and
the post-SF-36 on (or within one month of) the sixth clinic visit were
considered program “graduates”/completers.

Statistical Analysis

Descriptive statistics of demographic and SF-36 outcome data at
baseline and at six-month follow-up were calculated. Per Protocol (PP)
and Intent to Treat (ITT) analyses using SPSS 26.0 statistical package
were employed to investigate change in SF-36 scores occurred after
participation in the FVRx six-month program. Within subject paired
sample t-tests were used to examine if statistical differences existed
in each of the eight subscales or either of the two composite scales on
the SF-36 after six months of FVRx program participation relative to
baseline. Given the exploratory nature of this study, a conventional
p-value of <0.05 was selected to denote statistical significance.
Adjunctively, RCI also were calculated for each participant’s SF-
36 subscales and composite summary scales to appreciate where
clinically significant change may have also occurred. RCI calculations
have been validated using normative data for general populations and

several disease states [21].
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Results

Of the 101 participants enrolled, 75 completed the program and
had a full data set. There were no significant differences between
completers and non-completers in any measured demographic, health,
or socioeconomic variable. Our average participant was a female (82%)
African American (76%) who earned less than $2000/month (74%)
and lived in a low access area. A majority were uninsured or covered
by a federal insurance program (68%) and received supplemental
benefits (64%) (Table 1).

All eight of the SF36 individual subscales and both of the
composite scales showed statistical significance in a favorable
direction implicating improved self-reported quality of life/health
direction after program participation. This was true in both the PP
(all P-values <0.002) and ITT (all p-values <0.028) analyses (Table
2 and Figure 1).

As a cohort, the Role-Physical, Bodily Pain, Energy-Vitality
and Role-Emotional scales all exceeded established SF-36 RCI for
clinically meaningful change. Individually, 32% and 27% of graduates
were judged to have demonstrated reliable change on the SF-36
Physical Composite Scale (PCS) and Mental Composite Scale (MCS),
respectively (Figure 2).
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Figure 1: SF-36 Overtime Comparison.
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Figure 2: SF-36 Reliable Change.
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Table 1: Demographics.

Demographics % of Sample
Age 18-29 7.90%
30-39 11.9%
40-49 19.8%
50-59 34.70%
60+ 25.7%
Sex Male Female 17.80%
82.2%
Race Hispanic, 6.9%
Asian, Asian American 1%
American Indian, Alaskan Native 3%
Black, AA, or Carib. American 76.20%
Hawaiian, Pacific Islander 13.90%
Other 5.90%
Educational background 10.90%
< High school diploma 19.80%
High school or GED certificate 36.60%
Some college or tech school 15.80%
2 year college or tech degree 12.90%
4 year college or tech degree 4%
>4 college degree
Employment status
Student 2%
Working part-time 10.90%
Working full-time 25.70%
Not employed, or homemaker 15.80%
On disability 27.70%
Retired 12.90%
“Other” 5%
Health Insurance
Uninsured 23.80%
Medicated or Medicare 44.60%
Insured through employer 21.80%
Insured, private insurance 4%
Other 5%
Income level
<$1000/month 38.60%
$1001 - $1300/month 19.80%
$1301 - $1700/month 4%
$1701 - $2000/month 11.90%
$2001 - $2400/month 6.90%
$2401 - $2700/month 5.90%
$2701 - $3000/month 5%
$3001 - $3400/month 5%
> $3401 3%
Supplemental benefits
No 35.60%
Received 64.40%
Average (SD) # of people aged 0-17 Living in home: 1.5 (1.6), ranging from 0 to 9.

Note 1: Final sample size was N = 101, reflecting 35 participants from year 2017, 39 from
year 2018, and 27 from year 2019.
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Table 2: Descriptive Statistics and Over-Time Comparisons for SF-36.

Paired Sample Paired Sample
Baseline Follow-up
t-test t-test RCI
N =101 N=75 with case-wise with missing
SF-36 Variable AVG (SD)/Min-Max AVG (SD)/Min-Max deletion? values replaced® +
Physical Functioning 60.8 (28.5)/0-100 66.1 (26.1)/10-100 -3.16 (p =.002) -2.23 (p =.028)
Role-Physical 47.5 (43.1)/0-100 66.7 (39.1)/0-100 -3.99 (p < .001) -4.96 (p < .001) Yes
Bodily Pain 47.6 (25.8)/0-100 57.6 (25.0)/0-100 -3.68 (p <.001) -4.44 (p <.001) Yes
General Health 51.8 (20.1)/5-100 61.5 (19.0)/20-97 -5.36 (p <.001) -6.00 (p <.001)
Energy-Vitality 45.6 (20.6)/0-90 57.1 (19.7)/10-100 -5.29 (p < .001) -6.01 (p < .001) Yes
Social Functioning 64.5 (25.2)/0-100 77.2 (22.3)/13-100 -5.10 (p <.001) -5.28 (p <.001)
Role-Emotional 58.8 (42.2)/0-100 80.4 (36.0)/0-100 -4.10 (p <.001) -5.40 (p <.001) Yes
Mental Health 71.6 (18.3)/28-100 77.1 (14.7)/40-100 -3.41 (p=.001) -3.53 (p =.001)
PCS Composite 37.4 (11.7)/13-65 41.1(10.8)/12-66 -4.78 (p <.001) -4.28 (p <.001)
MCS Composite 47.3 (10.5)/28-68 52.5 (9.4)/25-68 -4.98 (p <.001) -5.58 (p < .001)

“Per protocol analysis, in that IF data was missing at time 2, THEN entire case was deleted. Total of 26 cases had missing data at time 2 resulting in a final sample of N = 75.

*Intention to treat analysis, in that all 101 participants data was included with missing data at time 2 imputed by using the average of the group. N = 101.

Note 2: N = total sample size. AVG = computed average. SD = Standard Deviation. Min = Minimum Value. Max = Maximum Value. RCI + = Reliable Change Index (Jacobson & Truax, 1991)
was exceeded, indicating that as a group a reliable change in overall obtained scores at follow-up relative to baseline had occurred.

Discussion

Fruit and vegetable prescription programs rely on emerging
studies of community food systems. Farmers markets may
provide uniquely collaborative spaces in which community health
improvements can occur. Fruit and vegetable prescription programs
at farmers markets are also premised on research showing a favorable
link between increased fresh produce consumption and markers of
health. However, little research has been published to date that has
investigated the impact of participation in such programs on self-
reported quality of life and function.

The present study highlights several important findings. First, the
majority (75%) of participants were able to complete a six-month FVRx
program requiring monthly clinic in-person check-ins and attendance
in several cooking classes. The relatively low attrition rate supports
the contention that this kind of programming is both viable and well
regarded by study participants who have low access to healthy food
options, are food insecure, and are challenged by medical morbidities
including obesity, hypertension, diabetes, and/or heart disease. Second,
these results highlight that after completion of the program, study
participants self-reported experiencing improved physical functioning,
bodily pain, general health, level of energy/pep, social functioning,
and mental health while also experiencing less impact on their ability
to perform expected roles because of emotions or physical challenges
(all results were statistically significant). Third, over and above the
aforementioned statistically significant differences, appreciation of RCIs
also would highlight that clinically meaningful change in a favorable
direction occurred in the areas of bodily pain experienced, level of
energy/pep, and ability to perform expected roles.

Several study limitations are evident. First, as a cohort study,
this endeavor was limited by lack of a control or comparison group
as well as some variations in the year-to-year program requirements
and implementation. We also recognize that while the socioeconomic
mix of program cohorts, educators and farmers is not specifically
addressed in this study, it likely represents a significant influence on its
outcomes and would be a valuable area for future study. Future studies
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should also include a control or comparison group and be powered/
designed to estimate quality adjusted life years and cost effectiveness.

In summation, our study adds to the growing body of literature
supporting fruit and vegetable prescription programs and expands
knowledge of the benefits of increasing access to healthy food
and wellness education within the milieu of farmers markets. The
convergence of partners involved in providing these community-
based collaborative health programs represents a behavioral health
treatment approach with a wide variety of players and motivations.
We believe increasing access to these types of programs should be a
national priority.
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