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Introduction: A balanced, nutrient-dense diet improves quality of life in people living with HIV (PLHIV), yet this population experiences disproportionately high rates
of food and nutrition insecurity. Food is Medicine (FIM) programs for PLHIV have been associated with reduced internalized stigma, improved food security, and positive
clinical outcomes, but there is limited research on FIM interventions for adolescents and young adults with HIV.

Methods: The Medically Tailored Grocery (MTG) Program at Boston Children’s Hospital allows adolescents and young adults with LHIV who choose Instacart Fresh
Funds to utilize a $200 monthly allowance within food category restrictions. We evaluated Fresh Funds participation from March 2024 to February 2025 and assessed
fund usage, purchasing patterns, nutritional quality of purchased foods, and opportunities for nutrition education. Purchase reports were analyzed using Microsoft Excel.

Results: Median monthly spending per participant was $141.64, with a bimodal distribution peaking at $0-$20 and $180-$200. Participants spent the highest
percentage of their allotted funds on protein (29%), vegetables (23%), and fruit (20%), while grains accounted for the least amount spent (5%). Bread and yogurt were
identified as important areas for nutrition education, as participants purchased the most products with added sugars in these categories.

Conclusion: While some participants consistently used their full allowance of Fresh Funds, a substantial portion underutilized the funds. Overalan MTG program
providing healthy groceries for PLHIV allows them to shop on their own for pre-identified healthy foods, thus increasing their intake of nutritious foods, especially lean

proteins, fruits, and vegetables.
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SNAP: Supplemental Nutrition Assistance Program; WIC:
Women, Infants, and Children

Introduction

Human immunodeficiency virus (HIV) is a communicable
disease characterized by suppression of the immunnutrition
further weakens immunity,people living with HIV (PLHIV)
must have access to a balanced, nutrient-dense diet [1].
Specifically, a diet high in vegetables, fruits, whole grains, lean
sources of protein, and unsaturated fats is recommended to
avoid micronutrient deficiencies and maintain a healthy weight
[2]. A 2023 cross-sectional study found that fruit and vegetable
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intake was positively associated with physical health-related
quality of life (HRQoL) among 91 PLHIV [3].

Despite this, PLHIV face many disease-related barriers
to adequate nutrition. Symptoms such as nausea, vomiting,
diarrhea, and mouth sores can reduce food intake, while
HIV-related malabsorption may result in micronutrient
deficiencies, including anemia [4]. Although historically HIV
was associated with wasting, the widespread use of anti-
retroviral therapy (ART) has shifted health outcomes to weight
gain and lipodystrophy, increasing the risk of comorbidities
such as non-alcoholic fatty liver disease (NAFLD) and type 2
diabetes mellitus (T2DM) [1].

PLHIV also experience socioeconomic barriers to accessing
nutritious food. In 2022, 73% of PLHIV in Massachusetts were
considered moderately high or highly socially vulnerable due
to factors such as low income, minority status, and limited
access to transportation [5]. As a result, food insecurity
disproportionately affects PLHIV [6-8] and is associated
with negative physical and mental health outcomes [9-11].
In a 2023 longitudinal cohort study of women HIV across the
U.S., very low food security was associated with a 3.07 times
higher relative risk of ART non-adherence compared to those
with high food security [12]. Qualitative research suggests that
this is because some medications taken on an empty stomach
worsen side effects [11,13].

Several studies have addressed this issue through Food is
Medicine (FIM) programs, which include nutrition education,
nutrition supplements, medically tailored groceries (MTG),
and/or food baskets [14-20]. Although outcomes vary, these
programs have been associated with reduced internalized
stigma [14], improved food security [15-17], and positive
clinical outcomes such as improved hemoglobin, CD4 counts,
and serum albumin [17-18]. However, there remains a
significant gap in the literature regarding FIM programs for
adolescents with LHIV.

The objective of the MTG program for PLHIV at Boston
Children’s Hospital (BCH) was to increase nutrition variety
and acceptability of healthy foods, improve confidence in
healthy food preparation, and decrease food insecurity among
young PLHIV by providing them with access to funds to use to
purchase healthy foods, which could be delivered directly to
their homes throughout the month.

The objectives of this study were to 1. Analyze the
percentage of funds provided used by PLHIV and identify
the food categories in which they were spent. 2. Evaluate
purchasing patterns and food preferences of PLHIV when
provided with Fresh Funds (FF) through Instacart. 3. Assess
the nutritional quality of foods selected by PLHIV within the
FF-eligible categories. And finally 4. Identify opportunities for
nutrition education to assist PLHIV in making healthier choices
within the RD-defined healthy food categories.

Materials and methods
Population

BCH HIV Adolescent Provider and Peer Education Network

for Services (HAPPENS) is an HIV/STI prevention, screening,
and treatment program for teens and young adults within the
BCH Adolescent/Young Adult Medicine that also provfederally
funded grantteensfederally funded grant HAPPENS is the
recipient of a funded grant by Ryan White (HRSA) to provide
healthy food delivery to support young PLHIV. In CHAPti on
with the Childre,n’s Hospital AIDS Program (Cwithwith HIV
,with HIV these services were extended to additional patients
not otherwise enrolled in HAPPENS. Approval for access
to deidentified data from Instacart for this evaluation was
obtained from the Boston Children’s Hospital Internal Review
Board (IRB). Written informed consent was not obtained from
participants, as the data provided by Instacart was completely
deidentified with no registry.

Program description

Instacart is a digital food delivery platform that allows users
to order groceries and other goods from various stores and
have them delivered directly to the address of their choosing.
Fresh Funds is a program within Instacart Health, a division
of Instacart, which restricts allocated funds to be used only
on products in categories specified by the program director.
In our program, a Registered Dietitian (RD) was provided with
a spreadsheet of food categories and was able to determine
which sections were allowed in the HAPPENS FF program.
Using the United States Department of Agriculture (USDA)
MyPlate and recommended healthy food intake as outlined by
the USDA recommended daily allowances, the RD restricted the
foods available in the FF program to: fruits, vegetables, lean
protein, spices, healthy fats, and whole grains (Table 1). The
categories were provided by Instacart and based on grocery
categories and were not changeable. For example, whole-grain
bread could be selected, but not whole-grain pasta because
pasta is categorized by shape rather than ingredient. We could
select yogurt, which is categorized by Greek and Icelandic or
traditional, but could not specify whether to restrict to only
unsweetened plain yogurt.

Intervention

For this program, 41 PLHIV between the ages of 12 and 32
enrolled in March of 2024 to either the Fresh Funds (FF) -
where the participant was able to order groceries themselves
from certain categories using their Instacart account - or Care
Carts (CC) - where the groceries were ordered for them based
on a food preference survey and were delivered to their house at
the end of the month. This program, offered at BCH HAPPENS,
used the online grocery shopping platform Instacart. It was
provided as a supplemental healthy grocery program and
not intended to provide a participant’s sole source of food
for the month. Participants were able to apply for or utilize
other sources of nutrition support, such as SNAP, WIC, or food
pantries, if they qualified for those services. Originally, 29 chose
FF and 12 chose CC. 6 participants switched from FF to CC due
to not having a valid backup form of payment or inability to
navigate the technology. Those who chose FF were given $200
per month to spend on FF-eligible items (Table 1), which were
determined by an RD within provided categories dictated by the
Instacart platform. The FF did not roll over and were renewed
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Table 1: Categories of food included as eligible for purchase with use of Fresh Funds
on Instacart, as decided by a registered dietitian. *Not purchased by participants

Almond butter
Peanut butter

during the program.

Category

Breadv

Tortillas

Cereal

Pasta

Grains

Snacks

Flours

Red meat

Fresh poultry

Fish

Legumes

Deli meats

Meat alternatives

Sprouted grain bread*
Whole-grain bread
Whole wheat bread

Corn tortillas
Grain-free tortillas
Taco shells

Oatmeal
Granola

Grain-free pasta
Sprouted grain pasta*

Amaranth*
Barley*
Buckwheat*
Bulgur*
Farro*
Millet*
Quinoa
Brown rice
Wild rice*
Rye*
Sorghum*
Spelt
Teff*
Wheat berries*

Rice cakes

Cornmeal
Garbanzo bean flour*
Oat flour*
Whole wheat flour

Ground beef
Bison
Buffalo*
Elk*
Pork roast

Chicken breast
Chicken burger
Chicken cutlet*
Chicken drumstick
Chicken leg*
Chicken thigh
Ground chicken
Whole chicken
Ground turkey
Turkey breast
Turkey burger
Turkey tenderloin*
Turkey thigh
Whole turkey

Canned seafood
Fresh fish
Shrimp

Hummus
Canned beans
Dried beans
Tempeh
Tofu

Deli chicken
Deli turkey

Vegetarian burgers
Chicken substitutes*
Seitan*

Soy nut butter*
Sunflower butter
Tahini sesame paste
Almonds
Pecans*
Nuts and seeds Soy nuts*
Walnuts*
Chia seeds
Hemp seeds
Poppy seeds*
Pumpkin seeds
Sesame seeds
Sunflower seeds*
Fresh fruit
Canned fruit
Dried fruit
Freeze-dried fruit
Fresh vegetables
Vegetables Canned tomatoes, tomato sauce, fresh salsa
Canned vegetables
Asiago*
Feta
Mozzarella
Parmesan
Ricotta
Swiss
Plain milk
Almond milk
Milk and Non-Dairy Milk Oat milk
Alternatives Soy milk
Coconut milk
Flax milk
Greek & Icelandic
Traditional yogurt
Yogurt tubes and pouches
Kefir
Leaf tea
Vanilla extract
Cooking oil
Non-butter oil spreads
Dried herbs and spices
Salt
Capers
Mustard
Olives
Pickles
Salad dressing (Greek, Italian, vinaigrette, yogurt)
Hot sauce
Pesto
Broth and Stock

Fruit

Cheese

Yogurt

Other

on the 1%t of the month. They were not required to spend the
monthly allocation fully, but if funds remained at the end of
the month, the balance reset, and the remainder of the funds
were no longer available to the participant. The program ended
in February 2025. Nutrition education on making healthy food
choices was not provided during the program, but participants
were notified that this was a healthy grocery program with
the understanding that the options made available to them
were healthy choices. Further explanation of food options was
provided on an individual, case-by-case basis to patients.

Analysis

We analyzed the full purchase reports, deidentified except
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for the month and year of purchase, provided by Instacart for
the 23 consistent FF participants. We summed the total amount
spent per food category across the program year and by month.
We used monthly purchasing data to calculate the percentage
of the FF monthly allowance spent per participant.

We also screened purchases to identify items that might
contain added sugars or otherwise be of lower nutritional
value (despite being allowed in the FF categories generally
deemed healthy). We then searched for these items on
Instacart to examine their ingredient lists and nutrition labels.
Items deemed nutritionally suboptimal (sweetened yogurt,
sweetened oatmeal, highly sweetened granola, refined bread
or pasta, sweetened non-dairy milk, frozen mock meats,
breaded or sweetened meat, excessively sweet or salty snacks,
sweetened condiments and spreads, and sweetened fruits)
were highlighted and color-coded for further analysis. Next,
we calculated the proportion of Instacart categories containing
highlighted items to identify areas for participant educational
intervention or modification of Fresh Funds restrictions. All
analyses were conducted through Microsoft Excel using the
mean and 95% Confidence Interval (CI).

Results

Across the program period from March 2024 to February
2025, 23 participants spent $31,971.19 of their available Fresh
Funds. Given a $200 allowance of Fresh Funds, the median
monthly spending per participant was $141.64 (95% CI: $0.00,
$199.60). The distribution of monthly Fresh Fund spending per
participant was bimodal with peaks at the lowest (S0 - $20)
and highest ($180 - $200) ranges (Figure 1). While a portion
of the program participants took full advantage of their Fresh
Funds allowance, another substantial group did not.

Category spending overview

Participants spent most of their Fresh Funds on protein,
fruits, and vegetables, with grains accounting for the smallest
share of spending (Figure 2). A detailed breakdown of spending
by food category and subcategory is provided in Table 2.

Participants spent the largest share of their Fresh Funds on
protein, fruits, and vegetables, categories which are generally
health-promoting. Within the protein category, the most

20%
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Figure 1: Distribution of average monthly Fresh Funds spending per participant
(March 2024-February 2025). The histogram depicts a bimodal distribution, with

peaks in the lowest ($0 - $20) and highest ($180 - $200) spending ranges, indicating
varying levels of program engagement (N = 23).

= Other

= Grains

= Dairy

m Vegetables
® Fruit

= Protein

Figure 2: Proportion of total Fresh Funds spent by food group. Protein, fruits, and

vegetables accounted for the largest shares of spending, while grains represented
the smallest share (N = 23).

Table 2: Fresh Funds spending by food category and subcategory, March 2024-
February 2025 (N = 23).

Total Money Percentage
Category Subcategory
Spent (within category)

Tortillas $420.22 24.4%
Oatmeal and granola $383.47 22.2%
Bread $329.39 19.1%
) Rice cakes $315.63 18.4%
Grain .
Quinoa $189.51 11.0%
Flour $43.91 2.6%
Grain-free pasta $35.61 2.2%
Rice $11.55 0.007%
Total Grain $1,729.29 100%
Fresh or frozen poultry $2,854.25 30.4%
Seafood 2,418.05 25.8%
Red meat $1,374.78 14.7%
Eggs $1,245.32 13.3%
Protein Nuts, Nut Butters, and Seeds $451.85 4.8%
Legumes and Hummus $423.91 4.5%
Deli poultry $407.18 4.3%
Meat alternatives $205.32 2.2%
Total Protein $9,380.66 100%
Fresh $5,426.77 84.7%
Frozen $315.30 4.9%
) Dried $260.22 41%
Fruit
Canned $235.18 3.7%
Apple sauce $166.82 2.6%
Total Fruit $6,404.29 100%
Fresh $5,660.12 76.5%
Canned tomatoes, salsa, and $881.04 11.9%
Vegetables and sauce
Fresh Herbs Frozen $707.29 9.6%
Canned $151.27 2.0%
Total Vegetables $7,399.72 100%
Yogurt $1,234.54 36.7%
Cheese $1,105.41 32.9%
. Cow's milk $660.71 19.6%
Dairy Non-dairy milk alternative o
(NDMA) $361.68 10.8%
Total Dairy $3,362.34 100%
Vinegar and Oil $1312.75 46.6%
Dried herbs, salt, and pepper $470.37 16.7%
Pickles and Olives $255.94 9.1%
Non-butter oil spreads $207.55 7.4%
Other Broth and Stock $163.98 5.8%
Hot Sauce $143.51 5.1%
Other (leaf tea, salad dressing, $262.56 0.3%
mustard, capers, pesto)
Total Other $2,816.63 100%
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common purchases were lean animal proteins, including fresh
or frozen poultry and seafood. This indicates participants
largely prioritized healthier options over the few available red
or processed meats. While some seafood purchases included
processed items such as fish sticks and popcorn shrimp, these
represented only a small share. Instead, the most frequent
seafood purchases were salmon filets, canned tuna, and frozen
shrimp. Spending on plant protein was notably lower, with
legumes, nuts, seeds, and meat alternatives representing
11.5% of protein purchases. In the fruit and vegetable groups,
participants were more likely to choose fresh produce over
frozen or canned options .

Lower nutrient-density food choices

Non-dairy milk alternatives (NDMA) vary widely in
nutritional content. Among participants who purchased
NDMA, the majority selected lower-protein options: almond
milk and oat milk accounted for 39% and 50% of purchases,
respectively. In contrast, only 5% of purchases were soy milk,
which is nutritionally comparable to cow’s milk in terms of
protein content. Additionally, 19% of NDMA contained added
sugars, including flavored varieties such as chocolate oat milk
and vanilla almond milk, although most were fortified with
Vitamin D and calcium.

Of the oatmeal purchased, 5,7% coadd,all granola contained
added sugars. Rice cakes were a favorite snack, accounting
for 19% of grain purchases. Significantly, 81% of these rice
cakes were flavored, including “Caramel Corn Rice Cakes,”
which contain 9g of added sugar per serving. Other notable
purchases containing added sugars include condiments such as
“Hot Honey”, “Chocolate Hummus,” and “Peanut Butter and
Chocolate Spread,” however, these purchases were infrequent.

Instacart classification limitations

Instacart does not categorize yogurt by sugar content, so
Fresh Funds users were able to purchase sweetened yogurts.
Overall, 62% of the money spent on yogurt was spent on
yogurts containing varying amounts of added sugars, up to
20g. Instacart categorizes yogurts into 4 groups: Greek and
Icelandic, Traditional, Drinks, and Tubes and Pouches. Yogurt
Tubes and Pouches, at 100%, had the greatest percentage of
purchased yogurts containing added sugars, and Greek and
Icelandic, at 63%, had the smallest percentage of purchased
yogurts containing added sugars. With a total of $814.10 (66%
of the money spent on yogurt), Greek and Icelandic yogurt
was the most popular category of yogurt. Greek and Icelandic
yogurts are typically higher in protein than other varieties and,
as observed, were less likely to contain added sugars.

While Instacart allows more customization for bread
restrictions, such as limiting selections to whole-grain
varieties, refined breads are frequently misclassified as whole-
grain products. For example, “Sweet Hawaiian Rolls” were
categorized as Whole Wheat despite listing enriched wheat flour
as the first ingredient and containing no whole wheat flour.
Similarly, “Nature’s Own Multigrain Bread” was categorized
as Whole Grain bread even though the primary ingredient is

also enriched wheat flour. While it does contain sprouted
wheat grains, whole oat groats, and sprouted rye grains, these
contribute 2% or less of the bread ingredients by weight. In
total, 63% of bread spending was on refined products despite
being excluded from our selection criteria. Notably, 93% of
Whole Wheat bread and 34% of Whole Grain bread purchwere
actually refined. No participants chose to purchase from the
Sprouted Grain category. Further investigation revealed that
all Sprouted Grain bread available to purchase on Instacart
met whole grain standards. These products, however, were
considerably more expensive, ranging from $7.49 to $8.09,
compared to the most frequently purchased bread, “Nature’s
Own Honey Wheat,” which typically ranged between $3.65 and
$4.99 depending on which store it was purchased from.

Discussion

Overall, spending patterns show that PLHIV participating
in the HAPPENS FF Grocery Program prioritized protein, fruits,
and vegetables over other categories of foods. This is a favorable
outcom because these foods are often less accessible to those
experiencing food and nutrition insecurity, due to shorter shelf
life and higher cost [12]. Within the protein group, participants
spent the most money on lean animal proteins, such as fresh
and frozen poultry and seafood. Spending on plant proteins
was lower, suggesting an opportunity for more education in
this area. Grains accounted for the smallest spending. We
hypothesize that participants may not prefer whole grains,
leading them to use their FF on other categories. For example,
rice, which is the most widely consumed grain globally [21],
made up only 0.7% of grain spending. The only rice option
they had available in FF was brown rice. This suggests that
participants may be purchasing white rice outside of the
program. Purchasing patterns within the dairy category,
emphasizing almond and oat milk, also indicate nutrition
illiteracy. These options are lower in protein compared to
dairy milk. Yogurt purchases reflected similar complexities.
While Greek and Icelandic yogurts, typically higher in protein
and lower in added sugars, were the most popular, 62% of all
yogurtspurchased contained added sugars. This highlights the
limitations of the Instacart platform, which does not currently
allow filtering by added sugar content, restricting participants’
ability to make fully informed decisions within program
parameters.

More education is needed to provide patients with the
tools that they need to make healthier choices when shopping
for food, either on their own or using FF. This can be done
during individual meetings with an RD or through educational
handouts sent via text message or e-mail. Future programming
may also require the limitation of certain categories where
less healthful choices were repeatedly made if the Instacart
platform continues to categorize foods broadly.

To the author’s knowledge, there are no other reviews
examining the food choices made by PLHIV in an MTG program
with which we can compare our findings.

The limitations of the study include the fact that our
sample was small, may not be generalizable to all populations,
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and the results were not studied in conjunction with health
outcomes. All patients who qualified were offered the prog;
therenoocomparison population, and this was not a randomized
clinical trial. However, this did demonstrate the use of a
medically tailored grocery delivery program for young PLHIV
and their food choices. Consumer feedback about the program
and improvements in health parameters and clinical outcomes,
such as cholesterol, BMI, and Aic, should be assessed in more
detail with comparative analysis in the future.

Conclusion

This preliminary evaluation of our new program showed
that PLHIV improved their intake during this FIM program,
and helped decrease food and nutrition insecurity in similar
ways to other FIM programs. Many participants would not
otherwise have access to these foods, given the cost and
shortened shelf life of fresh produce and proteins. When given
choices, participants prioritized protein, fruits, and vegetables
over other options such as whole grains, dairy, and spices. A
medically tailored grocery delivery program for PLHIV can help
to improve the eating patterns of PLHIV, thereby increasing
their health status and decreasing health care costs.
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