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Abstract

Food insecurity, which is prevalent among people living with human immunodeficiency virus
(PLHIV), predicts poor treatment and health outcomes. In resource-limited settings, various pro-
grams have been implemented to improve access to food and mitigate adverse effects. This study aims
to review existing food security programs and assess their evidence of effectiveness in improving food
security, medication adherence, and other health outcomes of PLHIV in resource-limited settings.
We conducted a review of the published literature on food security and HIV. We narrowed our re-
view of food security programs to interventions that had been implemented in resource-limited set-
tings. Programs can be classified into three categories — food assistance, livelihood development, and
combined food assistance and livelihood support. Programs have varying degrees of feasibility and
sustainability. The three programs also differ in terms of available empirical evidence to support effec-
tiveness. Of the three categories, food assistance is the most evaluated program, followed by livelihood
development and combined food and livelihood support. Current programs offer promising results in
increasing access to food and improving key treatment and health outcomes, including adherence to
antiretroviral therapy and nutrition. Future programmatic interventions should be appropriate and
relevant to the needs and characteristics of PLHIV and their local contexts. Future programs, particu-
larly those that provide livelihood assistance, also need to be rigorously evaluated to increase what we
know about impacts on food security, medication adherence, and other health outcomes.
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Introduction

Food insecurity, defined as inadequate access to safe
and nutritious food [1], is highly predominant among peo-
ple living with human immunodeficiency virus (PLHIV) in
resource-limited countries [2-6]. High prevalence of food
insecurity among PLHIV presents a significant social and
public health issue. Research in sub-Saharan Africa (SSA)
has shown that food insecurity is associated with adverse
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health outcomes, including nonadherence to HIV treatment
[2, 3, 7], and higher risk of morbidity and mortality [8-11].
Given these adverse effects of food insecurity and its critical
role in increasing survival and enhancing quality of life, pro-
grams have been developed to improve food security among
PLHIV.

The objective of this study is to review the literature on
food security programs for PLHIV, and to assess their effec-
tiveness and relevance to PLHIV in resource-limited settings.
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This review is based on prior studies, and addresses gaps in
knowledge associated with synthesis of current research on
food security programs for PLHIV [12-15]. Firstly, our re-
view focused on programs that have been implemented in
resource-limited countries, or countries classified as low- and
lower-middle-income by the World Bank. Secondly, we in-
cluded all types of food security programs, regardless of their
primary objective. We defined a food security program as any
scheme that provides access to food for PLHIV. Unlike pri-
or studies [12-14], we did not limit our review to only food
assistance or nutrition supplementation programs. Using
guidelines defined in previous comprehensive papers [15, 16],
we included, in our review, livelihood programs that have
been integrated with HIV treatment and that have been de-
signed to increase the ability of PLHIV to produce or obtain
food. Thirdly, we examined evidence of program effects be-
yond treatment adherence and food access. For example, we
reviewed program effects on psychosocial outcomes, which
may represent a mediating link between access to food and
treatment adherence. Lastly, we assessed food security pro-
grams using practice-related and operational indicators that
may guide and improve development of future interventions.

Description of the status
of knowledge

We divided current status of knowledge into two parts.
In the first part, we described three general types of food
security programs for PLHIV. In the second, we evaluated
food security programs based on design and current evi-
dence of effectiveness.

Types of food security programs for
PLHIV

Food security programs for PLHIV in resource-limited
settings can be classified into three general categories: food
assistance, livelihood development, and combined food and
livelihood support.

Food Assistance Programs

In our review, we categorized programs that provide
any type of food assistance, whether a transfer through food
baskets or targeted nutrition supplementation, as one type
of intervention. Therefore, Food Assistance Programs (FAPs)
include supplementary food support (or food baskets) and
nutrition supplementation (or therapeutic feeding). Supple-
mentary food support is targeted to food-insecure PLHIV
and in some cases, to their dependents. Nutrition supple-
mentation targets undernourished PLHIV and those with
precipitous weight loss. Nutrition supplementation provides
specially designed foods that are high in nutrients for rapid
nutritional rehabilitation before or during treatment. FAPs
reflect a biomedical approach to address downstream health
consequences of food insecurity. Although FAPs have histor-
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ically targeted populations regardless of HIV status, recent
programs have expanded to cover PLHIV. For instance, in
Zambia, food support is part of HIV care and treatment [17,
18]. Food-insecure ART patients receive monthly food rations
for six to 12 months. Similarly, FAPs have been linked with
HIV treatment programs in Ethiopia [19], Kenya [20], Ma-
lawi [21], Mozambique [22], Rwanda [23], and Uganda [24].
Outside SSA, FAPs have also been implemented in Bolivia
[25], Haiti [26], Honduras [27], and Vietnam [28].

Livelihood Development Programs

Livelihood Development Programs (LDPs) focuses on
identifying and promoting economic means to achieve food
security, particularly through income generation and asset
accumulation. Livelihood interventions that have been inte-
grated with HIV programs, cover a broad set of activities de-
signed to strengthen capabilities required for means of living.
LDPs are varied and can include one or more of the follow-
ing components: direct transfer of cash or productive assets
(e.g., farming and livestock input and materials), technical
skills training related to a specific livelihood or employment,
life or soft skills training (including financial literacy), and
access to formal financial products and services (including
savings and loans). Although LDPs for PLHIV share many
similarities with livelihood programs for the broader popu-
lation, LDPs are distinctive because they are linked with HIV
treatment. LDP participation is generally conditioned on
being enrolled in a HIV treatment program. A growing num-
ber of LDPs have been implemented in SSA including Cote
d'Ivoire [29], Ethiopia [30], Kenya [31, 32], Namibia [33],
Uganda [34], and Zambia [35].

Combining Food Assistance
and Livelihood Support Programs

The third type of program combines food assistance
and livelihood support with HIV treatment. Generally,
Combining Food Assistance and Livelihood Support Pro-
grams (C-FALSPs) provide food assistance right before or
immediately after ART initiation. ART patients also receive
livelihood support and training after the food supplemen-
tation phase. C-FALSPs are designed to address the imme-
diate food needs of ART patients, and to facilitate a more
sustainable way to access food beyond the duration of food
assistance. However, C-FALSPs have not been implemented
as widely as FAPs and LDPs. A review of the literature yield-
ed one example of a C-FALSP in SSA: the Academic Model
Providing Access to Health (AMPATH) in Kenya. AMPATH
is one of the first HIV care programs to implement a com-
prehensive HIV treatment program with food supplemen-
tation and livelihood support for food-insecure ART pa-
tients and their dependents [5]. The program provides up
to 100% of caloric needs for a period of six to 12 months.
Before the end of the food assistance phase, patients are
transitioned to another program: the Family Preservation
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Table 1. Characteristics of food security programs for PLHIV based on program design and evidence of effectiveness

Types of food security programs for people living with HIV
Indicator Food assistance Livelihood development Cc;nr:gi:?‘?:“i;o:: dasslfll')s';cz:tce
Strength Limitation Strength Limitation Strength Limitation
Program design
Feasibility v v v
Household food security x v v
Adherence motivation 4 v v
Quantity and quality of food x v v
Replicability v x x
Stability of access to food x v v
Suitability v x v
Immediacy of food benefits 4 x v
Program effectiveness
Research evidence v x x
Effect on adherence v x x
Potential effects beyond adherence x v v
Sustainability of effects x v v

Initiative (FPI). FPI assists patients who graduated out of the
food support program with skills training in relevant in-
come-generating activities. FPI trains ART patients on vari-
ous livelihood activities, and provides access to microcredit
and technical expertise to improve agricultural techniques.
Furthermore, a unique feature of AMPATH are its high-pro-
duction farms that serve two main functions: a. to comple-
ment AMPATH’s food supply, and b. to use as learning tools
to teach livelihood participants how to increase agricultural
production [5, 36].

Assessment of programs for food
security of PLHIV

We assessed the three types of food security programs,
based on program design and evidence of effectiveness in
improving access to food, medication adherence, and oth-
er health outcomes. Table 1 summarizes the strengths and
limitations of food security programs for PLHIV, based on
program design and evidence of effectiveness.

Program design
Feasibility

PLHIV’s chronic health condition may limit full and ac-
tive participation in various program activities, and demon-
strates that a practical program for PLHIV is crucial. All
three programs have been demonstrated to be practical and
feasible.

Ability to address individual
and household food insecurity

Many FAPs provide food only to individual patients and
rarely address food insecurity at a household level. Provi-
sion of food to ART patients only, while other household
members remain food insecure, poses ethical dilemmas,
and may lead to unintended negative consequences. Evi-
dence suggests that food insecurity at the household level
compels ART patients to share food ration with other house-
hold members [37]. Because of food sharing, the food ration
may not last as intended, and ART patients may not receive
enough food and nutrition needed for their health and treat-
ment.

Motivating treatment adherence

Each program may have a motivating effect on adher-
ence. For instance, some FAPs have combined the time
of food and medication collection in order to encourage pa-
tients to obtain their medications as scheduled [5, 22]. LDPs
and C-FALSPs can also combine the timing of livelihood
training sessions with clinic attendance to motivate patients
to collect medications as scheduled and to regularly attend
clinical follow-ups.

Quantity and quality of food

Access to food does not guarantee that recommended
food will be consumed. The quantity and quality of food is
equally important. For instance, the quantity of food pro-
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vided by FAPs may not be sufficient when food is shared
with other household members. Food sharing is common
among HIV-affected households in resource-limited set-
tings because of food insecurity at the household level [20,
38]. Quality of food and actual food intake can also be an is-
sue, when food rations have no similarities with the local
diet. For instance, nutrition supplementation programs
may provide ready-to-use therapeutic foods (RUTF) that
have no similarities with local diets. As a result, PLHIV may
not regularly consume the supplement due to its strange or
medicinal taste. For instance, ART patients in Kenya re-
ported mixing RUTF with other food to mitigate the me-
dicinal taste, so that the supplement is more consistent
with patients’ diet [37]. Skipping or mixing the supplement
with other food reduces the efficacy of food supplementa-
tion. An evidence also suggests that quality and quantity
of food remains a barrier to patient satisfaction with FAPs
[20, 22]. In contrast, LDPs may allow PLHIV and their
households to have more control and options with the food
they eating.

Replicability

Programs have variable degrees of replicability. As
the most widely implemented and integrated with HIV
treatment, FAPs may be easier to replicate than LDPs and
C-FALSPs. FAPs use existing programmatic models sup-
ported by international aid organizations. Compared with
FAPs, LDPs may be more operationally challenging to rep-
licate. Limited financial and human resources (e.g., train-
ing workers and facilities) have consistently emerged as
critical barriers to replication and implementation of LDPs
[32, 39]. For instance, many health workers are not trained
on livelihood approaches, so the programs have to be de-
livered by separate training agents who have the knowl-
edge in livelihood development and income-generating
activities.

Of the three programs, C-FALSPs may be the most chal-
lenging to replicate because little is known about the process
and strategies to implement C-FALSPs. Organizations may
experience additional challenges combining food assistance
and livelihood components. Barriers include financial and
human resource-constraints, inadequate guidelines to de-
termine who, when, and how to transfer participants from
food support to livelihood activities, and poor integration
of health and economic data of ART patients [16, 39]. For
instance, organizations may have weak monitoring and
evaluation systems that may not be capable of tracking eco-
nomic and health indicators that can be used to make de-
cisions on which, when, and how to transfer ART patients
from one program to the other. However, combination
programs may address some challenges that are common
in separate programs. Horizontal integration of food secu-
rity programs can take advantage of existing resources to
reduce operational costs. In Kenya, for instance, AMPATH
food production farms are used as a source of food and
learning tools [5].
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Stability of access to food

Each program varies in its ability to provide a stable ac-
cess to food, and to achieve immediate and long-term food
security. FAPs provide the least stable access to food, usual-
ly lasting only between six to 12 months. LDPs may provide
a more stable alternative to FAPs. Unlike individual FAPs, in
which PLHIV must find other means to obtain food after 12
months, or standalone livelihood programs, in which PLHIV
must find other means to obtain food, while in waiting to re-
ceive income or food from their income-generating activities,
C-FALSPs may provide more stable access to food in the im-
mediate and long-term periods. C-FALSPs have the benefits
of direct provision of food to immediately restore nutrition
and improve weight, as well as opportunities to create a more
stable and sustainable way of obtaining food.

Suitability

Every program has varying degrees of suitability to dif-
ferent groups of PLHIV. Livelihood activities may not be
appropriate for PLHIV who are severely undernourished or
experiencing rapid weight loss because they may not have
the physical capacity to attend training and carry out farm-
ing activities. Similarly, labor-intensive activities may not be
appropriate for PLHIV with limited strength and stamina.
Instead, FAPs are more suitable for undernourished PLHIV,
since immediate access to food can have exponential effects
on nutrition rehabilitation. C-FALSPs may be suitable for
ART patients with different physical strength and nutrition
status. For instance, PLHIV who cannot attend training or
participate in farming activities because of limited strength
and stamina, can initially complete the food supplementa-
tion phase, and regain energy and strength before transi-
tioning to livelihood activities. This horizontal integration
of programs provides a more holistic continuum of care that
enables patients to regain physical capacity before engaging
in income-generating activities that require more energy.

Compared with FAPs, LDPs include a variety of activi-
ties that may not be relevant to all participants and their en-
vironments. Program planners need to be actively engaged
with community stakeholders to identify locally viable in-
come-generating activities. What works in urban areas may
not work in rural parts. Similarly, a farming-related live-
lihood may not always be the most viable option in rural
areas. A more interactive and participatory approach with
local stakeholders may lead to more appropriate and locally
specific solutions.

Immediacy of food benefits

FAPs (and the food assistance component of C-FALSPs)
results in quicker, direct effects on nutrition and health be-
cause nutrient-rich foods are guaranteed to be received. FAPs
may promptly alleviate nutritional deficits that accompany
food insecurity and HIV, and may be particularly beneficial
for undernourished PLHIV. On the other hand, livelihood



Food security programs for people living with HIV

activities such as farming, often require time to produce
benefit (e.g., crops require an entire season of growth before
harvest), and any benefits may not necessarily translate into
food security and better nutrition. Unlike FAPs, LDPs do not
guarantee that food will be available and that a nutritious
diet will be consumed.

Program effectiveness
Research evidence

FAPs remain the most evaluated food security program
with substantial empirical support. Prior studies in SSA and
other resource-limited regions have investigated and system-
atically reviewed the impact of FAPs on treatment adherence,
food security, and other health outcomes, including weight,
survival, immunologic, and quality of life [12, 13, 15, 18]. To
date, few rigorous evaluations have been completed to exam-
ine effects of LDPs and C-FALSPs. Although, a few LDPs had
shown promising findings [30, 31, 34], little remains known
about the effect of LDPs and C-FALSPs on adherence.

Unlike food assistance, livelihood development may have
effects beyond adequate access to food and better health. By
having opportunities to be economically productive, and
by obtaining food in more socially acceptable ways, PLHIV
may experience higher self-esteem, greater self-efficacy, and
a more optimistic view of the future. Having a productive
livelihood may also empower PLHIV to be more engaged
in political and social activities. Furthermore, the ability to
obtain food independently, as opposed to solely relying on
food assistance, may reduce stigma of HIV infection. Em-
pirical evidence supports these hypotheses. In SSA, partici-
pation in livelihood programs have contributed to improved
self-esteem, greater self-efficacy, better standing in the com-
munity, and reduced stigma [34, 40, 41].

Sustainability of effects

For some programs, positive effects may only be evident
during the duration of the program. For instance, FAPS
short duration may not be able to sustain any positive effects
on adherence and other health outcomes beyond the period
of food supplementation. Evidence suggests that observed
benefits from FAPs have not been sustained after the end
of the program [20, 42]. This finding may not be surprising,
given that any benefits occur primarily because of the food
that participants receive. Although little is known about
program duration of LDPs and C-FALSPs, these programs
may be able to sustain positive benefits over a longer peri-
od. Livelihood programs are geared towards creation of eco-
nomic strategies that tackle underlying determinants of food
insecurity. For C-FALSPs, the effect of food supplementation
on ART adherence and health may continue beyond the du-
ration of the food assistance component, because patients
may be more motivated to take their medications as they
learn how to build opportunities to create a more sustain-
able access to food.

Discussion

Programs for food security of PLHIV differ, based on
design and current evidence on effectiveness. Each has its
own strengths and limitations, and no single program may
be considered the most optimal in all cases. Food assistance
programs are feasible with motivating effect on adherence,
can be easily replicated, and provide immediate access to
nutrient-rich foods. On the other hand, FAPs rarely address
food security at the household level, may not provide foods
that are consistent with the local diet, and do not provide
long-term and stable access to food. Additionally, positive
effects may not be sustainable, since the access to food is
temporary. The six-to-12-month supply of food is highly
transitory when compared to the lifelong duration of ART.
The short-term nature of FAPs may not be surprising because
these programs are promoted as a biomedical approach and
designed to address the downstream consequences of food
insecurity. Although the program intent is supplementary
and temporary, in practice, FAPs remain a critical source
of food for PLHIV.

In contrast to FAPs, LDPs are designed to tackle the un-
derlying determinants of food insecurity, such as lack of in-
come and productive assets. LDPs have been demonstrated
to be feasible with a motivating effect on adherence and may
provide a more stable and long-term access to food. Howev-
er, LDPs do not guarantee food supply, as access to food de-
pends on the success of income-generating activities or pro-
ducing food. Similarly, access to food is not immediate, as
it takes longer for a livelihood to generate income and pro-
duce food than food assistance. Also, LDPs’ focus on PLHIV
requires innovative thinking about how to make training
activities more appropriate to PLHIV. LDPs that are highly
labor-intensive may not be appropriate to PLHIV with
limited strength and stamina. Dual management of HIV
treatment and livelihood activities can be challenging, with
patients skipping treatment to work or perform income-gen-
erating activities [25].

In theory, a combination of food assistance and liveli-
hood support as a continuum of care may be a more effective
way to meet immediate needs of PLHIV and achieve long-
term food security. C-FALSPs offer a promising solution to
address both immediate and long-term food insecurity be-
cause C-FALSPs come with all the advantages of FAPs and
LDPs. However, in practice, little is known about C-FALSPs.
Limited data are available to determine effects of C-FALSPs
and their replicability across various geographic settings.
Further, combination programs may be the costliest to de-
liver and implement.

Implications for practice
and research

Findings have important implications for practice and
research. Firstly, food security programs should not only
address the economic needs of target populations but
should also consider appropriateness to health characteris-
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tics of PLHIV. Food assistance and livelihood support for
PLHIV, in contrast with similar programs for the general
population, require innovative approaches that consider
the health conditions of PLHIV, and the food and nutritional
demands of HIV and ART. Programs should also be relevant
to the socioeconomic contexts and cultural environment
of PLHIV. For instance, a livelihood program should be de-
signed carefully, so that vulnerable groups (e.g., women and
those living in extreme poverty) are not excluded. Program
planners and other practitioners need to be actively engaged
with local stakeholders to identify and promote feasible in-
come-generating activities.

Secondly, programs must be implemented with fidelity
and rigorously evaluated. However, the amount of available
empirical evidence lags behind the number of food securi-
ty programs that have been implemented in low and low-
er-middle income countries. There are two major evidence
gaps: 1) little is known on whether a combination of food as-
sistance and livelihood support program may lead to better
adherence and food security outcomes; and 2) there is limit-
ed evidence on the impact of livelihood programs on treat-
ment adherence. More research is needed to address these
concerns. Similarly, further research is needed to examine
whether LDPs’ impact differs, based on program design
and components. Because LDPs can include several types
of economic training and support, it is critical to determine
the comparative effects of different livelihood components,
and to identify the optimal combination of activities.

Thirdly, there are additional programs that can be
adapted as a food security intervention for PLHIV in re-
source-limited settings. Examples include the graduation
model [43] and standalone cash transfer programs, which
can be unconditional or conditional [44]. For example,
a conditional cash transfer program may specify that cash
can only be used to buy food or purchase certain types
of food, while the amount of cash transfer can be equiva-
lent to the value of a food basket [45]. However, the poten-
tial of cash transfer programs or the graduation approach as
a food security intervention for PLHIV has not been widely
examined [15].

Conclusions

Advancements in antiretroviral therapy have transformed
HIV from an acute, life-threatening illness to a manageable,
chronic condition. However, future progress may not be
achieved if barriers to treatment success are not addressed.
One critical barrier is food insecurity. Although current pro-
grams offer promising results, these food security programs
can be strengthened if food-related needs of PLHIV at dif-
ferent stages of HIV infection, as well as their treatment and
health statuses are considered. A combination of food assis-
tance and livelihood support may be an appropriate strategy
to tackle immediate and long-term needs of PLHIV. In ad-
dition, other programs, particularly those that address un-
derlying determinants of food insecurity, should be explored
and adapted for PLHIV. As PLHIV live longer and healthier
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lives, they will require opportunities that provide stable and
sustainable access to food.

Conflict of interest

The authors declare no potential conflicts of interest
with respect to the research, authorship, and/or publication
of this article.

References

1. Food and Agriculture Organization. Rome Declaration on World
Food Security and World Food Summit Plan of Action. Rome,
Italy: Food and Agriculture Organization of the United Nations;
1996.

2. Musumari PM, Wouters E, Kayembe PK, et al. Food insecurity is
associated with increased risk of non-adherence to antiretroviral
therapy among HIV-infected adults in the Democratic Republic
of Congo: A cross-sectional study. PLoS One 2014; 9: e85327.

3. Hong SY, Fanelli T7, Jonas A, et al. Household food insecurity asso-
ciated with antiretroviral therapy adherence among HIV-infected
patients in Windhoek, Namibia. J Acquir Immune Defic Syndr
2014; 67: €e115-122.

4. Masa R, Chowa G, Nyirenda V. Prevalence and predictors of food
insecurity among people living with HIV enrolled in antiretroviral
therapy and livelihood programs in two rural Zambian hospitals.
Ecol Food Nutr 2017; 56: 256-276.

5. Mamlin ], Kimaiyo S, Lewis S, et al. Integrating nutrition support
for food-insecure patients and their dependents into an HIV care
and treatment program in western Kenya. Am ] Public Health
2009; 99: 215-221.

6. Tsai AC, Bangsberg DR, Emenyonu N, et al. The social context
of food insecurity among persons living with HIV/AIDS in rural
Uganda. Soc Sci Med 2011; 73: 1717-1724.

7. Singer AW, Weiser SD, McCoy SI. Does food insecurity undermi-
ne adherence to antiretroviral therapy? A systematic review. AIDS
Behav 2015; 19: 1510-1526.

8. Weiser SD, Tsai AC, Gupta R, et al. Food insecurity is associated with
morbidity and patterns of healthcare utilization among HIV-infected
individuals in a resource-poor setting. AIDS 2012; 26: 67-75.

9. Koethe JR, Blevins M, Bosire C, et al. Self-reported dietary intake
and appetite predict early treatment outcome among low-BMI adu-
Its initiating HIV treatment in sub-Saharan Africa. Public Health
Nutr 2013; 16: 549-558.

10. Rawat R, McCoy SI, Kadiyala S. Poor diet quality is associated with
low CD4 count and anemia and predicts mortality among anti-
retroviral therapy-naive HIV-positive adults in Uganda. J Acquir
Immune Defic Syndr 2013; 62: 246-253.

11. de Pee S, Semba RD. Role of nutrition in HIV infection: Review
of evidence for more effective programming in resource-limited
settings. Food Nutr Bull 2010; 31: S313-S344.

12. Audain KA, Zotor FB, Amuna P, et al. Food supplementation
among HIV-infected adults in sub-Saharan Africa: Impact on treat-
ment adherence and weight gain. Proc Nutr Soc 2015; 74: 517-525.

13. de Pee S, Grede N, Mehra D, et al. The enabling effect of food as-
sistance in improving adherence and/or treatment completion for
antiretroviral therapy and tuberculosis treatment: A literature re-
view. AIDS Behav 2014; 18 (Suppl 5): S531-S541.

14. Tirivayi N, Groot W. Health and welfare effects of integrating AIDS
treatment with food assistance in resource constrained settings:
A systematic review of theory and evidence. Soc Sci Med 2011; 73:
685-692.

15. Aberman NL, Rawat R, Drimie S, et al. Food security and nutrition
interventions in response to the AIDS epidemic: Assessing global
action and evidence. AIDS Behav 2014; 18 (Suppl 5): S554-S565.



Food security programs for people living with HIV

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Yager JE, Kadiyala S, Weiser SD. HIV/AIDS, food supplementation
and livelihood programs in Uganda: A way forward? PLoS One
2011; 6: 26117.

Cantrell RA, Sinkala M, Megazinni K, et al. A pilot study of food
supplementation to improve adherence to antiretroviral therapy
among food-insecure adults in Lusaka, Zambia. ] Acquir Immune
Defic Syndr 2008; 49: 190-195.

Tirivayi N, Koethe JR, Groot W. Clinic-based food assistance is as-
sociated with increased medication adherence among HIV-infected
adults on long-term antiretroviral therapy in Zambia. ] AIDS Clin
Res 2012; 3: 171.

Kebede MA, Haidar J. Factors influencing adherence to the food by
prescription program among adult HIV positive patients in Addis
Ababa, Ethiopia: A facility-based, cross-sectional study. Infect Dis
Poverty 2014; 3: 20.

Ndirangu M, Sztam K, Sheriff M, et al. Perceptions of food-inse-
cure HIV-positive adults participating in a food supplementation
program in central Kenya. ] Health Care Poor Underserved 2014;
25:1763-1783.

Bahwere P, Sadler K, Collins S. Acceptability and effectiveness
of chickpea sesame-based ready-to-use therapeutic food in mal-
nourished HIV-positive adults. Patient Prefer Adherence 2009; 3:
67-75.

Posse M, Baltussen R. HIV/AIDS patient satisfaction with a food
assistance programme in Sofala Province, Mozambique. Afr ] AIDS
Res 2013; 12: 203-210.

Rothman J, Kayigamba E Hills V, et al. The impact of a commu-
nity-based intervention including a monthly food ration on food
insecurity among HIV-positive adults during the first year of an-
tiretroviral therapy. AIDS Behav 2018; 22: 154-163.

Rawat R, Faust E, Maluccio JA, et al. The impact of a food assistance
program on nutritional status, disease progression, and food secu-
rity among people living with HIV in Uganda. ] Acquir Immune
Defic Syndr 2014; 66: e15-22.

Palar K, Martin A, Oropeza Camacho ML, et al. Livelihood expe-
riences and adherence to HIV antiretroviral therapy among partici-
pants in a food assistance pilot in Bolivia: A qualitative study. PLoS
One 2013; 8: 61935.

Ivers LC, Teng JE, Jerome ]G, et al. A randomized trial of ready-to-
use supplementary food versus corn-soy blend plus as food rations
for HIV-infected adults on antiretroviral therapy in rural Haiti.
Clin Infect Dis 2014; 58: 1176-1184.

Palar K, Derose KP, Linnemayr S, et al. Impact of food support on
food security and body weight among HIV antiretroviral therapy
recipients in Honduras: A pilot intervention trial. AIDS Care 2015;
27:409-415.

Brown M, Nga TT, Hoang MA, et al. Acceptability of two ready-to-
use therapeutic foods by HIV-positive patients in Vietnam. Food
Nutr Bull 2015; 36: 102-110.

Holmes K, Winskell K, Hennink M, et al. Microfinance and HIV
mitigation among people living with HIV in the era of anti-retro-
viral therapy: Emerging lessons from Cote d’Ivoire. Glob Public
Health 2011; 6: 447-461.

Bezabih T, Weiser SD, Menbere MS, et al. Comparison of treatment
adherence outcome among PLHIV enrolled in economic streng-
thening program with community control. AIDS Care 2018; 30:
369-377.

Weiser SD, Bukusi EA, Steinfeld RL, et al. Shamba maisha: Rando-
mized controlled trial of an agricultural and finance intervention to
improve HIV health outcomes. AIDS 2015; 29: 1889-1894.

Datta D, Njuguna J. Microcredit for people affected by HIV and
AIDS: Insights from Kenya. SAHARA ] 2008; 5: 94-102.

van der Land H, Fowler B, Brand M, et al. Assessment of liveliho-
od strategies to promote food security among people living with
HIV/AIDS in Namibia. Livelihood and Food Security Technical
Assistance, FHI 360, Washington 2010.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Wagner G, Rana Y, Linnemayr S, et al. A qualitative exploration of the
economic and social effects of microcredit among people living with
HIV/AIDS in Uganda. AIDS Res Treat 2012; 2012: 318957.

Masa R, Chowa G. A multilevel conceptual framework to under-
stand the role of food insecurity on antiretroviral therapy adhe-
rence in low-resource settings: from theory to practice. Soc Work
Public Health 2017; 32: 324-338.

Byron E, Gillespie S, Nangami M. Integrating nutrition security
with treatment of people living with HIV: Lessons from Kenya.
Food Nutr Bull 2008; 29: 87-97.

Dibari F, Bahwere P, Le Gall I, et al. A qualitative investigation
of adherence to nutritional therapy in malnourished adult AIDS
patients in Kenya. Public Health Nutr 2012; 15: 316-323.
Rodas-Moya S, Kodish S, Manary M, et al. Preferences for food and
nutritional supplements among adult people living with HIV in
Malawi. Public Health Nutr 2016; 19: 693-702.

Kadiyala S, Rawat R, Roopnaraine T, et al. Applying a programme
theory framework to improve livelihood interventions integrated
with HIV care and treatment programmes. ] Dev Effect 2009; 1:
470-491.

Tsai AC, Hatcher AM, Bukusi EA, et al. A livelihood intervention
to reduce the stigma of HIV in rural Kenya: longitudinal qualitative
study. AIDS Behav 2017; 21: 248-260.

Holmes K, Winskell K. Understanding and mitigating HIV-related
resource-based stigma in the era of antiretroviral therapy. AIDS
Care 2013; 25: 1349-1355.

Ndekha M, van Oosterhout JJ, Saloojee H, et al. Nutritional sta-
tus of Malawian adults on antiretroviral therapy 1 year after sup-
plementary feeding in the first 3 months of therapy. Trop Med Int
Health 2009; 14: 1059-1063.

Banerjee A, Duflo E, Goldberg N, et al. A multifaceted program
causes lasting progress for the very poor: evidence from six
countries. Science 2015; 348: 1260799.

Hanlon DH, Barrientos A. Just give money to the poor: the deve-
lopment revolution from the Global South. Kumarian Press, Ster-
ling 2010.

McCoy SI, Njau PFE, Fahey C, et al. Cash vs. food assistance to im-
prove adherence to antiretroviral therapy among HIV-infected
adults in Tanzania. AIDS 2017; 31: 815-825.

HIV & AIDS Review 2018/Volume 17/Number 1



