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Abstract

Food insecurity disproportionately affects rural communities and people living with HIV (PLHIV). The Food Access Pilot
Project (FAPP) was a California state-funded program that provided home-delivered, medically supportive meals via online
meal vendors to food-insecure PLHIV in three rural counties. We performed longitudinal, retrospective analyses of FAPP
participant data (n = 158; 504 and 460 person-time observations for viral load and CD4 count, respectively) over 36 months
from a Ryan White client management database. Pre-post analyses demonstrated increased prevalence of food security and
CD4 > 500 between baseline and 12 months. Population-averaged trends using generalized estimating equations adjusted
for participant demographics demonstrated increased odds of viral suppression and CD4 > 500, and increased CD4 count
(cells/mm?) for every six months of program enrollment. Home-delivered, medically supportive meals may improve food
security status, HIV viral suppression, and immune health for low-income PLHIV in rural settings.
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Introduction

Amongst people living with HIV (PLHIV), food insecu-
rity—a state of limited access to nutritionally adequate
food—is a well-documented driver of poor health outcomes,
including lower viral load suppression and CD4 counts [1,
2], decreased adherence to antiretroviral therapy (ART) [1,
3, 4], increased acute care utilization [2], and increased mor-
tality [5]. Research regarding the prevalence of food insecu-
rity amongst PLHIV in rural areas is limited, though studies
have found that over 50% of PLHIV in low-income, urban
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settings in California (CA) are food insecure [4], and that
food insecurity disproportionately impacts rural communi-
ties [6]. This holds true in California, where the most food
insecure counties in the state are located primarily within the
agricultural Central Valley and in rural areas near the state’s
northern border with Oregon [7]. Furthermore, PLHIV in
rural areas have been found to experience delayed entry
to care [8, 9] and increased HIV-related mortality [8, 10],
which may be related to barriers such as unreliable trans-
portation access [11-13], long distances to care [12], and
limited access to providers with HIV expertise [13]. In light
of these negative associations between food insecurity, rural
residence and HIV clinical outcomes, improving nutritional
food access and HIV care have become increasingly recog-
nized priorities in both urban and rural settings.

Among people with HIV, diabetes and/or other chronic
health conditions, programs providing medically support-
ive food—meals and groceries that meet basic nutritional
needs and follow medical guidelines for disease prevention
and management—have recently been shown to improve
food security, mental health outcomes and chronic disease
management [14, 15]. Medically supportive food programs,
and in particular medically tailored meals, including those
serving PLHIV [16], have also been associated with fewer
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emergency department visits [16, 17] and decreased inpa-
tient and skilled nursing facility admissions [17, 18]. Sev-
eral of these interventions have also been associated with
reduced healthcare expenditures [16—18]. In a rapidly chang-
ing healthcare landscape that seeks to balance clinical out-
comes with decreased healthcare spending, these studies lay
the groundwork for the use of medically supportive meals in
a holistic model of multimodal chronic disease management.
Thus far, many medically supportive food interventions
have been implemented by large, non-profit organizations
based in or near urban areas. Several prominent groups
include Community Servings in Boston, Massachusetts,
the Metropolitan Area Neighborhood Nutrition Alliance
(MANNA) in Philadelphia, Pennsylvania, and Project Open
Hand in San Francisco, California. In comparison, there is a
relative paucity of medically supportive food interventions
that address food insecurity in rural areas or that serve rural
PLHIV, indicating the need for expanded approaches to pro-
vide nutrition services to PLHIV in rural communities.
The Food Access Pilot Project (FAPP) was a California
state-funded program administered by The Health Trust, a
non-profit organization based in the San Francisco Bay Area.
It aimed to improve the health and nutrition of PLHIV in
three rural CA counties (Humboldt, Napa and San Joaquin)
by home-delivering individualized, medically supportive
meals and pantry boxes via online vendors, while also con-
necting clients with telephone-based support from a reg-
istered dietitian (RD). As part of an external evaluation of
this program, we assessed for changes in food security and
HIV health outcomes, including viral load and CD4 count,
amongst FAPP clients over the course of program participa-
tion. Based on prior published research, we hypothesized
that FAPP participation would be associated with improve-
ment in food security status and HIV clinical outcomes.

Methods
Study Design

We performed retrospective, longitudinal analyses of FAPP
participant data from a Ryan White client management
database, including food insecurity status and HIV clinical
health outcomes, before and after program enrollment.

Study Setting

The FAPP program was funded and initiated by the Cali-
fornia State Office of AIDS (CDPH/OA) in response to
concerns that food insecurity was a pressing area of need
for PLHIV throughout the state—and particularly, in rural
counties. For this pilot program, the CDPH/OA identified
counties that lacked robust food bank utilization but had
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reliable case management services integrated with the AIDS
Regional Information and Evaluation System (ARIES) (see
Data Source below). While the goal of the FAPP program
is to expand to all areas with need, these criteria allowed
for the identification of pilot counties that had both a strong
need for food support as well as a working infrastructure
for patient referral and outcomes assessment. This led to
the inclusion of Humboldt, Napa, and San Joaquin coun-
ties. Humboldt is over 300 miles north of the San Francisco
Bay Area near the Oregon border and is the most rural of
the three counties; Napa is in the greater Bay Area and is
home to many lower-income communities despite its famous
wineries; and San Joaquin is located within the agricultural
Central Valley, which is predominantly rural but contains
urban centers (e.g. Stockton).

Program Population

To be eligible for FAPP program enrollment, clients were
required to be eligible for and enrolled in Ryan White (have
a diagnosis of HIV, receive an income under 500% of the
Federal Poverty Level, and be uninsured or insured but still
responsible for out-of-pocket costs such as copays), have
a positive screen for food insecurity based on a two-item
screener [19], and live in Humboldt, Napa, or San Joaquin
counties. FAPP participation was the only eligibility criteria
for individuals to be included in the secondary data analyses
for the FAPP evaluation.

FAPP Program Description

The FAPP program was implemented remotely by The
Health Trust, a non-profit organization based in the San
Francisco Bay Area, whose mission is to build health equity
in Silicon Valley. It provides funding, direct services, and
advocacy to improve health through food, housing, and
chronic disease prevention and management.

As part of the FAPP program, clients could receive either
home-delivered prepared meals or meal kits on a weekly
basis, which were intended to provide approximately 30%
of clients’ daily nutritional needs. Those who expressed fur-
ther need could receive an additional monthly pantry box
with non-perishable grocery items. All meals, meal kits, and
pantry boxes were purchased by Health Trust staff for FAPP
clients through online commercial meal vendors (HelloF-
resh: meal kits; Freshly: prepared meals; and Amazon: pan-
try boxes), and all vendors were vetted to ensure the quality
and nutritional value of the food support and their ability
to deliver to rural areas. Health Trust staff involved with
day-to-day management of the FAPP program included a
program coordinator and a RD.

Beginning in January 2017, local case managers in
Humboldt, Napa, and San Joaquin counties referred



AIDS and Behavior (2022) 26:2613-2622

2615

food-insecure, Ryan White eligible HIV patients on a roll-
ing basis to Health Trust staff for enrollment into the FAPP
program. The Health Trust RD then contacted each new
client via telephone to discuss their health needs, medical
comorbidities, and food preferences in order to select the
optimal format and contents of the food that would be pro-
vided. For example, clients with limited kitchen access or
physical limitations hindering food preparation were able
to choose the prepared meals option, while those who pre-
ferred to cook their own meals could choose to receive meal
kits. Throughout the program, the RD provided nutritional
counseling and support as needed, and clients were able to
switch between meals and meal kits if they wished. Health
Trust staff also routinely checked in with clients to offer sup-
port and address any issues with food delivery or program
participation.

All meals, meal kits and pantry boxes were provided at no
cost to program participants, and meal deliveries continued
until a recipient chose to withdraw or could not be contacted
by program staff or county case managers. Due to rolling
enrollment, the duration of program enrollment amongst
clients ranged from several months to several years.

Data Source

With approval from the CDPH/OA, which funded both the
FAPP program and the subsequent program evaluation, The
Health Trust provided the evaluation team with de-identified
data from ARIES, a statewide HIV/AIDS client management
database funded and overseen by the CDPH/OA. ARIES
tracks and supports the coordination of care provided by
Ryan White-funded service providers for PLHIV covered by
the Ryan White HIV/AIDS Care Act. When PLHIV access
Ryan White clinical care or ancillary services, data from
these encounters (e.g. lab results for viral load and CD4
count) are entered into ARIES and viewable to other Ryan
White providers. All HIV health outcomes in ARIES used

Fig.1 Viral load and CD4
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for this analysis involved lab data resulting from healthcare
visits conducted as part of usual HIV care received by the
client, i.e. not for research purposes or related to the FAPP
program. During the program, Health Trust staff also entered
data on client demographics and food insecurity into ARIES
for internal assessment purposes. The evaluation team
received de-identified ARIES data for FAPP participants
on health and program variables dated from January 2017
through March 2019.

Dataset Creation

Given that HIV outcomes data in ARIES came from health-
care encounters and not research assessments, HI'V viral load
and CD4 count data were not available at pre-set or pre-
scribed intervals in relation to the FAPP program. Instead,
they were distributed unevenly, with gaps of various inter-
vals between consecutive tests. Given this dispersed data
structure, as well as rolling enrollment into the FAPP pro-
gram, we created an analytic dataset by first processing each
client’s data relative to their own enrollment date. ARIES
data was available for the greatest number of clients during
a 36-month window from 24 months prior to enrollment
to 12 months after, with significant drop-off in data avail-
ability outside of this time frame (Fig. 1). Based on Centers
for Disease Control (CDC) guidelines for PLHIV to check
their CD4 count every 3—6 months and HIV viral load every
4-6 months [20], we created a longitudinal data set based
on 6-month intervals, using the date of enrollment as the
index date, over the 36-month period defined above. We then
identified the most recent lab result available within each
6-month period for each outcome and assigned this value as
the data point for that time interval. If no value was avail-
able in a 6-month time frame, it was set as missing. Baseline
values were set as the most recent value within six months
prior to program enrollment.
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Outcomes
We used data from ARIES to assess the following outcomes.
Food insecurity

Food insecurity was assessed by Health Trust staft at pro-
gram enrollment and 12 months after enrollment using two
questions [19] adapted from the USDA Household Security
Survey Module [6] related to the adequacy of and uncer-
tainty around household food supply: (1) Within the past
30 days, I worried whether my food would run out before I
got money to buy more, and (2) Within the past 30 days, the
food I bought just didn’t last and I didn’t have money to get
more. If the client answered “often” or “sometimes” true to
either question, they were considered food insecure.

HIV Health Outcomes

HIV Viral Load (VL) We assessed viral suppression as having
a viral load below 200 copies/mL (VL <200), per CDC defi-
nitions [21], which suggests low viral activity and decreased
risk of HIV-related illness. We also assessed undetectable
viral load, which indicates non-transmissibility of the HIV
virus [21]. The threshold for undetectable viral load varies
based on the specific test used and is usually between 20-50
copies/mL. Since we did not have information about the spe-
cific tests used to generate the viral load data in ARIES, we
chose to define an undetectable viral load as a level below
40 copies/mL (VL <40), a common cut-off [22].

CD4 Count We determined whether individuals had a CD4
count greater than or equal to 500 cells/mm? (CD4 > 500),
a standard clinical marker of healthy immune function [23,
24]. We also assessed for changes in CD4 count as a con-
tinuous variable.

Analysis
Pre-Post Analysis

First, we assessed paired outcomes at baseline and
12 months amongst clients with data available at both time
points (n=87 for food insecurity; n=45 for VL; n=33 for
CD4 count). Baseline values were identified as the outcome
closest to enrollment prior to enrollment within a 6-month
window. The 12-month values were the outcomes recorded
closest to 12 months, between 6 to 12 months of enroll-
ment. If a participant did not have an outcome value in both
of these time ranges, they were excluded from the paired
analysis. We used McNemar’s test to assess changes in the
proportion of clients achieving food security, viral suppres-
sion, undetectable viral load and CD4 > 500. A pre-post
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difference was statistically significant at a=0.05 using the
Exact McNemar’s significance probability.

Population-Averaged Trends Analysis

Given the small sample sizes available for the paired pre-
post analysis described above, we then used generalized esti-
mating equations to estimate population-averaged trends in
viral suppression, undetectable viral load, CD4 > 500, and
continuous CD4 count at 6-month intervals between baseline
and the first 12 months of program enrollment, spanning
18 months total (“program trends”). Logistic regression with
GEE was used to assess dichotomous outcomes and linear
regression with GEE was used to assess the continuous
outcome, with the time interval as the primary explanatory
variable. All models were adjusted for age, gender, race/eth-
nicity and county to address potential confounding by demo-
graphic or geographic differences, and used robust standard
errors. A sensitivity analysis was conducted including “time
on ART” as an additional covariate. This variable was not
included in the main analysis given that about one-third of
participants were missing data on their duration of ART.

Finally, we took advantage of the existence of the longi-
tudinal pre-program data 24 months prior to enrollment up
until 6 months prior to enrollment (i.e. the farthest time point
before the baseline interval), in order to assess population-
averaged trends in clinical outcomes in the period imme-
diately prior to the baseline (“pre-program trends”). The
purpose of this analysis was to address the possibility that
any program trends in viral load or CD4 count we observed
could be the result of pre-existing trends.

Stata 16 (Stata Corp., College Station, TX, USA) was
used for all analyses. The UCSF IRB designated this pro-
gram evaluation utilizing de-identified secondary data as a
quality improvement initiative rather than human subjects
research, and so did not exercise direct oversight of the
evaluation. The release of the de-identified secondary data
was approved by CDPH/OA, and the evaluation team prac-
ticed rigorous procedures to protect the confidentiality of
participant data. As part of FAPP program enrollment, all
participants provided written consent to have their ARIES
data shared for evaluation purposes.

Results
Sample Characteristics

We analyzed the demographics and health characteristics
of 191 FAPP participants enrolled between January 2017
and March 2019 (Table 1). At enrollment, 67.5% of par-
ticipants were male and 41.9% were non-Hispanic White.
Median age was 52 years (IQR 41, 58). Almost one-third
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Table 1 FAPP participant demographics and clinical characteristics at baseline, by county (n=191)
Characteristic County

Overall (n=191) San Joaquin (n=93) Humboldt (n=62) Napa (n=36)
Demographics
Gender, No. (%)*

Men 129 (67.5) 53 (57.0) 47 (75.8) 29 (80.6)
Age, median (IQR) 52 (41, 58) 52 (41, 58) 54 (47, 59) 46 (37, 53.5)
Race/ethnicity, No. (%)

Non-Hispanic white 80 (41.9) 24 (25.8) 47 (75.8) 9 (25.0)

Non-Hispanic black 49 (25.7) 43 (46.2) 5 (8.06) 1(2.78)

Hispanic 51 (26.7) 22 (23.7) 6 (9.68) 23 (63.9)

Other 9@4.71) 4 (4.30) 4 (6.45) 1(2.78)

Unknown 2 (1.05) 0 (0.00) 0 (0.00) 2 (5.56)
Sexual orientation, No. (%)

Heterosexual 106 (55.5) 63 (67.7) 29 (46.8) 14 (38.9)

Lesbian, Gay, Bisexual 77 (40.3) 27 (29.0) 31 (50.0) 19 (52.8)

Unknown/Declined to state 8 (4.19) 3(3.23) 2(3.23) 3(8.33)
Primary language: English 169 (88.5) 88 (94.6) 59 (95.2) 22 (61.1)
Education, No. (%)

Less than high school GED 43 (22.5) 31(33.3) 12 (19.4) 0 (0.00)

High school GED or higher 94 (49.2) 49 (52.7) 44 (71.0) 1(2.78)

Unknown 51 (26.7) 10 (10.8) 6 (9.68) 36 (97.2)
Housing, No. (%)

Stable housing 133 (69.6) 63 (67.7) 48 (77.4) 22 (61.1)

Temporary housing 38 (19.9) 23 (24.7) 4 (6.5) 11 (30.6)

Unstable housing 17 (8.90) 5(5.38) 9 (14.5) 3(8.33)

Unknown 3(1.57) 2 (2.15) 1(1.61) 0 (0.00)

Health characteristics

Years on ART therapy: median (IQR)CI

9.48 (4.95, 12.9)

Unknown, No. (%) 55 (28.8)
HIV viral load status, No. (%)°

Virally suppressed (VL < 200) 75 (39.3)

Undetectable viral load (VL <40) 65 (34.0)

Unknown 98 (51.3)
CD4 count, No. (%)°

CD4>500 44 (23.0)

CD4 count, mean (SD) 562 (360)

Unknown 106 (55.5)

8.07 (5.30, 11.8)

9.80 (2.36, 13.7)

9.75 (5.79, 14.7)

35(37.6) 16 (25.8) 4(11.1)

30(32.3) 25 (40.3) 20 (55.6)
24 (25.8) 24 (38.7) 17 (47.2)
55(59.1) 30 (48.4) 13 (36.1)
14 (15.1) 18 (29.0) 12 (33.3)
475 (365) 639 (374) 574 (318)
62 (66.7) 30 (48.4) 14 (38.9)

#County percentages are relative to the county total

®Viral load is measured in copies/mL
°CD4 count is measured in cells/mm?>

YIQR =interquartile range, VL = viral load

(28.8%) reported living in temporary or unstable housing.
Most clients were long-term survivors of HIV; the median
length of time on antiretroviral therapy was 9.48 years. In
the 6 months prior to FAPP enrollment, amongst clients
with available data (n=93 for VL; n=85 for CD4), 80.6%
were virally suppressed (VL <200), 69.9% of clients had
an undetectable viral load (VL <40), and 51.8% had a CD4

count > 500. Amongst all enrolled clients, 63.9% were
enrolled for 12 or more months.

Pre-Post Analysis

Of the 191 participants in the study, a limited subset of peo-
ple had paired data on food insecurity (n=_87), viral load
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(n=45) and CD4 count (n=33) at baseline and 12 months.
On average, participants from San Joaquin county were less
likely to have paired data compared to those from Humboldt
and Napa. There were no significant differences in terms of
age, gender, and race between those with paired data and
those without.

Food Insecurity

At baseline, all FAPP clients screened positively for food
insecurity, i.e. none were food secure. After 12 months, the
proportion of clients reporting food security increased sig-
nificantly from 0% to 62.1% (p <0.001) (Table 2).

HIV Viral Load

Amongst clients with data at baseline and 12 months
(n=45), we observed an increase in the proportion of indi-
viduals with viral suppression (88.9% to 95.6%, p=0.375)
and undetectable viral load (75.6% to 84.4%, p=0.388) at
12 months, though these results were not statistically sig-
nificant (Table 2).

CD4 Count

Amongst clients with data at baseline and 12 months
(n=33), we observed an increase in the proportion of
individuals with CD4 > 500 (48.5% to 66.7%, p=0.031)
(Table 2). All 16 clients with CD4 > 500 at baseline main-
tained this level at 12 months. Of the 17 clients with
CD4 <500 at baseline, 6 (35.3%) had a CD4 count > 500
at 12 months.

Population-Averaged Trends Analysis
Of the 191 participants in the study, 158 clients had data

within the 36-month time frame and were included in
the analytic data set. These clients consisted of a greater

proportion of clients from San Joaquin and a smaller pro-
portion of clients from Humboldt, but there were no signifi-
cant differences in terms of age, gender, or race compared
to the group of excluded clients. On the whole, the analytic
data set consisted of 504 person-time observations for viral
load (pre-program trend: 249, program trend: 255) and 460
person-time observations (pre-program trend: 226, program
trend: 234) for CD4 count.

HIV Viral Load

For every 6 months of FAPP enrollment, there were 91.2%
increased odds (aOR=1.91, p=0.002) of viral suppression
(Table 3). There was no identifiable trend prior to enroll-
ment. There were also no identifiable trends in the odds
of undetectable viral load during or preceding the FAPP
program.

CD4 Count

For every 6 months of FAPP enrollment, there were
42.8% increased odds (aOR 1.43, p=0.001) of CD4 >500
(Table 3). Prior to enrollment, there was no statistically sig-
nificant trend. In the linear regression analysis, there was
an increase in CD4 count of 32.2 cells/mm> (p=0.010) for
every 6 months of enrollment. Prior to enrollment, there was
an increase in CD4 count of 16.5 cells/mm? which was not
statistically significant (p=0.138).

In the sensitivity analysis including time on ART as
a covariate, the adjusted odds ratios for VL <200 and
CD4 > 500 were slightly increased, while all other trends
were preserved.

;I'able 2 Food security, viral . Health outcome No. of clients Baseline* 12 months®  p-value®?
oad, and CD4 count at baseline with paired data
and 12 months after enrollment
Food security
Food insecure, No. (%) 87 0 (0%) 54 (62.1%) <0.001
HIV health
Viral suppression (VL <200), No. (%) 45 40 (88.9%) 43 (95.6%) 0.375
Undetectable viral load (VL <40), No. (%) 45 34 (75.6%) 38 (84.4%) 0.388
CD4 >500, No. (%) 33 16 (48.5%) 22 (66.7%) 0.031

“Baseline indicates outcome closest to enrollment within the 6-month window prior to enrollment

512 months indicates outcome recorded closest to 12 months, between 6 to 12 months of enrollment

‘p-values calculated using McNemar's test

dTtalicized p-values are statistically significant at p <0.05
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Table 3 Viral load and CD4 count trends prior to and after FAPP enrollment

Pre-program trend Program trend
Health outcome aOR 95% CI p-value aOR 95% CI p-value®
HIV viral load*
Viral suppression (VL <200) 1.13 0.810, 1.58 0.472 1.91 1.26,2.91 0.002
Undetectable viral load (VL <40) 1.17 0.910, 1.50 0.224 1.14 0.824, 1.57 0.435

Pre-program trend Program trend

aOR 95% CI p-value aOR 95% C1 p-value
CD4 count®
CD42>500 1.12 0.958, 1.30 0.158 1.43 1.15, 1.77 0.001

[§} 95% CI p-value [§} 95% C1 p-value
Continuous CD4 count (cells/mm?) 16.5 —5.28,38.3 0.138 322 7.74,56.7 0.010

aOR adjusted odds ratio, CI confidence interval

2Sample sizes, viral load: VL pre-program trend (249 person-time observations, 127 unique ID’s); VL program trend (255 person-time observa-

tions, 140 unique ID’s)

®Sample sizes, CD4: CD4 pre-program trend (226 person-time observations, 117 unique ID’s); CD4 program trend (234 person-time observa-

tions, 137 unique ID’s)

“Italicized p-values are statistically significant at p<0.05

Discussion

In this study investigating the health outcomes associated
with weekly deliveries of medically supportive meals, we
found that FAPP participation was associated with signifi-
cant increases in the prevalence of food security and the
odds of achieving viral suppression and healthy immune
function over time. These results are consistent with pre-
viously published studies documenting the positive health
outcomes associated with medically supportive meals, while
also extending those findings to a real-world program serv-
ing PLHIV in rural settings.

Several past trials of medically supportive meals have
included PLHIV within their study population [14, 16, 18],
but few have reported changes in clinical HIV outcomes. A
recent pilot study of medically supportive meals based in
the San Francisco Bay Area found that program participa-
tion was associated with significant improvement in ART
adherence from 47 to 70% [14], suggesting one possible
pathway linking food security to improved HIV outcomes.
However, this study did not report any laboratory measures
and was unable to assess for changes in viral load or CD4
count. Other literature has largely focused on outcomes such
as healthcare utilization [18] or healthcare costs [16]. Our
evaluation is thus one of the first to report positive associa-
tions between a medically supportive meal program and HIV
clinical outcomes.

Many programs that provide medically supportive meals
have been implemented by non-profit organizations in
urban centers that serve a local region, which may present

accessibility challenges for individuals living outside of
these areas. In a recent study conducted with Community
Servings in Boston, clients needed to live within 100 km
(approximately 60 miles) in order to participate [18]. In the
San Francisco Bay Area, Project Open Hand serves resi-
dents of San Francisco and Alameda counties [25], while
MANNA in Philadelphia serves nine counties in the Greater
Philadelphia Area and Southern New Jersey [26], approxi-
mately a radius of 30-40 miles. As organizations look ahead
toward expanding their meal delivery services, it becomes
imperative to design food support programs capable of
serving both urban and rural populations, whether through
building and strengthening local capacity within counties, or
through exploring mechanisms that expand delivery radius
from an urban center.

The FAPP model has several key features, including the
use of online meal vendors, involvement of a registered
dietitian, and integration of local case management infra-
structure, which speak to both the potential benefits and
drawbacks of this program model for rural—and urban—
underserved areas. A program report detailing results from
semi-structured interviews with FAPP stakeholders [27]
suggested that the wide-reaching delivery networks of online
meal vendors allowed the program to overcome barriers to
rural delivery, which was perceived as a main benefit of the
FAPP model. Additionally, the inclusion of multiple ven-
dors supplying different forms of food support (meal Kkits,
prepared meals, and pantry boxes) allowed the program to
serve a diverse range of client needs. However, stakeholders
also expressed concerns that online meal vendors—while
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able to provide food support that was generally in line with
medical guidelines—were limited in their ability to tailor
meals for patients with more specific or restrictive dietary
needs, such as those requiring a renal diet. There were also
questions about the sustainability of relying on online meal
vendors in the context of a shifting commercial landscape,
such as concerns about cost and the alignment of missions
between non-profit and for-profit organizations.

Program stakeholders previously reported that centralized
RD support was among the FAPP program benefits [27].
The RD, based at the Health Trust, was able to provide indi-
vidualized nutritional counseling and support over the phone
to patients in under-resourced rural counties that did not
have other options for local nutrition education support. The
RD also played a critical role in providing oversight of the
nutritional content of the meals, meal kits, and pantry boxes
in order to ensure their medical appropriateness. However,
direct RD involvement tends to also raise the cost of food
programs and may not be strictly necessary for all activities;
finding alternatives may help to make the program more sus-
tainable. Finally, the program model leveraged the expertise
and existing relationships of county case managers with their
clients, which were critical for program recruitment and
client retention. Counties without strong case-management
programs—which may also have a higher need for programs
like the FAPP—may not be able to equally participate in and
benefit from this type of program model. While our results
indicate that the FAPP is promising, key practical consid-
erations need to be addressed for programs utilizing similar
models to sustainably improve the health for PLHIV in rural
areas on a wider scale.

The results of this study should be interpreted in light of
several limitations. First, this study did not include a con-
trol group, and thus we cannot rule out that the improve-
ments we observed in viral load and CD4 count may be
due to external factors rather than participation in the
program itself. For instance, we cannot rule out the pos-
sibility that these results were related to ongoing, state-
wide efforts to decrease HIV transmissions and eliminate
HIV-related deaths, or local efforts to improve HIV care
in the three counties. Nonetheless, it is still plausible that
these positive health outcomes are in part related to FAPP
participation, as our data suggests almost no statistically
significant pre-program trends, and previous qualitative
interviews with stakeholders suggested perceived changes
in client health outcomes. Next, our analysis was limited
by a high degree of missing viral load and CD4 count
data in the ARIES database—approximately 20% of cli-
ents had paired data available for the pre-post analysis, and
80% for the population-averaged trends analysis. There
may be many reasons for these missing data, including
patients missing care appointments, incomplete or delayed
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reporting of clinical data by providers, or participants vis-
iting non-Ryan White-funded providers whose data are not
reported to ARIES. It is possible that patterns of missing
data could be related to patterns of change in viral load
and CD4 count (e.g. if clients with more missing data
were unable to access care due to more severe illness),
which could bias the results away from the null. Finally,
this study may not be generalizable to other rural counties
within or outside of California, as the counties chosen for
this program were required to have robust case manage-
ment services in order to facilitate client recruitment, to
minimize loss to follow-up, and for logistical coordina-
tion. This may not be the case for all counties and could
potentially pose barriers to implementation.

This evaluation offers insight into the feasibility and
potential impact of a food support intervention designed
specifically to serve a rural population with HIV. FAPP
participation was associated with improvement in food
security status, HIV viral suppression and immune health,
suggesting a promising role for home-delivered, medically
supportive meals for PLHIV in rural counties. These find-
ings should be tested using more rigorous study designs
including a control group to assess program impact. The
FAPP model utilizes several innovative features to over-
come rural barriers to food delivery and may offer impor-
tant insight to inform the design and implementation of
medically supportive food programs for vulnerable popu-
lations—both urban and rural—moving forward.
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