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Abstract
Objective: One challenge to healthy nutrition, especially among low-income
individuals, is access to and consumption of fresh fruits and vegetables. To address
this problem, Veggie Rx, a healthy food incentive programme, was established
within a community clinic to increase access to fresh produce for low-income
patients diagnosed with obesity, hypertension and/or type 2 diabetes. The current
research aimed to evaluate Veggie Rx programme effectiveness.
Design: A retrospective pre/post design using medical records and programme
data was used to evaluate the programme. The study was approved by the
University of Albany Institutional Review Board and the Patient Interest Committee
of a community clinic.
Setting: The study was conducted in a low-income, urban neighbourhood in
upstate New York.
Subjects: Medical record data and Veggie Rx programme data were analysed for
fifty-four eligible participants. An equal-sized control group of patients who were not
programme participants were matched on age, ethnicity and co-morbidity status.
Results: A statistically significant difference in mean BMI change (P= 0·02)
between the intervention and the control group was calculated. The intervention
group had a mean decrease in BMI of 0·74 kg/m2.
Conclusions: Greater improvement in BMI was found among Veggie Rx
programme participants. This information will guide programme changes and
inform the field on the effectiveness of healthy food incentive programmes for
improving health outcomes for low-income populations.
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Consuming a balanced diet high in fruits and vegetables
has been consistently associated with improved health
outcomes and reduced risk for morbidity and mortality(1).
At the same time, poor diet or nutrition is a contributing risk
factor for overweight and obesity(2–4). Poor dietary practices
and being overweight or obese are linked to at least four of
the ten leading causes of death – CHD, some cancers, stroke
and type 2 diabetes – in the US adult population(5). Yet most
Americans eat much less than the recommended amounts
of fruits and vegetables; individuals with lower incomes
represent population groups least likely to meet the US
Department of Agriculture’s guidelines for daily servings of
fruits and vegetables(1,6,7).

Among New York State residents in 2013, over 25%
were obese and an additional 36% were overweight(8).
The rate of obesity is disproportionately higher among
those who earn an annual household income of less than
$US 25 000 (31·9%)(8).

According to the Food Choice Process Model(9),
people’s personal food system in which they make value

judgements and choices about what foods they eat is based
on where they are in the life course, the influence of
personal and social factors, and resources. Personal factors
include ideals or standards and expectations by which people
evaluate food choices. The social factors include food context
or the environmental availability of multiple types of food and
their cost. Personal resources such as money, knowledge and
skills also influence people’s food system. According to this
model, multiple influences that affect peoples’ personal food
system ultimately impact their value negotiations for making
food choices and scripts and strategies for recurring
food decisions(9). Based on this model, promoting fruits and
vegetables as important for health (influencing ideals)
and improving access to a wider variety of affordable,
quality produce (influencing food context) may increase
consumption of fruits and vegetables among low-income
populations, thus changing their personal food system to
improve immediate and future health(7,9,10).

A growing number of environmental interventions to
increase the availability of fresh fruits and vegetables for
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populations with low access are being developed(11–14).
Healthy food incentive programmes represent an
environmental intervention strategy that aims to improve
consumption through changing the food context so that
people are able to obtain fresh produce without the cost
burden(12–14). These programmes reduce access barriers to
fresh produce for populations who experience purchasing
difficulties by providing produce coupons. Additionally,
when a health-care provider (a person with health-care
authority) issues coupons or vouchers (commonly in
‘prescription’ or coupon/voucher form), they may
influence patients’ expectations of what fruits and
vegetables can do for their health and therefore may
influence patients’ values related to fruit and vegetable
consumption(9). Theoretically, a programme commonly
called a ‘prescription produce programme’ or a ‘healthy
food incentive programme’ ultimately influences patients’
food choice process by creating a formalized process for
health-care providers to prescribe fruits and vegetables as
‘health care’ while the coupon for free or lower-cost
produce reduces the cost burden(9). Based on the
Food Choice Process Model, healthy food incentive
programmes have potential to increase the likelihood of
healthier eating, which in turn could improve health status
such as BMI(9).

Several healthy food incentive programmes have emerged
throughout the USA; notable programmes are found in
New York, Connecticut, Massachusetts and California(15,16).
One exemplar intervention with a diabetic population
was successful in encouraging produce consumption(12).
The findings from these programmes support the rationale
that if providers prescribe increasing intake of fruits and
vegetables as well as offer a way to decrease the economic
cost of eating fresh produce, participants will consume more
produce which helps lead to improved health outcomes.
Researchers have not assessed whether consuming more
fruits and vegetables via a healthy food incentive programme
intervention leads to specific and measurable health benefits,
such as differences in BMI, a measure used in determining
relative weight status.

The present study begins to fill this gap in the literature
regarding the benefits of a healthy food incentive
programme. The Veggie Rx programme was evaluated to
determine whether writing prescriptions for fruits and
vegetables and improving the ability to purchase fresh
produce was effective in reducing patients’ BMI.

Participants and methods

Setting
The Veggie Rx programme was developed and
implemented by Capital Roots in conjunction with the
Whitney M Young Jr (WMY) Health Center in Albany,
New York. Capital Roots was established in 1975 with the
mission to provide access to healthy fresh food and green

spaces for all residents of New York’s Capital Region with a
specific focus on poor and underserved communities(17).
Helping to reduce the impact of poor nutrition on public
health remains Capital Roots’ goal by delivering healthy and
fresh produce options via mobile markets and programmes
to community members on a regular, weekly schedule.
Building upon a previously established relationship with the
WMY Health Center, Capital Roots expanded its efforts with
the initiation of a fruit and vegetable prescription incentive
programme to facilitate and increase fruit and vegetable
consumption (E Zimmerman, unpublished results).
WMY was a natural partner for Capital Roots because there
is overlap in the service populations. While just 13% of
the population residing in the counties served by WMY
lives at or below the federal poverty level, approximately
33% of WMY patients are at or below this threshold(18,19).
Further, WMY meets the Health Research and Services
Administration’s Health Center Program definition of being
‘designated to serve medically underserved populations/
areas or special medically underserved populations’(20).

The Veggie Rx programme was funded by a grant from
the New York State Department of Health’s Hunger Pre-
vention and Nutrition Assistance Program (E Zimmerman,
unpublished results). The priority population for the Veggie
Rx programme was persons who have low income and
therefore are often the most prone to face barriers to
accessing fresh produce. Veggie Rx began issuing produce
coupons in December 2011 to WMY patients who were
classified as obese, hypertensive and/or diabetic. During
the initial visit, patients met with the nutritionist at
WMY who acted as the programme liaison. She provided
information to influence patients’ values related to the
importance of fruits and vegetables for health and enrolled
eligible and interested patients in the programme. Patients
were enrolled in the programme using a convenience
sample; the nutritionist at WMY enrolled patients she saw in
the clinical setting whom she deemed at increased risk as a
result of their disease status (the presence of obesity,
hypertension and/or diabetes). As long as patients had one
of the aforementioned conditions they were considered ‘at
risk’ and the nutritionist enrolled them into the programme
as she saw appropriate using her clinical expertise.
She issued their first set of Veggie Rx prescriptions. Each
prescription coupon booklet contained thirteen coupons,
each for one week’s worth of produce, $US 7 in value,
which could be redeemed at Capital Roots’ Veggie Mobile,
a mobile produce market that travels to inner-city
neighbourhoods(17). Patients could use a maximum of
one coupon per week. If all coupons were redeemed by
the end of the 13 weeks, they were eligible to receive
another coupon booklet for the next quarter. One of the
Veggie Mobile’s weekly stops is at WMY Health Center,
which helps to increase access to and reduce barriers for
Veggie Rx patients to fill their produce prescriptions.
The Veggie Rx programme enables patients to enter and
exit the programme at different times. In order to continue
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receiving Veggie Rx coupons, patients must return
to WMY for a routine quarterly appointment with the
nutritionist and a primary-care provider.

Of the fifty-four patients included in the programme
analysis, 53·7% were African American, 29·6% were
Caucasian, 3·7% were biracial and 12·9% did not have race/
ethnicity documented in their medical records. Eighty-eight
per cent of patients were enrolled in Medicare and/or
Medicaid health insurance programmes. The remaining 12%
of patients were equally dispersed between enrolling in
private health insurance or reporting no insurance coverage.

Design
A retrospective case–control study design was used to
evaluate the Veggie Rx programme by a University at
Albany student/faculty team from the School of Public
Health. The Institutional Review Board application to
analyse existing data was submitted and approved. Before
evaluation occurred, a presentation was given to the Patient
Interest Committee at WMY in order to grant permission to
use their electronic medical records to obtain necessary
clinical and demographic patient information.

Data extracted from the Capital Roots redemption logs and
the WMYmedical records were combined for analysis. It was
decided that participants needed to be actively participating
in the programme for greater than 1 month to be able to
have enough time for measureable weight loss. A total of
fifty-four patients who were classified as obese, hypertensive
and/or diabetic participated in the programme for a
minimum of 5 weeks and had BMI recorded in their medical
records at the time of their first and last coupon redemption.
These fifty-four patients who met the criteria above and were
selected for enrolment in the analysis represent about 30% of
the total number of patients enrolled in the Veggie Rx
programme at that time. A sample size of fifty-four was more
than sufficient to achieve greater than 80% power for the
study analysis. A control group of fifty-four WMY patients not
enrolled in the Veggie Rx programme, sampled by querying
the WMY electronic medical record system, were matched
with the study group on ethnicity, age and co-morbidity
status (obesity, hypertension, and/or diabetes) to account for
non-intervention effects.

Measures

BMI
Data on patients’ BMI were extracted from de-identified
electronic medical records supplied by WMY. During the
patients’ quarterly visits, routine measures such as weight
and height were taken, and BMI was calculated and
recorded in the patients’ medical records.

Coupon redemption
Veggie Rx coupon redemption data were collected from
coupon redemption logs provided by Capital Roots. Each
booklet of coupons that belonged to a patient had a

specific identification number and furthermore each indi-
vidual coupon within the booklet was also numbered.
From these records it could be determined when and for
what duration of time patients had redeemed coupons.
The mean number of coupons redeemed among the fifty-
four included programme participants was 22, with a
range of 5–87 redemptions. Redemptions did not have to
be for consecutive weeks to be included in the analysis.

Data analysis
Descriptive statistics, including frequencies and percen-
tages, were conducted to determine the sample’s back-
ground characteristics. A two-sample t test was performed
to assess whether the mean BMI values of the control and
intervention groups were statistically different pre and
post intervention. The two-sample t test was also used to
assess whether the calculated change in BMI from two
points in time was statistically different between the con-
trol and intervention groups. For the comparison popula-
tion, an equivalent amount of time was used in order to
extract ‘starting’ and ‘ending’ dates for BMI. For example, if
the Veggie Rx patient had a starting BMI taken in January
2013 and then had an ending BMI in June 2013, we mat-
ched the control’s recorded BMI from January 2013 as the
starting BMI and the June 2013 BMI as the ending BMI.
The average duration between measures of BMI was
18 months. All data analyses in the current paper were
generated using the statistical software package SAS
version 9.4.

Results

Significant pre–post intervention differences in BMI were
observed for Veggie Rx participants. Table 1 illustrates the
BMI of the Veggie Rx case and control groups both pre
and post intervention. The BMI of controls increased
slightly during the intervention period, whereas the BMI of
cases decreased. Table 2 illustrates a significant outcome
of the two-sample t test (P= 0·02), a value which allowed
for the null hypothesis to be rejected; therefore, the
change in BMI of the Veggie Rx group was significantly
different from the change in BMI of the control group. The
Veggie Rx case group members experienced a mean
decrease in BMI of 0·74 kg/m2, whereas the non-Veggie
Rx control group members reported a mean increase in
BMI of 0·35 kg/m2.

Discussion

Study findings indicate that individuals who consistently
participated in a healthy food incentive programme for at
least five non-consecutive weeks experienced positive
changes in body weight status, as indicated by the
statistically significant decrease in BMI, whereas the
matched control group experienced a slight increase in BMI.
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A similar study conducted among Aboriginal children in
Australia did not find improvements in BMI(21). However,
the children may have had greater nutritional challenges and
very likely had less control over their food preparation and
availability (children are dependent on adults for food
availability, preparation and role modelling) compared with
our sample of US urban adults(21). Our evaluation provides
evidence supporting the potential for healthy food incentive
programmes to contribute to positive health outcomes
among adults.

The health benefits of consuming fruits and vegetables
are evident, and environmental change such as increasing
access to fresh fruits and vegetables is a promising
community-based strategy for obesity prevention(11,22).
Our findings underscore the importance of focusing on the
important environmental intervention leverage points to
support healthy lifestyles specifically appropriate for
low-income populations. Having health providers
reinforce messages about the benefits of increased fruit
and vegetable consumption and provide easier access
points to purchase produce are two strategies that
influence the food choice process for nutritional gains in
modest behaviour changes(9,15,16). Further, modest
reduction or even stabilization of BMI can stabilize
metabolic syndrome components, therefore slowing
progression of indicators of chronic disease(23–25).
Although a review by the US Preventive Services Task
Force did not find enough evidence for behavioural
change interventions related to obesity for long-term
outcomes (such as mortality and CVD) for adults, it
did find that the most effective obesity prevention
interventions to improve weight status (with an average

weight loss of 4–7 kg) and other risk factors for adults are
of high intensity and comprehensive in nature. The Task
Force’s recommendations include addressing barriers to
change and improving diet or nutrition – two facets
of a larger behavioural intervention that Veggie Rx may
address(4).

Limitations of the present study represent inherent
aspects of secondary data analyses and the retrospective
evaluation design. For example, data were extracted from
medical records which were not designed for evaluation
purposes. Another limitation is that missing data also
contributed to the small sample size, which decreased the
precision of some parameter estimates. Evaluating
changes in chronic disease measures, such as HbA1c,
would have been ideal, but we were unable to control for
medication type and duration, which would make the use
of these variables nefarious. Also, because the evaluation
was retrospective, existing medical data are not supported
by additional process or outcome evaluation measures.
Finally, patients were not randomly selected by the
provider; therefore there is the possibility for intervention
selection bias of pre-existing unmeasured group
differences between the study’s intervention and control
groups. Patients who volunteered to participate in the
programme may have been more motivated to change
behaviour and/or they may have had fewer barriers to
participation that may be related to behaviour change
compared with those who did not participate(26).

Despite the limitations noted, our study is among the first
to examine whether a healthy food incentive programme
can influence a modest change in body weight status in
individuals who reside in a community environment with
low food access. The study findings also offer timely
information relevant to public health practice. Healthy food
incentive programmes, such as Veggie Rx, are continuing to
emerge as a promising strategy to influence the food choice
process to increase fruit and vegetable consumption among
individuals at greatest risk of disease, overweight and
obesity, and lacking the economic resources to make
health-enhancing dietary choices. Additional research
should be conducted to determine the effectiveness of
similar interventions with larger low access populations, as
well as examine social and cultural factors relevant to
healthy food incentive programme evaluations. In addition,

Table 1 Mean BMI of cases (intervention participants) and controls, pre and post intervention; Veggie Rx
healthy food incentive programme conducted in a low-income, urban neighbourhood in Albany,
New York, USA

Pre or post
BMI (kg/m2)

Group intervention n Mean SD Test statistic (t value)

Cases Pre 54 40·02 10·62 27·68**
Post 54 39·27 10·84 26·26**

Controls Pre 54 37·41 8·14 33·79**
Post 54 37·76 8·52 32·56**

**P< 0·0001.

Table 2 Mean change in BMI (post-intervention mean – pre-
intervention mean) of cases (intervention participants) and controls;
Veggie Rx healthy food incentive programme conducted in a low-
income, urban neighbourhood in Albany, New York, USA

Change in BMI (kg/m2)
Test statistic

n Mean SD (t value)

Cases 54 −0·74 2·72 −2·43*
Controls 54 0·35 1·91

*P< 0·05.
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future studies might examine other health status indicators,
such as improvement in HbA1c, reduction in metabolic
syndrome symptoms, decreased blood pressure and other
cardiovascular-related outcomes, while controlling for
medications and other potential confounding factors in
order to unpack the many complex observations about
behavioural responses to food access programmes. Another
recommended area for future research is to explore the
health outcomes and food consumption pattern changes for
all members of the participant’s household because
it is conceivable that by providing fresh fruits and vegetables
to one member of a household, all the members may
benefit.

Conclusion

In conclusion, increasing the consumption of fruits and
vegetables for everyone is a worthy goal. However, it is
particularly important among populations where access to
healthy food is scarce or non-existent. Reversing the poor
health outcomes of preventable diseases is possible with
interventions that are focused and implemented in
consideration of important environmental factors(27,28). The
current study demonstrated that implementing healthy food
incentive programmes in partnership with a local health
clinic and a community-based organization addressing
food access issues proved a worthy pursuit, especially in
consideration of lowering BMI scores in the short term.
Promising interventions in low-income communities focused
on fresh fruit and vegetable access are important to improve
community health indicators and reduce the devastating
trends of disease mortality.
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