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Abstract  
One in eight South Dakota residents faces food 

insecurity, which has been linked to increased prev-

alence of chronic diseases such as heart disease and 

diabetes. Produce prescription (PRx) programs 

have proliferated to ameliorate food insecurity and 

prevent chronic disease exacerbation through pro-

vision of fresh produce to clinically eligible 

patients. This study conducted a preliminary pro-

cess and impact evaluation of Dakota Food Rx, a 

pilot community-supported agriculture PRx pro-

gram in the Northern Black Hills of South Dakota. 

Healthcare providers (Prescribers) referred adults 
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related chronic disease (Patients) to receive weekly 

produce boxes from a local specialty producer 

(Growers). Evaluation measures included Patient 

pre-post surveys and key informant interviews with 

Prescribers, Growers, and Patients. Thirty Patients 

participated in the program, picking up 434 pro-

duce boxes (mean 14.5 per patient) valued at over 

US$14,000 from June−November 2024. Ten pre- 

and eight post-surveys were completed (seven 

completed pre-only, five completed post-only, and 

three completed both); nine interviews were con-

ducted. Overall, program satisfaction was high 

among all participants. Patients responding at post-

test had higher food security and sense of commu-

nity than those at pre-test. Thematic analysis of the 

key informant interviews indicated that Patients 

improved their diet, food access, and overall 

health; moreover, relationships were built between 

Patients and other Dakota Food Rx actors. Pre-

scribers, Growers, and Patients all reported ways in 

which they had to adapt to the program, and future 

considerations included increased communication, 

improved workflow, and additional resources. The 

Dakota Food Rx pilot showed promise for improv-

ing diet, food security, and sense of community 

belonging for Patients in rural South Dakota with 

low income and experiencing or at risk of diet-

related chronic disease. 

Keywords 
produce prescription program, preventative 

medicine, community supported agriculture, food 

security, access to healthy foods, public health, 

program evaluation 

Introduction 
Food insecurity, defined by the U.S. Department 

of Agriculture (USDA) as “a household-level eco-

nomic and social condition of limited or uncertain 

access to adequate food” (Hales et al., 2006), is per-

vasive in the U.S., with 13.5% of households expe-

riencing food insecurity in 2023 (Rabbitt et al., 

2024). Food insecurity involves a lack of food 

availability or access; an inability to properly utilize 

food resources; or instability in any of these factors 

over a certain period of time (Food and Agriculture 

Organization of the United Nations, 2001). Many 

factors are associated with it, including low income, 

unemployment, disability, and participation in 

nutrition assistance programs (Leitz, 2018). Fami-

lies that experience food insecurity have been 

shown to have lower diet quality due to increased 

intake of highly palatable foods (Leung et al., 

2014), which subsequently can contribute to 

chronic health conditions such as cardiovascular 

disease and diabetes (Leung et al., 2020; Nagata et 

al., 2019; Te Vazquez et al., 2021). Research has 

shown that the additional chronic disease burden is 

associated with higher healthcare expenditures 

among those who experience food insecurity 

(Dean et al., 2020), which may further exacerbate 

food insecurity itself, perpetuating a cycle of food 

insecurity and chronic disease (Seligman & 

Schillinger, 2010). 

 Produce prescription (PRx) programs have 

been characterized as programs that involve a 

referral by a healthcare practitioner (e.g., a physi-

cian or nurse practitioner), followed by the provi-

sion of vegetables, fruits, and sometimes additional 

foods through a participating partner or retailer 

(e.g., grocery store, farmers market, or food bank), 

and typically some sort of nutrition education 

(Newman et al., 2022). Patients referred to PRx 

programs by their healthcare providers usually 

must meet criteria such as experiencing food inse-

curity, being low-income, or having a diet-related 

chronic disease (Newman et al., 2022). A majority 

of these programs are supported by grant funding 

via the USDA National Institute of Food and Agri-

culture (2025). In recent years, PRx programs have 

emerged as a solution to address food insecurity by 

improving fruit and vegetable consumption 

(Harper et al., 2024). Between 2010 and 2020, 108 

PRx programs were implemented in the U.S. 

(Rodriguez et al., 2021), with dozens more 

implemented since.  

 Despite these overarching characteristics, there 

is considerable heterogeneity among PRx pro-

grams, including how the produce is sourced and 

distributed. While PRx models using conventional 

food retailers such as supermarkets are common, 

many programs also utilize local food channels 

such as farmers markets, farm stands, and commu-

nity-supported agriculture (CSA) (Garrity et al., 

2024). Locally sourced PRx may have multiple ben-

efits surpassing conventional models. Shorter sup-
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ply chains in local food systems decrease the 

amount of energy used to ship, package, and refrig-

erate produce while maintaining freshness and 

nutrient density (Molin et al., 2021; Villa-Rodriguez 

et al., 2015). Local food systems also facilitate more 

community building and interactions between the 

grower and customer (McDaniel et al., 2021), 

which in a PRx program may improve the social 

wellbeing of patients while bolstering business for 

local growers, strengthening the local economy. 

These programs aim to improve food security, 

health, and well-being through provision of pro-

duce, making the possibility for additional social 

health and economic benefits from locally sourced 

PRx programs enticing for practitioners. However, 

the U.S. is a net importer of both fruits and vegeta-

bles, and substantial agricultural shifts would be 

needed for most U.S. regions to meet dietary needs 

through self-production (McCarthy et al., 2023), 

suggesting that locally sourced PRx programs may 

continue to be a small part of the food system until 

there is more capacity to produce locally sourced 

produce at scale. 

 In South Dakota, one in eight people experi-

enced food insecurity in 2023 (Feeding America, 

2025). The state is characterized by its rurality and 

low population density, leaving gaps in food and 

healthcare access for many South Dakotans (U.S. 

Census Bureau, 2025). South Dakota’s harsh, dry 

prairie climate relegates it to trailing behind other 

states in fruit and vegetable production (USDA 

National Agricultural Statistics Service, 2022); nev-

ertheless, a small South Dakota specialty crop 

scene does exist, with a concentration of small 

regenerative farms in the Black Hills region. A 

small forested mountain range on the border of 

South Dakota and Wyoming, the Black Hills pro-

vide a cool, more controlled climate, making it 

easier to grow produce than in the rest of South 

Dakota. 

 In 2021, one such farm, Budding Moon Farm 

of Spearfish, SD, began a “Veggie Rx” PRx pro-

gram based on models that the owner-operator had 

been involved with during his farming apprentice-

ship in Oregon (Summers, 2025). Instead of sup-

plementation by grants or other programmatic 

funds, Budding Moon Farm charged a US$5 

weekly “co-pay” for patients, who were enrolled in 

the CSA program as if they were full-paying cus-

tomers. As interest in the program grew, Budding 

Moon Farm partnered with South Dakota State 

University (SDSU) Extension to receive funding 

from the South Dakota Community Foundation to 

expand the Veggie Rx model to other CSA farms 

in the area. The program name was changed to 

Dakota Food Rx to reflect the organizations’ com-

bined goal to expand the CSA-based PRx to other 

farms in the region, and eventually throughout 

South Dakota.  

 This preliminary study aimed to evaluate the 

feasibility and efficacy of the pilot year of Dakota 

Food Rx, during the 2024 growing season, using a 

mixed methods process and impact evaluation in-

volving Dakota Food Rx Prescribers, Growers, and 

Patients. We hypothesized that the pilot program 

would be feasible for all three stakeholder groups 

and that the Dakota Food Rx Patients would expe-

rience positive impacts in their food security, die-

tary behavior, and sense of belonging in a rural 

community. 

Methods 

Participants and Setting 
Participants in Dakota Food Rx can be classified in 

three main groups: 

Dakota Food Rx Prescribers 
Healthcare providers who referred the patients into 

the program. Any provider involved in patient care 

and who felt they had the clinical judgment neces-

sary for proper referral could participate. In our 

pilot, these professionals included physicians, nurse 

practitioners, and registered dietitian nutritionists. 

Prescribers worked in the local healthcare system 

(Monument Health) at clinic sites in Spearfish and 

Sturgis, SD, or at an independent practice in Belle 

Fourche, SD (Tri-State Medical Center). Some of 

the Dakota Food Rx Prescribers were paying CSA 

members at the same farms to which they referred 

their Patients. Prescriber locations are shown in 

Figure 1. 

Dakota Food Rx Growers 
Farmers who enrolled patients into their CSAs. 

The Growers’ operations were either certified 
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organic or used regenerative agricultural practices. 

This criterion was important to the owner-operator 

of Budding Moon Farm, as his farm was certified 

organic. The CSA seasons for each Grower dif-

fered slightly, but they typically ran weekly from 

June to October/November. The participating 

growers in our pilot were Budding Moon Farm and 

Cycle Farm, both located near Spearfish, SD, and 

Bear Butte Gardens, located near Sturgis, SD 

(Figure 1). 

Dakota Food Rx Patients 
Patients were the recipients of the program. 

Patients could be referred into Dakota Food Rx by 

a Prescriber if they met three eligibility criteria: 

(1) They were ≥ 18 years old; (2) they reported 

either food insecurity or participation in a program 

like Medicaid or the Supplemental Nutrition 

Assistance Program (SNAP) designed for low-

income populations; and (3) they were experi-

encing or at risk of developing a diet-related 

chronic condition. After Prescribers were trained 

on the criteria, they were given discretion by the 

team to use their own assessments for identifying 

food insecurity or program participation. While we 

consider our audience to be low-income indivi-

duals, we did not require means testing for our 

program. Self-reported income has been shown to 

be rife with several measurement errors (Moore et 

al., 2000); moreover, other nutrition programs 

Figure 1. Location of Dakota Food Rx Growers and Prescribers in the Northern Black Hills 

Green circle icons indicate Dakota Food Rx Growers, blue circle icons indicate Dakota Food Rx prescribing sites.  

Source: Google Maps 
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designed for this population, like free and reduced-

price school meals (Food and Nutrition Service, 

2025a), and the Special Supplemental Nutrition 

Assistance Program for Women, Infants, and 

Children (WIC) (Food and Nutrition Service, 

2025b), also use other program participation as a 

proxy measurement for low income to reduce the 

burden of means testing for multiple income-based 

nutrition programs. SDSU Extension provided a 

list of qualifying diagnoses to Prescribers, such as 

diabetes/prediabetes, hypertension, hypercholes-

terolemia, and history of heart attack, transient 

ischemic attack, or stroke. Notably, to maintain a 

weight-neutral approach to chronic disease pre-

vention and management, obesity (i.e., body mass 

index > 30 kg/m2) was not considered eligible 

without an existing metabolic comorbidity 

(Heitmann et al., 2024). 

Intervention 

Referral 
Patients were referred to Dakota Food Rx during a 

routine visit to their healthcare provider (i.e., the 

Prescriber). We provided the Prescribers with exam 

room posters to disseminate more information on 

the program to Patients (e.g., “Ask your doctor 

about Dakota Food Rx!”). The Prescriber screened 

the Patient for eligibility by reviewing their medical 

records and asking follow-up questions during the 

visit regarding food insecurity or participation in 

programs like Medicaid and SNAP. If the Patient 

was determined to be eligible, the Prescriber pro-

vided them with an informational brochure and a 

“prescription slip” with a QR code that the Patient 

could scan to enroll in the program.  

Enrollment 
The QR code led to a form created on the web 

platform QuestionPro, on which the Patient pro-

vided their contact information, household size, 

preferred CSA pickup locations and time, and 

details about any dietary allergies or restrictions 

among the household members. The enrollment 

forms were screened by SDSU Extension staff and 

forwarded to an appropriate Grower, who would 

then reach out to the Patient via phone or text, 

based on their reported communication prefer-

ences. Once the Grower screened the Patient for 

fit for their specific CSA operation, the Patient was 

enrolled into the program. All Patient data was 

kept in a secure cloud-based storage application to 

which only SDSU Extension staff and Growers 

had access. No additional contracts or agreements 

were needed between the Grower and Patient be-

yond the Growers’ typical practices with paying 

CSA customers. 

Distribution 
The Dakota Food Rx Patients were treated like 

regular CSA members by the Growers, and 

received all CSA member benefits, including iden-

tical share sizes for household size, inclusion on 

CSA email lists, and invitation to CSA member 

dinners and other gatherings. Patients could pick 

up CSA shares weekly for the duration of the pro-

gram (June to October/November). Most Patients 

picked up shares in the town they lived in (Spear-

fish and Sturgis); some Patients did travel from 

neighboring communities such as Deadwood and 

Belle Fourche (Figure 1). Delivery services were 

provided to one Patient who had a disability that 

kept him homebound. Growers direct-billed SDSU 

Extension to receive payment for Patient CSA 

shares. 

 After the team reviewed the typical vegetables 

grown by the Growers, we anticipated that Patients 

would be unfamiliar with some of the produce they 

received (e.g., kohlrabi, Swiss chard). Therefore, to 

increase program engagement and provide educa-

tional resources to the Patients, two additional 

resources were provided at CSA pickup sites. The 

first was a suite of 21 “Dakota Food Rx Recipes,” 

developed and tested by a nutrition and dietetics 

student at SDSU. These recipes were developed to 

feature vegetables and herbs common in the 

Growers’ CSA shares, to be easy to read by lim-

ited-literacy audiences, to use minimal cooking 

equipment and inexpensive ingredients, and to take 

a short amount of time to prepare. These recipes 

were available online (Bastian & Husmann, 2024) 

and were also printed and distributed at the CSA 

pickup sites. The second resource was in-person 

produce and recipe sampling, conducted by two 

medical students at the University of South Dakota 

completing rotations in Spearfish. The students 
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attended CSA pickup periodically and provided 

samples to all CSA members, featuring produce 

that was provided in that week’s share. This 

allowed all CSA members, but particularly Patients 

and their families, to try unfamiliar produce before 

bringing it home. While non-Patient CSA mem-

bers’ demographic information was not collected 

for this study, based on conversations with Grow-

ers it appeared that Patients typically had lower 

incomes, less education, and more chronic health 

conditions than the other members.  

Measures 
Program impact and success were evaluated using 

pre- and post-surveys as well as post-program 

interviews with all three stakeholder groups: 

Dakota Food Rx Prescribers, Growers, and 

Patients. The surveys were administered in an 

online format (QuestionPro) and distributed to 

participants via email at the beginning and end of 

the growing season. The majority of measures in 

the survey were identical to those used by PRx 

grantees of the USDA Gus Schumacher Nutrition 

Incentive Program (GusNIP) (Nutrition Incentive 

Hub, n.d.). All evaluation data were collected after 

the appropriate Institutional Review Board approv-

als were granted by SDSU (IRB-2024-63 and IRB-

2024-147). 

Demographics 
Patients provided their age, gender (man, woman, 

non-binary/third gender, or preference to self-

describe), race (American Indian/Alaska Native, 

Asian, Black/African American, Native Hawaiian, 

Other Pacific Islander, White, or Other Race), 

ethnicity (Hispanic/Latino/Spanish origin or not), 

and zip code. Patients also self-reported their gen-

eral health status on a 5-point scale from poor to 

excellent, and if anyone in their household received 

SNAP in the last 30 days. 

Fruit and Vegetable Intake 
This 10-item questionnaire was adapted from the 

larger 26-item Dietary Screener Questionnaire 

(National Cancer Institute, 2021), an adapted tool 

used by GusNIP grantees to evaluate other PRx 

programs. Patients reported their habitual con-

sumption of 100% fruit juice, whole fruit, green 

leafy or lettuce salad, fried potatoes, other kinds of 

potatoes, cooked beans, salsa, pizza, tomato sauce, 

and all other vegetables over the past 30 days. 

Response options ranged from “never” to “two or 

more times per day,” except for 100% fruit juice, 

which had an upper range of “six or more times 

per day.” 

Food Insecurity 
The 6-item USDA Household Food Security Sur-

vey Module (USDA Economic Research Service, 

2024), wherein Patients answered on behalf of their 

entire household for the past 30 days, was used to 

assess Patient food security. Zero or one affirma-

tive responses indicated high or marginal food 

security (the scale is not sensitive enough to distin-

guish the two), 2−4 affirmative responses indicated 

low food security, and five or six affirmative re-

sponses indicated very low food security (USDA 

Economic Research Service, 2024). 

Rural Perception Scale 
To better understand the effects of Dakota Food 

Rx on Patients’ sense of community belonging, we 

utilized the 18-item Rural Perception Scale (Kim et 

al., 2024). The scale has four subfactors: belonging, 

attitudes, loneliness, and social ties. Patients rated 

statements on 5-point scales for each question. 

Two questions on the attitudes subfactor were 

reverse-coded; we re-coded these questions during 

our analysis so that we could generate a whole scale 

score (Kim et al., 2024). 

Key Informant Interviews 
Key informant interviews were conducted in Octo-

ber 2024, towards the end of the pilot program. 

Semi-structured interviews were conducted by the 

first author (G.E.B.) over Zoom, with student 

research assistants taking notes. The interview 

scripts were tailored for each of the three stake-

holder groups (Table 1). The questions followed 

the structure of the RE-AIM model, typically used 

in public health to evaluate community-based inter-

ventions (Glasgow et al., 1999). The five RE-AIM 

components include reach, effectiveness, adoption, 

implementation, and maintenance. Utilizing this 

model allowed us to ensure that the interview 

scripts appropriately addressed all critical compo-
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nents of the intervention to gather as much process 

feedback from each of the three stakeholder 

groups as possible. The interviewer asked addi-

tional, prewritten follow-up questions to elicit 

additional information when needed (e.g., a poten-

tial follow-up to Question 2 in the Patient Inter-

view script detailed in Table 1 was, “Tell us what it 

was like accessing the farm or pickup site,” if the 

Patient did not describe the pickup process in their 

answer or struggled to come up with a response). 

Interviews were recorded and transcribed by the 

first author with the assistance of an AI web plat-

form for interview transcription (Revoldiv). All 

interview participants received a US$20 e-gift card 

as remuneration. 

Data Analysis 
Quantitative data from the pre- and post-surveys 

were analyzed using SAS 9.4M7 and descriptive 

statistics were generated. Inferential statistics were 

conducted; however, all tests were nonpaired due 

to the small number of Patients who responded to 

both the pre- and post-test. T-tests or Wilcoxon 

signed rank tests were used to determine pre-post 

differences, as appropriate. 

 We analyzed the key informant interviews 

using an inductive thematic analysis utilizing an 

essentialist framework (Braun & Clarke, 2006). A 

team of four researchers (G.E.B., S.L., H.M., 

O.A.H.) familiarized themselves with the data and 

reviewed two interview transcripts separately, cre-

Table 1. Interview Scripts for Each Dakota Food Rx Participant Group 

P
re

s
c
ri

b
e

rs
 

1. What was your experience screening and referring Patients to the program? 

2. Were there any specific criteria you used for making referrals? Was there a certain type of patient that was a 

good fit for referral? 

3. Tell me more about the materials provided by SDSUa Extension, like the posters, referral pads, and brochures. 

What was your experience using them? What could SDSU Extension improve upon? 

4. Regarding the referral process overall, what would you change to improve it? 

5. What feedback, if any, did you receive from Patients who were referred to the program? What clinical 

improvements, if any, were seen in these Patients? 

6. If a colleague at another clinic was about to become a Dakota Food Rx Prescriber, what advice would you give 

him or her? 

G
ro

w
e

rs
 

1. Let’s start by discussing your interactions with Dakota Food Rx Patients. What has been your experience with the 

Patients versus your regular CSAb customers?  

2. As you interacted with patients over the course of the CSA season, what changes did you see?  

3. Let’s talk about the enrollment process. What was your experience calling up Patients and officially enrolling 

them in your CSA? What changes, if any, would you make to this process? 

4. Let’s talk about other logistics. As part of this pilot, SDSU Extension requested invoices for reimbursements and 

had participant tracking through an online Excel spreadsheet. What was your experience with these processes? 

What made them successful or not so successful? 

5. If you were part of a program like this again, what would you need to be more successful? 

6. Let’s say a colleague of yours wants to be a Dakota Food Rx Grower next year. What advice would you give him 

or her? 

P
a

ti
e

n
ts

 

1. How did you hear about Dakota Food Rx?  

2. You may have gotten produce boxes for several weeks, or you may have only gotten a few. What factors 

influenced your decision to either stay in the program or stop earlier?  

3. What changes in your life happened because of your participation in Dakota Food Rx?  

4. Tell us about your experience with the produce you received from the produce boxes.  

5. Tell us about your experience with the educational resources provided, such as the recipe samples and recipe 

sheets.  

6. How do you plan to continue the changes you have made after the program ends?  

7. If the program comes back next year, what would you want to be different?  

a South Dakota State University; b community supported agriculture 
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ating initial semantic codes (i.e., codes based on a 

surface-level interpretation of the data). These 

codes were discussed at a team meeting to develop 

an initial codebook that was then used to code the 

rest of the transcripts, with only one researcher 

assigned to each. Code assignments and newly gen-

erated codes were discussed at subsequent team 

meetings, and adjustments to the code-

book were made upon consensus by all 

four researchers. Themes and subthemes 

were then collectively compiled from 

codes generated from the analysis and 

organized in a way that corroborated all 

researchers’ understanding of the data 

(Braun & Clarke, 2006). 

Results 
A total of 30 Patients and their families 

were enrolled in Dakota Food Rx during 

the 2024 growing season. A total of 434 

weekly shares were picked up by Patients, 

with the average Patient redeeming 14.5 

shares (range 1−26). The total value of the 

produce redeemed by Patients, and paid 

by SDSU Extension via our pilot grant 

funds, was US$14,293.80, according to 

Grower invoicing based on their standard 

CSA rates. 

Survey Results 
Ten Patients completed a pre-season 

survey (RR = 33%) and eight completed a 

post-season survey (RR = 27%). Only 

three Patients completed both assess-

ments; the rest of the respondents com-

pleted a pre- or post-survey only. Thus, 

results in Table 2 are presented separately 

by timepoint and not for the full sample. 

Most respondents who provided demo-

graphic information were female and 

White non-Hispanic, with a mean age 

around 60 years. Considerably fewer 

respondents reported using SNAP bene-

fits in the past 30 days at the end of the 

program than at the beginning; however, 

inferential statistics were not performed 

since the sample sizes were too low to 

meet the assumptions of a chi-square test 

of difference. Moreover, food security status was 

significantly better among the post-season sample 

(p = 0.004), with more respondents indicating a 

score of high/marginal food security and fewer 

indicating low/very low food security. No signif-

icant differences in vegetable intake were captured 

in the survey data. Only eight Patients completed 

Table 2. Responses from Pre- and Post-Season Surveys 

(n = 18) for Dakota Food Rx Patients 

Characteristic [n (%) a or mean ± SD] 

Pre-Season 

(n = 10) b 

Post-Season 

(n = 8) b 

Age (years) 59.50 (12.72) 62.50 (15.48) 

Gender 

 Male  1 (10) 1 (13) 

 Female  8 (80) 6 (75) 

 Prefer not to respond c  1 (10) 1 (13) 

Race 

 American Indian or Alaska Native 

(non-Hispanic)  

3 (30) 1 (13) 

 White (non-Hispanic)  5 (50) 5 (63) 

 Prefer not to answer c 2 (20) 2 (25) 

SNAPd Participation in last 30 days 

 Yes  7 (70) 1 (13) 

 No  1 (10) 4 (50) 

 Prefer not to answer c  2 (20) 3 (38) 

Overall Health Rating 

 Poor  1 (10) 0  

 Fair  3 (30) 1 (13) 

 Good  2 (20) 3 (38) 

 Very good  0  1 (13) 

 Excellent  1 (10) 0  

 Prefer not to answer c  3 (30) 3 (38) 

Food Security Score e,f 3 (2.16) 2.5 (2.98) 

Food Security Category e 

 High or marginal  2 (20) 4 (50) 

 Low  4 (40) 1 (13) 

 Very low  4 (40) 3 (38) 

a Some percentages do not add to 100% due to rounding.  
b These data are not matched; only three Patients completed both a pre- and 

post-survey. 
c Patients were given the option of “Prefer not to answer” on most survey 

questions to maintain consistency with the evaluation instrument used by the 

Gus Schumacher Nutrition Incentive Program. 
d Supplemental Nutrition Assistance Program  
e As measured by the U.S. Department of Agriculture 6-item Household Food 

Security Survey Module. 
f Wilcoxon Signed Rank p = 0.004 between pre- and post-season.  
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the full Rural Perceptions Scale at pre-season and 

five completed it at post-season. The pre- and 

post-season mean scale totals were 53.75 and 

68.60, respectively, which were significantly 

different from each other (T = -2.45, p = 0.03), 

indicating a higher sense of community belonging 

and engagement among the post-season sample. 

Interview Results 
Nine interviews were conducted (Prescribers n = 2, 

Growers n = 2, Patients n = 5). The thematic 

analysis indicated nine major themes, defined in 

Table 3. 

Program Fit 
Many participants expressed that it takes a certain 

kind of person to be a Dakota Food Rx Prescriber, 

Grower, or Patient. Prescribers needed to under-

stand patients holistically and care about social 

determinants of health. For example, one Patient 

recounted that she was referred to Dakota Food 

Rx because her nurse practitioner got to know her 

and learned that she loved gardening and vegeta-

bles, which had not happened with other provid-

ers. Regarding Growers, it was indicated that they 

needed to be passionate about food access in their 

community to be a good fit for the program. One 

Grower stated: 

It has to be something that you’re passionate 

about. You have to be passionate about 

increasing people’s access to local food, not 

just the broad population, but for, you know, 

the marginalized and at-risk populations. That 

is a little bit more work than enrolling a regular 

CSA member. (Grower 2) 

He went on to suggest that Growers should “make 

sure that they’re growing and providing a steady 

supply of the basic accessible fruits, herbs, and veg-

etables” that would not “intimidate or turn people 

away.”  

 Both Prescribers and Growers seemed to sug-

gest that there was a specific motivation inherent in 

Patients that made them a good program fit. One 

Grower reported that “the ones that were truly 

interested in changing their diets to improve their 

health were easy to communicate with. They 

responded well” (Grower 1). In a similar vein, a 

Prescriber described: 

Almost every patient was ecstatic for knowing 

that they could utilize [Dakota Food Rx]. 

There was a couple that would, I’m going to 

call it excuses. “I can’t drive over to Spearfish 

and get it,” or…I don’t think the willpower 

was there to help themselves. And so I feel like 

a lot of it is me trying to help Patients that 

don’t want to help themselves. (Prescriber 2) 

Relationship Building 
Relationships were noted to have been bolstered 

between Patients and Growers, Patients and Pre-

scribers, and Patients and other community mem-

bers (e.g., neighbors, non-household family mem-

bers), but rarely between Patients. Patients 

expressed deep gratitude for the Growers who pro-

vided them with produce, and for the Prescribers 

who enrolled them into the program. Growers and 

Patients both expressed that CSA pickup times 

were moments of socialization, especially for 

Patients who were disabled or mostly homebound. 

Relationships with other community members 

were bolstered through sharing excess produce and 

herbs from the Patient’s CSA share. For example: 

I have shared some [produce] if I have excess 

or if there’s something that I specifically can-

not fit into a menu, I do share. And sometimes 

I cook and I have two or three ladies in my 

level to come and we’ll go down by the mail-

boxes and have a meal. So it gets shared. It 

does not get thrown away. (Patient 1) 

Adaptability 
All groups expressed a level of adaptability that was 

incorporated into being part of Dakota Food Rx. 

For Growers, slight changes were made to their 

CSA operations, usually in the frequency or 

medium of communication. However, some 

Growers also adapted their pickup schedules for 

Patients. One Grower brought a share to a local 

farmers market to help reduce a Patient’s com-

mute; another Grower used his personal vehicle to 

deliver a share to a Patient who was quadriplegic 

and homebound. Prescribers expressed that they 
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Table 3. Themes and Subthemes Identified from Qualitative Interviews with Dakota Food Rx (DFRx) Growers, Prescribers, and Patients (n = 9) 

Theme or Subtheme Definition Example Quote 

Program Fit An expression that DFRx is a good fit for some 

Prescribers, Growers, and Patients, but not all. 

“A few drop out early on because it doesn’t work for them, but the ones that it works 

for are extremely enthusiastic because it’s something that they desire and are 

unable to access financially during the rest of their life.” (Grower 2) 

Relationship Building Improved relationships between DFRx patients 

and other DFRx stakeholders. 

 

Patient-Grower 

Relationships 

Improved relationships between DFRx Patients 

and their DFRx Growers. 

“I think it's really rewarding, just the feedback and the encouragement that Patients 

give to the farmers that I feel embarrassed sometimes of the thanks I get. Because 

I'm like, no, it's just what I do. I just grow veggies.” (Grower 2) 

Patient-Prescriber 

Relationships 

Improved relationships between DFRx Patients 

and their DFRx Prescribers. 

“I really appreciate that [a nurse practitioner provided a program referral] because a 

lot of people would not have pursued it if that wasn't one of their prioritiesor 

would have gone to the lengths that she went to.” (Patient 1) 

Patient-Community 

Relationships 

Improved relationships between DFRx Patients 

and non-Patient community members. 

“They would gradually get more interactive with my other CSAa customers as well.” 

(Grower 1) 

Adaptability When DFRx stakeholders make some sort of 

change to be part of this program, as opposed 

to their normal behavior. 

 

CSA Adjustments Adjustments DFRx Growers made to 

accommodate a low-income customer base. 

“I think being ready and available for a little bit more communication or interaction, 

text seems like the most successful and best way for most [Patients]…That's often 

how I'll get communication of ‘I'm going to be late,’ asking for reminders, sharing 

pictures of what they're cooking or pictures of something that they forgot what it 

was later in the week. So being ready and available with that.” (Grower 2) 

Screening and Referral 

Changes 

When DFRx Prescribers made changes or 

expressed making future changes to how they 

interacted with patients to ensure appropriate 

patients get referred to DFRx. 

“Next year, I would probably, as a provider, I would probably kind of make my list as 

well of who I referred and maybe contact them a little bit to make sure that we're 

utilizing it. ‘Hey, just reminder it's there. Please utilize it.’” (Prescriber 2) 

Cooking Changes When DFRx Patients cooked more or differently 

because they had more produce. 

“We took the zucchini…and made it into noodles, right? Made into spaghetti. It's the 

coolest thing ever.” (Patient 5) 

Food Preservation When DFRx Patients were preserving excess 

produce by freezing, canning, dehydrating, etc. 
“I’ve filled that thing [freezer] upI can tell I’m going to have my winter meals 

provided to me by the use of the crock pot, just assuming the electricity doesn’t go 

out.” (Patient 6) 

Education When DFRx Patients expressed learning a new 

skill or behavior due to the program. 

“Well, lettuce that he introduced to me that he let me taste. And it was bitter. And 

I'm, ‘Oh, no, no, I'll stick to my old lettuce.’ And then the [med student] said, ‘Well, 

it's in this recipe.’ So, I said, really? ‘Yeah, this is how you cook it. And this is how 

you use it.’” (Patient 1) 

  continued 
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Table 3 continued   

Food Access Patients able to access foods that they generally 

could not afford or access. 

 

Produce Quality An expression that the CSA produce is of higher 

quality than produce bought elsewhere. 

“If I go to the grocery store to buy these vegetables, I am not going to be buying the 

ones that [Grower] be [sic] growing and introducing to me.” (Patient 1) 

Exposure to New 

Vegetables 

An expression that Patients tried a vegetable 

that they didn’t know about before the program. 

“I loved it in a great variety, like just stuff that I had never tried before, and really 

good, lasted a long time. It didn't like rot or anything like that. So, it was really fresh, 

really good, nutritious produce.” (Patient 4) 

Increased Purchasing 

Power 

An expression that Patients could buy more or 

better-quality food because of the program. 

“If it's just us, it was always those instant meals or those frozen pot pies because 

they're cheap. But now we've been able to put money out of the budget and allot for 

better food like buying fish now. You couldn't afford fish before, you know, that 

tilapia, like [US]$6 a bagBut when you got to get all these other veggies 

instead…that makes a difference, you know.” (Patient 5) 

Difference from Other 

Programs 

An expressed difference between DFRx and 

other food access programs for people with 

low income. 

“Other types of food programs have boxed items, boxed items and frozen items often 

have preservatives, salt, sodium products and other chemicals. I can count on the 

fact that those things are eliminated when I’m getting the food fresh out of the 

ground.” (Patient 6) 

Financial Accessibility An expression that without DFRx, Patients 

would not be able to afford the food that they 

now had access to. 

“If this program wasn’t here, I’d be begging.” (Patient 6) 

Diet Improvement Improvements in Patients’ diet quality. 

Increased Vegetables An expression that Patients are eating more 

vegetables than they did before the program. 

“Now we’ve been having cucumbers in dip, or some of that weird stuff [Grower] gives 

us. We’ve been dipping. So, the snacks have changed considerably.” (Patient 5) 

Other Diet Improvements A stated dietary change that was not related 

to vegetables. 

“I would say, by getting more exposure to the different types of vegetables … I’ve 

expanded … my taste for all these different kind of things too.” (Patient 6) 

Health Improvement Improvements in Patient physical and/or 

mental health. 

 

Weight Loss An expression that Patients lost weight while 

on the program. 

“I’ve lost 55 pounds [24.9 kilograms].” (Patient 1) 

Chronic Disease 

Management 

An improvement in how Patients managed a 

chronic disease using the program. 

“So, I’ve been able to keep a good, you know, glucose levels. I’ve had a history of 

high blood pressure. I’ve been able to decrease the amount of blood pressure 

medication that I’ve taken.” (Patient 6) 

Mental Health and Well-

being 

An improvement in Patients’ mood, mental 

health disorders, or overall disposition. 

“[My physician has] noticed, like, I’ve had a lot more energy and stuff compared to 

before.  It just seems like we’re less likely just to lay around and slouch.” (Patient 

5) 

  continued 
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Table 3 continued   

Future Directions Possibilities to improve and/or expand the 

reach of DFRx. 

 

No Change An expression that something about DFRx is 

working perfectly with no need for change. 

“I never felt confused of pickings. It was on full display. The [med students] were on 

full display with their sample. They were very friendly, very helpful. I have nothing I 

can add.” (Patient 1) 

Pediatric Expansion An expression that children should be eligible 

for or have access to DFRx. 
“I noticed, see years ago when I had WICb with my kid, you couldn’t get vegetables. 

Now my kids [sic] have a baby on WIC, and she nurses her. She gets vegetables, 

fresh vegetables, which is fine, but I guess after they turn five years, there’s no 

more, they don’t even give them a link where they could possibly get another 

program. Would that be a possibility that WIC could like refer them or give them a 

card or, you know, instead of just saying, ‘Well, if you’re five, good luck,’ you know?” 

(Patient 5) 

More Resources An expression that more resources are needed 

for DFRx stakeholders. 

“I think more preseason coordination with like education and recipe resources for 

participants, so that there could be a little bit of  forethought or collaboration of, 

okay, I’m going to share this recipe on the second week of June when I’ve got this 

combination of veggies or share this cooking tidbit or storage tidbit, you know, this 

week in the season.  I guess I think of it a lot kind of from my former teaching 

perspective of really planning out the entire year, all the units and how everything 

scaffolds and builds on itself and finding kind of the right place to put it in but 

needing to know ahead of time to be able to implement it most successfully.” 

(Grower 2) 

Workflow An expression that the logistics and workflow 

of the program could be improved. 

“Next year, I was going to kind of prescreen before it even started. Just my patients, 

because I can run stuff in the background. I can run audits so I can figure out who 

would qualify and stuff like that. And I would even get in touch with them, not prior, 

but at the earliest convenience and make sure that I get it started.” (Prescriber 2) 

Communication An expression that increased communication 

would be beneficial. 

“Maybe an email notification of like the ones you put up might have caught my eye 

more.” (Patient 7) 

a CSA = community supported agriculture 
b WIC = Special Supplemental Nutrition Program for Women, Infants, and Children 
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would change the ways in which they review medi-

cal charts and identify Patients to refer before the 

initial enrollment period started next year. One 

Prescriber said, “Next year, I was going to kind of 

prescreen before it even started…so I can figure 

out who would qualify and stuff like that” (Pre-

scriber 2). Patients modified how they would pre-

pare and store food in their homes. Many Patients 

spoke of cooking more since being in the program; 

some were utilizing the recipe resources provided 

by SDSU Extension, whereas others found recipes 

online or in recipe books they had at home. 

Patients also discussed preserving excess produce 

and herbs to save for the winter months. One 

Patient and her husband taught themselves how to 

dehydrate herbs and vegetables. Another Patient 

was gifted a chest freezer from a friend and was 

able to freeze excess meals to reheat during the 

winter. 

Education  
A certain amount of education was needed, as 

expressed by the participants, to most effectively 

utilize the program to its fullest potential. One Pre-

scriber stated that while SNAP participation was 

one of the proxy measurements for low-income 

status, many of her patients were eligible for SNAP 

but not enrolled and she remarked that SNAP 

enrollment materials for her patients could be help-

ful. Patients were often unfamiliar with some of the 

vegetables they received and relied on the Grower 

and/or the medical students who were involved 

with sampling to help them understand how to 

store and prepare the vegetables in their share. 

Produce Quality 
Patients all said that the vegetables they received 

from the program were of higher quality than those 

they would buy at other stores, like Walmart. One 

Patient stated, “I’ve never had green peppers so 

good” (Patient 7). Patients expressed dismay at 

having to buy lower-quality produce at the grocery 

store at the end of the CSA season. 

Food Access 
Patients reported trying vegetables they never had 

before, such as sprouts, heirloom tomatoes, lettuce 

varieties, and eggplant. There were also reports of 

being able to purchase more or better-quality food 

because of the program, particularly as Patients 

could stretch their SNAP benefits and buy health-

ier, more expensive protein foods. Patients 

expressed that Dakota Food Rx was different from 

other food assistance programs, like SNAP and 

emergency foods, because of the increased access 

they had to fresh foods. For instance, one Grower 

recounted that a Patient told him that they finally 

could eat all the tomatoes they could handle. 

Patients reported that without the program, they 

would have to buy lower-quality foods or use food 

pantries. One Patient with a physical disability said, 

“If this program wasn’t here, I’d be begging” 

(Patient 6). 

Diet Improvement 
In contrast with our quantitative findings, Patients 

reported that they were improving the quality of 

their diet, particularly due to the produce they 

received. For example, Patient 4 described using 

the sprouts from her CSA box to top a routine 

lunch meal of a turkey and cheese sandwich. 

Another Patient explained how he felt his diet 

changed: 

Other types of food programs have boxed 

items. Boxed items and frozen items often 

have preservatives, salt, sodium products and 

other chemicals. I can count on the fact that 

those things are eliminated when I’m getting 

the food fresh out of the ground. (Patient 6) 

 Notably, Patients responded that they made 

dietary changes beyond simply eating more vegeta-

bles. One couple stated that they are using less oil 

because they bought an air fryer while in the pro-

gram. “Plus,” one spouse said, “a lot of the veggies, 

we won’t even fry up anymore since [Grower] 

showed us so many different ways to cook them 

that aren’t in oil. It’s just, it’s been amazing” 

(Patient 5). Other families felt inspired to make 

other dietary changes while enrolled in Dakota 

Food Rx, like getting rid of table salt: “I took away 

the Morton salt…we just had sea salt for cooking” 

(Patient 7). 
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Health Improvement  
All Patients also reported some improvement in 

their health or wellbeing. Many Patients reported 

changes in their chronic conditions, particularly 

lowering fasting glucose/hemoglobin A1c and 

lower blood pressure. Some Patients reported no 

longer needing medicine for their conditions or 

taking lower doses. These accounts were corrobo-

rated by Prescribers and even Growers: “I had one 

Patient share that they were no longer seeing a spe-

cialty doctor for their kidney function. They 

thought that the higher vegetable diet had made 

that difference over a couple of years of participat-

ing” (Grower 2). Moreover, Patients reported hav-

ing improved energy and mood since being in 

Dakota Food Rx. While weight loss was not the 

focus of this program, one Patient noted losing 55 

pounds (24.9 kg) after struggling with excessive 

weight gain after a traumatic brain injury. She re-

marked, “[Dakota Food Rx] saved my life because 

of the depression I have been in over this 

situation” (Patient 1). 

Future Directions 
While some participants felt no changes to Dakota 

Food Rx were necessary beyond continued fund-

ing, several opportunities for future iterations of 

the program were identified. Prescribers, Growers, 

and Patients all expressed interest in expanding the 

program to children, due to increasing childhood 

obesity and food security gaps caused by age crite-

ria in other programs, such as WIC. Patients and 

Growers indicated that more educational resources 

for Patients, like recipes, could be compiled and 

shared by SDSU Extension. One Grower ex-

pressed an idea for a Patient-only website where 

recipes and other resources could be stored. Pre-

scribers and Growers reported wanting changes in 

the overall workflow of the program, particularly 

regarding referrals and patient/invoice tracking, 

respectively. Finally, all participant groups ex-

pressed a need for increased communication with 

project staff at SDSU Extension. The pilot funds 

for this program were small (<US$50,000) and 

mostly went to reimbursing Growers and develop-

ing marketing and educational materials. Minimal 

personnel costs were used to support one under-

graduate research assistant; the principal 

investigator’s salary was provided in-kind by SDSU 

Extension. Therefore, the program team was small, 

and they found it challenging to keep up communi-

cations with all program stakeholders.  

Discussion 
This preliminary evaluation of the Dakota Food Rx 

pilot indicated several successful impacts of the 

program, as well as opportunities for improvement 

and refinement. Both quantitative and qualitative 

analyses showed promise for Dakota Food Rx to 

potentially improve Patient household food secu-

rity and sense of community belonging. Our key 

informant interviews indicated that Patients 

reported trying new vegetables, having access to 

better-quality vegetables, and improving their 

physical and mental health in a variety of ways. 

Prescribers, Growers, and Patients overall had 

positive impressions of the pilot program and had 

suggestions for improvement that included 

increased resources and communication, and 

expanded eligibility criteria, particularly for children 

experiencing food insecurity and diet-related 

chronic disease. 

 Our evaluation found that there was a certain 

level of “program fit” that Prescribers, Growers, 

and Patients all must have to benefit from Dakota 

Food Rx; however, even for participants that did 

have good fit, there was a certain amount of 

adaptability required, such as changes in cooking, 

communication, or workflow. Research has indi-

cated that factors that make consumers with low 

income more likely to participate in CSA include 

being female, higher educational attainment, high 

food preparation self-efficacy (Hanson et al., 2024). 

One notable barrier reported was unfamiliarity with 

CSA produce (Hanson et al., 2024). These findings 

indicate opportunities to educate potential Patients 

about CSA and provide resources on cooking and 

storing produce ahead of enrollment, which could 

help with preparing Patients for developing adapta-

bility as well as overall program retention. More-

over, our results indicated that some Prescribers 

and Growers seem unaware of the structural bar-

riers that prevent some Patients from participating 

in PRx, such as time and transportation restrictions 

(Mydels et al., 2025). Instead, they indicated that 

Patients lacked “willpower” or “didn’t want to help 
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themselves.” Opportunities to train potential 

Prescribers and Growers on how to better interact 

with people from low-income backgrounds, like 

integrating aspects of cultural humility (Stubbe, 

2020) in program trainings, could also help with 

better preparing these partners to be a better fit for 

the program and could inform the adjustments 

needed to better serve the Patient population. 

 A critical aim of our evaluation was to deter-

mine the impact of Dakota Food Rx on commu-

nity belonging and relationship building, primarily 

among Patients but also other program stakehold-

ers. Social isolation and loneliness are endemic in 

rural America (Rainer & Martin, 2012), particularly 

among those with advanced age and chronic illness 

(Southerland et al., 2024; Theeke & Mallow, 2013), 

and are associated with poorer health outcomes 

(Courtin & Knapp, 2017) and physician visits 

(Gerst-Emerson & Jayawardhana, 2015). Similar to 

our study, other evaluations of PRx implemented 

using CSA shares or other locally sourced produce 

have also demonstrated Patients feeling more 

socially connected and less isolated (Hileman, 2021; 

Joseph & Seguin, 2023; Shostak et al., 2025). 

Owens (2024) posited that social connection may 

be an unintended, but valued and sought-for effect 

of PRx for Patients. We further attest that PRx 

programs that connect Patients to local foodways, 

as Dakota Food Rx and other CSA-share PRx 

programs do, foster improved social connections 

by building relationships between Patients and 

local farmers, healthcare providers, other PRx 

actors (e.g., nutrition educators), and even other 

community members. However, it is important to 

note that not all customers who engage with local 

foodways exhibit an improved sense of commu-

nity, particularly those with low income or 

belonging to racial and ethnic minority groups 

(Russomanno & Jabson Tree, 2021).  

 Another finding of note was that Patients 

surveyed at the end of the program had higher 

food security than those at pre-intervention. While 

a paired test could not be conducted because we 

had two independent samples, improved food 

security is a common finding among other PRx 

programs (Hager et al., 2023; Muleta et al., 2024). 

Interviewed Patients indicated that Dakota Food 

Rx provided healthier foods than other food 

programs they had access to and allowed them to 

purchase healthy foods that they otherwise could 

not afford. This, combined with the educational 

resources provided to Patients, suggests that their 

food security may have improved via changes in 

both access to and utilization of food resources. 

Fewer Patients also reported not using SNAP 

benefits post-intervention; while causality cannot 

be inferred, this contrasts with other research 

indicating that SNAP participation is not generally 

associated with seasonal changes in food security 

(Bastian, 2024), as we saw in this study. 

 Our study had notable strengths. The mixed 

methods design allowed for a comprehensive pro-

cess and impact assessment of the pilot program. 

Questions in the Patient surveys utilized evaluation 

measures used by GusNIP grantees and a validated 

rural perceptions scale. Additionally, the key 

informant interviews gathered input from all three 

Dakota Food Rx participant types: Prescribers, 

Growers, and Patients. However, limitations must 

also be considered. Our results from both the 

quantitative and qualitative arms were limited by 

small sample sizes due to low response rates (33% 

pre-survey, 27% post-survey, and only nine 

stakeholder interviews) that were not necessarily 

representative of our entire participant population. 

Small sample sizes limited our ability to conduct 

more rigorous analyses (e.g., the changes in SNAP 

participation from pre- to post-intervention could 

only be reported descriptively). Rural populations 

tend to be more reluctant to participate in research 

than their more urban counterparts due to factors 

like trust and time commitments (Awuruonye et al., 

2024; Morgan et al., 2005). Because this was the 

pilot program of Dakota Food Rx, and the previ-

ous Veggie Rx program had no formal evaluation, 

there may have been some reluctance to participate 

in this study due to lack of trust built with the 

SDSU Extension team. Future project iterations 

could involve more interaction with Dakota Food 

Rx participants by SDSU Extension staff to 

improve rapport and increase evaluation 

participation rates.  

 Another limitation of our study was the ap-

parent inconsistency between the quantitative and 

qualitative findings on the outcome of increased 

produce intake. Patient interviews indicated that 
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they did indeed eat more vegetables; however, only 

five Patients (17% of our enrolled Patients) partici-

pated in interviews. Patients who had more favor-

able experiences with the program may have been 

more inclined to participate in a research interview. 

The survey results indicated that there were no 

changes in vegetable intake. The scale used for the 

questions we utilized measured the number of 

times per day or week that each type of vegetable 

was consumed, as opposed to the serving sizes of 

the vegetables. Therefore, it is possible that 

Patients did increase their serving sizes but not the 

number of their eating occasions. While the ques-

tions used were chosen to limit Patient response 

burden, future assessment with dietary recalls1 may 

be needed to ensure valid measurements of 

vegetable intakes. 

 Despite the small sample studied, our findings 

still provide valuable insight into CSA-based PRx 

programs in rural communities, which are not well 

represented in academic literature; for example, 

only 13 of the 108 programs in a PRx field scan 

used CSA, and only nine were located in the U.S. 

Plains region (Rodriguez et al, 2021). A comparable 

mixed methods evaluation of VegRx, a CSA-based 

PRx near Boston in urban Waltham, Massachu-

setts, had a similar number of Patients (32), and 

with all but one completing evaluation surveys, 

their results indicated positive improvements in 

food access, vegetable intake, and overall and men-

tal health (Shostak et al., 2025). These quantitative 

findings suggested that community connections 

were built among farmers and clinicians; however, 

patients were not involved in interviews. Notably, 

while we engaged fewer Patients in our study’s 

quantitative assessment, we reported similar trends 

in food security status, and qualitative data from 

Prescribers, Growers, and Patients further show-

cased the community belonging, food access, and 

health impacts of a CSA-based PRx in a rural Great 

Plains state.  

Conclusion 
The Dakota Food Rx pilot has shown promise for 

improving the diet quality, food security, social 

connections, and overall health of its Patients, who 

have low income and are at risk of diet-related 

chronic disease. While the program was overall 

well-received by all stakeholders, there were 

opportunities for improvement that would include 

streamlined communication and logistical work-

flow, as well as additional resources and potential 

expansion to pediatric populations. As the program 

continues to expand in size, strategies to increase 

evaluation participation could be implemented, 

such as building stronger relationships between 

SDSU Extension and all Dakota Food Rx 

participants.   
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