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Abstract
Background  Microfinance interventions have the potential to improve HIV treatment outcomes, but the mechanisms through 
which they operate are not entirely clear.
Objectives  To construct a synthesizing conceptual framework for the impact of microfinance interventions on HIV treatment 
outcomes using evidence from our systematic review.
Methods  We conducted a systematic review by searching electronic databases and journals from 1996 to 2018 to assess 
the effects of microfinance interventions on HIV treatment outcomes, including adherence, retention, viral suppression, and 
CD4 cell count.
Results  All studies in the review showed improved adherence, retention, and viral suppression, but varied in CD4 cell count 
following participation in microfinance interventions—overall supporting microfinance’s positive role in improving HIV 
treatment outcomes. Our synthesizing conceptual framework identifies potential mechanisms through which microfinance 
impacts HIV treatment outcomes through hypothesized intermediate outcomes.
Conclusion  Greater emphasis should be placed on assessing the effect mechanisms and intermediate behaviors to generate 
a sound theoretical basis for microfinance interventions.

Keywords  Microfinance · HIV treatment outcomes · Adherence · Conceptual framework · Intermediate outcomes

Resumen
Antecedentes   Las intervenciones de microfinanzas tienen el potencial de mejorar los resultados del tratamiento del VIH, 
pero los mecanismos a través de los cuales operan no están del todo claros.
Objetivos  Construir un marco conceptual de síntesis del impacto de las intervenciones de microfinanzas en los resultados 
del tratamiento del VIH utilizando evidencia de una revisión sistemática.
Métodos  Se llevó a cabo una revisión sistemática mediante búsquedas en bases de datos electrónicas y revistas desde 1996 
hasta 2018 para evaluar los efectos de las intervenciones de microfinanzas en los resultados del tratamiento del VIH, incluida 
la adherencia, la retención, la supresión viral y el recuento de células CD4.
Resultados  Todos los estudios en la revisión mostraron una mejor adherencia, retención y supresión viral, pero variaron en 
el recuento de células CD4 luego de la participación en las intervenciones de microfinanzas, lo que respalda el papel posi-
tivo de las microfinanzas en la mejora de los resultados del tratamiento del VIH. El marco conceptual de síntesis propuesto 
identifica los mecanismos potenciales a través de los cuales las microfinanzas impactan los resultados del tratamiento del 
VIH a través de resultados intermedios hipotéticos.
Conclusión  Se debe poner mayor énfasis en evaluar los mecanismos de efecto y los comportamientos intermedios para 
generar una base teórica sólida para las intervenciones de microfinanzas.

Background

Economic inequality plays a key role in the HIV epidemic 
[1]. With respect to HIV treatment outcomes, people living 
with HIV from low-income households are more vulnerable 
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to disease progression than those from higher income house-
holds [2]. Through its ability to economically revitalize com-
munities through group models and alleviate poverty—a key 
risk factor for HIV—microfinance interventions have been 
integral to HIV prevention [3], but less research has been 
conducted on the impact of microfinance interventions on 
HIV treatment outcomes for HIV-positive individuals [4]. 
A recent comprehensive literature review on household 
economic strengthening in relation to retention in HIV care 
and adherence to antiretroviral therapy (ART) included the 
effect of income generation on HIV treatment outcomes [5]. 
Our paper makes an additional contribution to the field by 
providing greater understanding of the hypothesized mecha-
nisms behind the results.

This systematic review serves to: (a) assess the efficacy 
of microfinance interventions in improving HIV treatment 
outcomes, and (b) gather evidence to support the elements 
of a comprehensive, synthesizing conceptual framework. 
The studies cited in this review aim to assess how increased 
access to financial capital impacts individuals’ HIV treat-
ment outcomes. We used the findings from our systematic 
review and previous literature reviews [5] on economic 
strengthening and HIV treatment to create a conceptual 
framework detailing the hypothesized behavioral, economic, 
and social pathways through which microfinance may influ-
ence HIV treatment outcomes. The treatment outcomes 
assessed in this review are adherence to ART, retention in 
HIV care, viral suppression and CD4 cell count.

Methods

Definitions and Inclusion Criteria

We defined microfinance interventions as economic inter-
ventions that involved the disbursement of small loans 
and community savings to individuals in low- and middle-
income countries. Adherence depicts the degree to which 
one’s behaviors correspond to the advice of health care pro-
viders [6]. Retention, viral suppression (a measure of HIV-
RNA), and CD4 cell count (a measure of the strength of the 
immune system) were also included as treatment outcomes.

Articles included in the systematic review were required 
to meet the following criteria:

1.	 Published in peer-reviewed journals.
2.	 Assessed microfinance interventions as described above.
3.	 Included HIV-positive individuals as the target popula-

tion.
4.	 Evaluated quantitative impacts of microfinance interven-

tions on HIV treatment outcomes.
5.	 Conducted in low- or middle-income countries.

Besides the aforementioned study criteria, no other 
restrictions were placed on study design, such that studies 
of various types and different levels of rigor that met the 
study criteria were included in the systematic review.

Search Strategy

Using the search terms defined below, we searched PubMed, 
PsycINFO, SocINDEX, CINAHL, EMBASE, and EconLit 
from January 1, 1996 to June 15, 2018. We also searched 
the table of contents of scientific journals related to HIV/
AIDS according to the American Psychological Associa-
tion [7]: Health Psychology, AIDS & Behavior, AIDS Care, 
AIDS Education & Prevention, AIDS Prevention and Men-
tal Health, American Journal of Public Health, Journal of 
AIDS/HIV, Journal of HIV/AIDS Prevention & Education 
for Adolescents & Children, and AIDS.

Search Terms

The following terms were used for all the electronic data-
bases with slight modifications for particular formatting 
requirements: [(“microfinance” OR “micro-finance” OR 
“micro finance” OR “micro-credit” OR “microcredit” OR 
“micro credit” OR “income generation” OR “income gen-
erating” OR “economic empowerment” OR “cooperatives” 
OR “micro enterprise” OR “micro-enterprise” OR “micro-
enterprise” OR “small loans” OR “micro loans” OR “micro-
loans” OR “micro-loans”) AND (“treatment outcomes” 
OR “retention” OR “suppression” OR “CD4 cell counts” 
OR “viral load” OR “viral suppression” OR “adherence” 
OR “engagement”) AND (“HIV” OR “AIDS” OR “human 
immunodeficiency syndrome”)].

Screening Abstracts

Full text articles, obtained using the above search strategy, 
were screened by three reviewers.

Data Extraction and Analysis

All articles in this review were reviewed by three review-
ers. Discrepancies regarding which articles to include were 
resolved through discussion and consensus.

The following information was gathered from each study: 
location, target population, intervention description, study 
design, study size, duration, and outcomes. Study rigor was 
ranked using the Quality Assessment Tool for Quantitative 
Studies developed by the Effective Public Health Practice 
Project. We also checked if the studies explicitly used a con-
ceptual framework. This information is presented in Tables 1 
and 2, respectively. Additional quality-related details are 
available in Table 3.
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Due to the inconsistency of the studies in regard to 
interventions, target populations, design, and outcomes, 
meta-analysis of the data was not performed.

Using evidence from our systematic review, we have 
gathered the elements of a synthesizing conceptual frame-
work to explain the potential psychological, social, and 
behavioral pathways that contributed to positive treat-
ment-related behaviors and improved treatment outcomes. 
The potential pathways were determined through analysis 
of the similarities among various intermediate and treat-
ment outcomes and noted behavioral observations across 
the articles in the review in conjunction with previous lit-
erature on conceptual frameworks in relation to HIV care.

Results

Study Descriptions

Four hundred and forty seven citations were identified, 
and of which 425 citations were found through electronic 
databases and 22 through secondary references and hand-
searching the following journals: Health Psychology; 
AIDS & Behavior; AIDS Care; AIDS Education & Pre-
vention; AIDS Prevention and Mental Health; American 
Journal of Public Health; Journal of AIDS/HIV; Journal 
of HIV/AIDS Prevention & Education for Adolescents 

Table 2   Quality assessment of the five studies included in systematic review

a Ratings were determined using the Quality Assessment Tool for Quantitative Studies developed by the Effective Public Health Practice Project. 
Assessment key: 1 = Strong; 2 = Moderate; 3 = Weak; NA = Bias not applicable to study. Overall rating: Strong if four of the six ratings were 
strong with no weak rating; Moderate if less than four ratings are strong and one is weak; Weak if two or more ratings are weak

Study name and 
country

Citation Selec-
tion 
bias

Study design Confounders Blinding Data col-
lection 
method

Withdrawals 
and dropouts

Overall rating 
of the Papera

Includes 
conceptual 
framework

Shamba Maisha, 
Kenya

Weiser et al. 
[12]

1 1 (Pilot 
Clustered 
Randomized 
Control Trial)

1 NA 1 1 Strong No (ref-
erenced 
in a 
separate 
paper)

Community-
based Accom-
paniment with 
Supervised 
Antiretrovirals 
(CASA), Peru

Muñoz et al. 
[11]

1 2 (Matched 
Pairs Experi-
ment)

1 NA 1 1 Strong No

WFP Urban 
HIV/AIDS 
Nutrition and 
Food Security 
(UHANFS), 
Ethiopia

Bezabih et al. 
[9]

2 2 (Compara-
tive Cross-
Sectional 
Experiment)

1 NA 1 1 Moderate No

Intervention 
Based on 
Microfinance, 
Entrepreneur-
ship, and 
Adherence 
to Treatment 
(IMEA), 
Colombia

Arrivillaga 
et al. [8]

2 2 (Pre-Post 
Study without 
Control 
Group)

2 NA 1 1 Moderate No

Enablers and 
Adherence to 
Antiretroviral 
Therapy in 
Cambodia, 
Cambodia

Daigle et al. 
[10]

3 3 (Observa-
tional Study)

1 NA 1 1 Weak No
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& Children; and AIDS (Fig.  1). After the removal of 
duplicate studies, 322 citations were screened. Of these 
322 citations, 21 were full-text articles and were accord-
ingly assessed for eligibility and relevance. In order to 
be included in the systematic review, the full-text arti-
cles must have met the aforementioned study criteria, as 
described in the “Definition and Inclusion Criteria” sec-
tion of the Methods. Of the 21 full-text articles reviewed, 
16 were excluded on account of eight citations not meet-
ing the study criteria, four pertaining only to background 
information, and four relating to other studies already 
included as primary in the review. Of the eight citations 
that did not meet the study criteria, five did not assess 
microfinance interventions, one described only qualitative 
results, and two did not include HIV-positive individuals 
as the target population. Finally, five interventions in five 
articles were included in the systematic review [8–12].

The studies in this systematic review were geographically 
diverse, included only HIV-positive individuals who were on 
ART, and treated both adult male and female individuals, 
except one intervention that exclusively studied females [8].

Rankings were assigned to the studies using the Quality 
Assessment Tool for Quantitative Studies developed by the 
Effective Public Health Practice Project (Table 2). Two of 
the studies were denoted as strong [11, 12], two as moderate 

[8, 9], and one as weak [10]. Table 3 provides additional 
details on the quality and rigor of the studies.

Adherence and Retention

Four studies assessed adherence via self-reporting and 
interviews, and all showed improved adherence to ART 
with microfinance [8–11]. The Enablers and Adherence to 
Antiretroviral Therapy study explicitly measured retention 
and found that 20.4% of participants missed at least one 
of five ART appointments, but appointment adherence was 
influenced by factors such as source of treatment, the pres-
ence of hospital-based support groups, and the frequency of 
adherence counselling [10].

Viral Suppression

Two studies assessed viral suppression. The Shamba Maisha 
intervention performed HIV-RNA testing on venous blood to 
detect viral load with a lower limit detection of < 40 copies/
mL [12], and the CASA study defined virologic suppression 
as having a viral load of less than 400 copies per mL at 
2 years [11]. Both showed that involvement in microfinance 
interventions was associated with greater viral suppression 
[11, 12]. The CASA study found this to be the case even 

Fig. 1   Flow diagram of article 
inclusion process Records iden�fied through 

database searching
(n = 425)

Sc
re
en
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g

Addi�onal records iden�fied 
through other sources

(n = 22)

Records a�er duplicates removed
(n =322)

Records screened
(n=322)

Records excluded
(n = 301)

Full-text ar�cles assessed 
for eligibility

(n = 21)

Full-text ar�cles excluded, 
with reasons

(n = 16)

• Did not meet 
study design 
criteria (n= 8)

• Coded as 
background (n= 4) 

• Related to studies 
already included 
as primary (n= 4) 

Ar�cles included in the 
review 
(n = 5)
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when controlling for baseline differences like substance 
abuse [11].

CD4 Cell Counts

The results for CD4 cell counts were mixed. The Shamba 
Maisha intervention found that microfinance interventions 
resulted in a positive increase in CD4 cell counts in the inter-
vention group, where the difference between the intervention 
and control at 12 months was 164.9 cells/mm3 (p < 0.001) 
[12]. The CASA study, which measured mean change in CD4 
cell count compared to baseline at 24 months, however, 
did not find any significant differences in CD4 cell counts 
among individuals in the treatment and control groups [11].

Synthesizing Conceptual Framework

Using the findings from our systematic review, behavioral 
theory, and existing frameworks, specifically the Andersen-
Newman Behavioral Model [13], we created a synthesizing 
conceptual framework for microfinance interventions and 
HIV. With the exception of the Shamba Maisha study, which 
included theoretical frameworks related to food insecurity 
and HIV treatment outcomes in a separate paper [14], none 
of the studies in this review included explicit conceptual 
frameworks as part of their intervention designs, warranting 
the need for this synthesizing conceptual framework.

Four of the interventions in our review explicitly incor-
porate education and training into the microfinance inter-
vention, and all utilize a group model of microfinance [8, 
9, 11, 12]. As such, this model of microfinance—one that 
incorporates education and training in addition to the group 
component—is at the core of our conceptual framework. 
Working in conjunction with the expected additional income 
serviced through the microfinance loans, we hypothesize 
that these foundational elements potentially produced sev-
eral intermediate outcomes that ultimately led to improved 
HIV treatment outcomes. Through an analysis of the studies 
in this systematic review, along with a search of the sup-
porting literature, we hypothesize that these intermediate 
outcomes may include factors such as positive self-percep-
tion, reduced planning fallacy, greater propensity to save, 
social support and solidarity, improved mental well-being, 
and greater knowledge and skills. All of these outcomes are 
potential byproducts of microfinance interventions and can 
influence greater adherence and retention in regard to treat-
ment, which was found in all of the studies included in this 
systematic review in response to microfinance interventions. 
In this way, these intermediate outcomes, deeply intertwined 
with community and social factors, serve as a stepping stone 
between the effects of microfinance interventions and the 
results of greater adherence and retention and ultimately 
improved biomarkers, such as CD4 cell count and viral 

suppression. Although the vulnerabilities of the population, 
which we specifically identified in terms of stigma, poverty, 
food insecurity, and gender inequality, influence both who is 
indicated for treatment as well as the efficacy of the interven-
tions, these vulnerabilities can potentially be further reduced 
by the effects of the aforementioned intermediate outcomes 
in response to microfinance interventions.

In summary we propose through our conceptual frame-
work that microfinance interventions are influenced by 
social and structural vulnerabilities (stigma, poverty, food 
insecurity, and gender inequality) and further influence 
the rise of potential intermediate outcomes (positive self-
perception, reduced planning fallacy, greater propensity to 
save, social support and solidarity, improved mental well-
being, and greater knowledge and skills), which can both 
reduce the burden of societal vulnerabitilies as well as pro-
duce improvements in measured HIV treatment outcomes, 
which is seen through higher adherence and retention and 
ultimately through the biomarkers of CD4 cell count and 
viral suppression.

It is important to note that all pathways and elements 
of this synthesizing conceptual framework are drawn from 
the analyis of the studies in this systematic review, along 
with supporting literature, but are ultimately hypothesized 
by the authors of this paper. Therefore, further research on 
these pathways and mechanisms is required to support their 
validity.

Discussion

The extant results show that microfinance interventions are 
associated with improved adherence to ART, retention in 
HIV care, and viral suppression, but the mechanisms are 
unclear. Following a brief discussion on the contextualizing 
factors, we expand upon some of the summarized potential 
pathways and mechanisms through our synthesizing concep-
tual framework that may be operating to affect HIV treat-
ment outcomes.

Contextual Factors

The distinct country-based levels of prevalence and access 
to treatment resources ultimately affect the degree of dif-
ficulty of obtaining treatment. Kenya, Ethiopia, and Cam-
bodia, three of the five countries represented in our system-
atic review, are involved in The United States President’s 
Emergency Plan for AIDS Relief (PEPFAR), a program 
that provides support for the provision of HIV prevention 
and antiretroviral therapy. Kenya and Ethiopia, whose adult 
HIV prevalence have recently been estimated to be about 
5.9% [15] and 0.9% [16] respectively, have mid-level preva-
lence, while Cambodia has a low HIV prevalence of 0.61% 
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[17]. Although Peru, with a low HIV prevalence of 0.4% 
[18], does not receive PEPFAR assistance, Peru’s universal 
healthcare system and the PAHO Drug Fund reduce the cost 
of treatment considerably [19]. Colombia, however, with an 
adult HIV prevalence of 0.5% [20], is a not a PEPFAR coun-
try, nor does it have universal health care, making access to 
ART more challenging for PLWHIV. Further barriers, such 
as the lack of consistent transportation, opportunity costs, 
including job-related demands, and other hassle factors, 
contribute to the varying degrees of difficulty in accessing 
healthcare and HIV treatment specifically [21]. These bar-
riers can worsen the vulnerability of the population, poten-
tially reducing the efficacy of microfinance interventions, 
thus complicating the pathways of our synthesizing concep-
tual framework.

The introduction of the consolidated guidelines on the 
use of antiretroviral drugs for treating and preventing HIV 
infection by the World Health Organization in 2016 further 
had a dramatic effect on access to ART, resulting in 45 low- 
and middle-income countries instituting the test and treat 
approach, which does not rely on a specific CD4 cell count 
for the provision of treatment [22]. However, because only 
one of the studies included in the systematic review took 
place after 2016 [9], treatment for PLWHIV would have 
generally been less accessible during the time of the other 
studies [8, 10–12], compared to the present day, alluding to 
the greater role microfinance played in regard to ensuring 
more widespread HIV treatment.

Vulnerability of the Target Population

Stigma

While poverty, food insecurity, and gender inequality oper-
ate at the structural level, these vulnerabilities tend to impact 
treatment availability and health outcomes on an individual 
and familial basis, with community stigma operating as 
one of the driving forces that allows for the perpetuation of 
vulnerabilities. Existing at every stage of HIV progression, 
stigma exacerbates already-present vulnerabilities through 
the creation of social barriers that bring about behaviors 
that worsen the treatment outcomes of those affected, 
such as delayed testing or isolation due to shame or fear 
of social rejection [23]. A systematic review of 75 studies 
found that stigma worsened ART adherence by undermining 
general psychological processes like adaptive coping and 
social support, which are integral aspects to retention and 
adherence [24]. The constant burden of social stigma drove 
many PLWHIV to internalize the stigma and conceal their 
medical, social, and emotional needs, further worsening 
the improvement of intermediate and HIV treatment out-
comes [24]. Because stigma acts on a societal level, present 

even within microfinance interventions, dynamic social and 
upstream initiatives are needed to reduce stigma.

Poverty

Although great strides have been made in the affordability of 
antiretroviral therapy, especially through mechanisms such 
as PEPFAR and universal health care, costs—specifically 
transport costs—continue to restrict access to treatment [25]. 
With their ability to foster entrepreneurial ambition, micro-
finance loans have the potential to strengthen economic 
conditions and access through income generation and skill 
development, as was seen in the UHANFS study where the 
prevalence of poverty decreased from 70% at baseline to 
24.3% after 36 months with the economic intervention [9].

In regard to study design, it is crucial to note the degree 
of poverty faced by the target population, as providing loans 
to individuals who do not have the means or entrepreneur-
ial acumen to repay poses significant ethical issues. The 
Shamba Maisha intervention screened participants’ ability 
to save an initial down payment of 500 Kenyan shillings 
(roughly 6 USD), before receiving the loan (about 150 USD) 
[12], allowing researchers to ensure that participants were 
financially able to participate in the intervention.

Another design concern is the tendency of participants in 
poverty to use microfinance funds for purposes other than 
business development. Because poor individuals are con-
stantly faced with trade-offs and opportunity costs, many 
reroute the funds toward other areas of need, consistent 
with resource-constrained settings and the planning fal-
lacy whereby people underestimate the resources needed 
to achieve specific tasks, including small enterprises [26]. 
Funds in the CASA intervention were monitored to ensure 
that loans were only allocated towards business purchases 
[11]. Multiple studies have cited the importance of provid-
ing auxiliary monthly support, food supplementation, and 
transportation to relieve some of the burdens of poverty 
and allow individuals to focus on using microfinance loans 
for income-generating activities [8, 11]. This can produce 
powerful intermediate outcomes, such as reduced stress and 
changes in the opportunity costs of seeking treatment, allow-
ing individuals to feel financially secure enough to access 
care, potentially improving adherence and retention and 
reducing vulnerability as income increases and viral load 
stabilizes. It is possible that income-generating activities 
also have positive psychological impacts on individuals, 
such as on self-perception, which can translate into posi-
tive behavioral changes and improved treatment outcomes. 
More research on the effects of microfinance interventions 
on intermediate outcomes, such as on psychological con-
structs like anxiety levels or propensity to save, is necessary 
to further support this mechanism.
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This discussion of poverty as a significant vulnerability 
affecting participation in microfinance interventions raises 
many questions about the benefit of microfinance over other 
forms of social protection, such as unconditional and con-
ditional cash transfers to reduce the burden of poverty, as 
opposed to providing loans that individuals must repay. It 
has been shown that cash transfers are relatively effective in 
reducing HIV infection and transmission [27] and can serve 
as life-saving aid for those who are too vulnerable or simply 
unable for a variety of reasons—such as a lack of entre-
preneurial acumen, poor health, or other commitments—to 
participate in microfinance interventions. In establishing the 
study eligibility criteria, we decided to exclude studies from 
the systematic review that pertain to cash transfers without 
microfinance interventions. Partly due to the notion that cash 
transfers do not require payback mechanisms, they fail to 
provide some of the growth opportunities that are inher-
ently part of microfinance interventions, such as communal 
accountability, entrepreneurial and financial skills, and ART 
treatment responsibility—skills that can potentially benefit 
individuals’ lives for years to come. Further, the Enablers 
and Adherence to Antiretroviral Therapy in Cambodia study 
that compared the effects of various forms of support in rela-
tion to ART adherence found that no significant associations 
were present between providing food and monetary support 
and ART adherence [10]. Because of these differences, we 
felt that the variances between cash transfers and micro-
finance interventions were too vast to include both in our 
systematic review, but we continue to uphold the value of 
cash transfers and other forms of social protection that lack 
payback mechanisms, especially for those who are unable to 
participate in microfinance interventions; however, as previ-
ously mentioned, auxiliary support, a form of social support 
that might include food, money, or transportation, in tandem 
with microfinance interventions can often aid in the efficacy 
of the intervention by helping participants focus on building 
successful businesses for income-generating purposes and 
potentially subsequent improved health.

Food Security

Typically a byproduct of poverty, food insecurity can 
adversely affect HIV treatment outcomes through behavioral, 
nutritional, and mental health mechanisms through lowered 
healthcare utilization and decreased ART adherence [9]. 
Anxiety from food insecurity can exacerbate mental health 
ailments, such as depression, worsening treatment outcomes 
[14]. Since patients are typically instructed to take ART with 
food, medication is often skipped when food is scarce. The 
Shamba Maisha intervention directly addressed this issue 
by integrating a mechanism for greater food security into 
the economic intervention [12]. By giving participants the 
agricultural resources to increase their food supply, along 

with the additional income generated through microfinance, 
the intervention fostered a positive feedback loop between 
improved HIV treatment outcomes and enhanced food secu-
rity, as food consumption and BMI simultaneously increased 
with the increase of CD4 cell counts and viral suppression 
[14]. Such an initiative also brought about significant mental 
and behavioral changes, specifically concerning perceptions 
about health status. Participants stated that their increased 
food intake made them feel healthier and more able to pro-
cess the medicine, providing the motivation to be diligent 
with treatment regimens; some claimed that their weight 
gain boosted their social image, increasing their confidence 
and willingness to continue treatment [28]. Similarly, the 
UHANFS intervention, whose participants were food inse-
cure from the onset, saw indirect effects of microfinance 
on improved food security, implying a mutually beneficial, 
connected mechanism [9].

Another point of debate is the notion of providing food 
and nutritional assistance without a payback mechanism. 
Studies have shown that the provision of food and nutritional 
assistance can improve ART adherence, but determining 
how to allocate resources in the context of widespread need 
is challenging [9]. Providing food assistance also poses sig-
nificant long-term issues for sustainability and self-percep-
tion due to the potential stigma associated with receiving aid 
[12]. Alternatively, microfinance interventions can provide 
the means for economic empowerment and a greater sense 
of purpose by potentially effecting long-term productivity, 
new skills, and a positive outlook on life [9]. However, such 
forms of social protection that include food provisions with-
out a payback mechanism might be crucial for those who are 
too vulnerable to participate in microfinance interventions, 
further supporting the need to effectively assess vulnerabil-
ity of the target population and ability to participate fully 
before conducting microfinance interventions.

Gender

Women in most low- and middle-income settings are often 
very vulnerable to HIV, due to constraints on individual 
opportunity, such as through limited education, and forms 
of structural marginalization, such as reduced autonomy 
and political influence [8]. Having few income-generating 
opportunities further reduces access to healthcare and eco-
nomic growth [29]. The IMEA study attempted to address 
gender inequality by targeting microfinance interventions 
toward women [8]. Although the CASA intervention was 
mixed gendered, it gave priority to women co-infected with 
HIV and latent tuberculosis [11]. Because targeting the most 
vulnerable groups can pose ethical and efficacy concerns, 
given participants’ compromised state and subsequent dif-
ficulties in paying back loans, researchers attempted to offset 
this risk by removing individuals who were too vulnerable, 
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specifically those who had active tuberculosis or mental 
afflictions that prevented them from participating in the 
group component of the intervention.

The two main approaches to addressing gender inequal-
ity in interventions are Women in Development (WID) and 
Gender and Development (GAD) [8]. While both focus on 
empowering women, GAD relies more on the notion that 
women are their own agents for change, resulting in micro-
finance interventions that are potentially more sustainable 
because they seek to fundamentally shift women’s behav-
iors and perceptions of their place in society. This change in 
mindset, influenced by gender education as well as by the 
social support gained from being in a group setting, has the 
potential to make participants feel more deserving of treat-
ment and better health, which can translate into behavioral 
changes like greater adherence or retention and subsequent 
improved HIV treatment outcomes [8]. In addition to the 
empowerment of women, it has also been shown in other 
studies that microfinance interventions might reduce inti-
mate partner violence overtime, improving women’s safety 
and self-worth, potentially increasing their adherence and 
retention for better treatment outcomes [30].

Reducing Vulnerability Through Study Design

Analysis of the articles from this systematic review sheds 
light on the importance of various mechanisms in potentially 
inducing intermediate outcomes that can support behavioral 
changes for improved treatment outcomes, but these mecha-
nisms are complicated by the vulnerabilities of the popula-
tion. The planning fallacy—the notion that individuals are 
notoriously poor at predicting details about a task—exac-
erbates already-present vulnerabilities [31]. Incorporating 
measures, such as early loan repayment deadlines, has the 
potential to alleviate this vulnerability and reduce the risk 
of default. Furthermore, implementing a trial period at the 
beginning of interventions to determine the most effective 
repayment intervals for participants can address the often-
unpredictable income gains of individuals in poverty [26].

Another important consideration is the propensity of 
participants to borrow rather than save [26]. Due to their 
increased vulnerability to unexpected shocks, such as 
unforeseen medical expenses, low-income communities are 
generally less able and prone to saving funds. The principle 
of immediate gratification supports the tendency to borrow 
as saving takes longer to reap its effects [26]. These princi-
ples ultimately lead to over-borrowing and debt, justifying 
the need for financial management and savings education to 
be incorporated into microfinance interventions for sustained 
improvements. Such behaviors potentially increase the risk 
for poorer treatment outcomes, as they jeopardize the finan-
cial stability needed for treatment and retention. ROSCAS 
(Rotating Savings and Credit Associations), chit funds, and 

deposit collectors, who routinely collect individuals’ savings 
for later use, are important tools to instill the importance of 
savings measures by fundamentally changing individuals’ 
economic behaviors [32].

Education and Training

Although not part of the search criteria, four of the five stud-
ies in this systematic review incorporated education and/or 
training workshops in the economic interventions [8, 9, 11, 
12], with the only exception being a retrospective study [10]. 
The education and training workshops in these interventions 
pertained to financial management, agricultural production, 
entrepreneurial development, HIV, ART, and gender equity. 
The education and training components might have allowed 
for greater retention in the intervention, as participants felt 
more engaged and knowledgeable, fostering more successful 
income-generating activities, which can support motivation 
and intermediate behaviors that contribute to ART adherence 
and retention in the long run [8]. Because these trainings 
significantly contribute to participants’ self-confidence and 
perceived ability to fulfill the intervention, Arrivillaga and 
colleagues argued that studies lacking such trainings ulti-
mately carry less personal impact for the participants than 
those that include them [8]. Similarly, within the context of 
HIV prevention, one study found that economic intervention 
alone is not sufficient to reduce the prevalence of HIV, but 
rather requires educational and social support to be effective 
[33]. More research is warranted to determine how specific 
types of education and training that accompany microfinance 
interventions impact potential intermediate outcomes that 
might ultimately lead to improved HIV treatment outcomes.

The Group Effect

A stable group model for loan disbursement and savings is 
at the core of every intervention in this systematic review. 
While some research has highlighted the potential shift 
toward individual lending, group lending remains prevalent 
due to the wide array of potential financial and social ben-
efits [34], often resulting in positive intermediate outcomes. 
This model is especially prevalent in low-income commu-
nities where individuals can pool their resources and rely 
on peers for support and accountability. Village Saving and 
Loan Associations (VSLA) are among the most effective 
group lending models for low-income communities, as they 
allow risk to be diversified and reduce risk for loan lenders 
[9, 35].

In addition to the microfinance portion of the interven-
tion, the education and training components all took place 
in group settings, allowing participants to share their expe-
riences and ideas, further fostering social support through 
shared goals. The social support provided through these 
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groups is crucial to cultivating a sense of identity, motiva-
tion, and communal drive for success—all factors that may 
be crucial to changing behaviors like adherence, ultimately 
impacting HIV treatment outcomes [8]. The group nature 
of these interventions provides potential pathways through 
which individuals can find solidarity and enforce positive 
self-perceptions [28].

Intermediate Outcomes

As an intermediate step toward producing improved HIV 
treatment outcomes, we hypothesize that microfinance 
interventions result in social and behavioral outcomes that 
essentially serve as the catalysts for potential behavioral 
changes—in terms of greater adherence and retention—
that result in improved biomarker measures, like CD4 cell 
count and viral suppression. These potential intermediate 
outcomes include positive self-perception, reduced planning 
fallacy, greater propensity to save, social support and soli-
darity, improved mental well-being, and greater knowledge 
and skills.

One study conducted in rural Bangladesh aimed to 
measure women’s empowerment in relation to microfi-
nance initiatives using regression models and characterized 
empowerment through the variables of mobility, economic 
security, ability to make small purchases, ability to make 
larger purchases, involvement in major decisions, subjec-
tion to domination and violence, political/legal awareness, 
and participation in protests/campaigns, with these variable 
scores combined into a single score for analysis [30, 36]. 
The regressions showed that the Grameen Bank, a form 
of microfinance, positively benefits women’s status and 
empowerment, especially by increasing women’s economic 
roles within their families. Further, contraceptive use was 
11% higher in villages that utilized the Grameen Bank. Such 
factors are believed to give these microfinance participants 
a greater sense of agency, autonomy, and confidence in 
their ability to plan for the future [30, 36]. We interpreted 
these results and assumptions as the intermediate outcomes 
of positive self-perception, reduced planning fallacy, and 
greater propensity to save—a testament to the increased 
financial knowledge and independence gained as a result of 
microfinance.

As previously mentioned in relation to the group effect 
through its tenets of community growth and interdepend-
ence, microfinance is generally believed to contribute to a 
greater sense of social solidarity—one of our hypothesized 
intermediate outcomes—as it inherently relies on provid-
ing loans to ‘solidarity groups’ that must work collectively 
to repay their debts [37]. Furthermore, supporting litera-
ture has theorized that social solidarity has the power to 
mobilize communities and increase cohesiveness, which can 

potentially work to further improve the health of individu-
als through greater community support and encouragement 
[38].

In relation to the potential intermediate outcome of 
improved mental health, a study conducted in South India 
found that sustained membership in microfinance for more 
than 2 years was associated with less self-reported emotional 
stress when compared to those who did not participate in 
microfinance, indicating that microfinance might have poten-
tial positive effects on mental well-being, which can ulti-
mately produce behavioral changes that support the decision 
to look after one’s health, potentially increasing adherence, 
retention, and subsequent HIV treatment outcomes [39]. 
Although some studies have found mixed results in relation 
to microfinance and mental health, another study conducted 
in Bangladesh further supports the potential positive effect 
of microfinance on mental health, as those who participated 
in the microfinance intervention reported less social with-
drawal during stressful events, signifying a greater ability 
to cope with difficulties and potentially improved mental 
well-being [40, 41].

Finally, as noted in the IMEA study in the systematic 
review that incorporated financial and health-related educa-
tion in the microfinance intervention, the median scores of 
knowledge of HIV/AIDS and of treatment both increased 
significantly, highlighting the importance of well-rounded 
microfinance interventions in producing the intermediate 
outcome of greater knowledge and skills, which can fur-
ther encourage behavioral changes that increase adherence 
and retention and eventual improved treatment outcomes as 
individuals have the knowledge base to make more informed 
decisions about their health and needs [8].

Limitations and Potential Consequences

Although we concluded that microfinance interventions gen-
erally support improved HIV treatment outcomes, the small 
number of studies, relatively small sample sizes in each, 
self-reported nature of specific outcomes, and the relatively 
atheoretical nature of the research field limit the strength of 
our conclusions. With the inclusion of education, training, 
and auxiliary support, none of the interventions tested the 
independent effects of microfinance alone on HIV treatment 
outcomes, but this is a testament to the need for holistic 
interventions for sustained effects.

Due to the scarce nature of the literature on the specific 
subject, it was necessary to include studies of diverse rigor 
in the systematic review, so long as they satisfied the afore-
mentioned search criteria in the Methods section. The use of 
interview data in the observational study [10], which did not 
seem to be fully corroborated with clinical records, further 
weakened the overall rigor of the review through potential 
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response bias [10]. It should be noted that in many of the 
studies adherence was assessed by self-report, potentially 
inducing some inaccurate measures of adherence, most 
likely due to social desirability bias, in which participants 
tend to answer questions in a way that reflects more favora-
bly upon them [8–11]. Although adherence is most com-
monly measured using self-report due to the lower resources 
needed to collect this data, it often overestimates adherence, 
contributing to the ceiling effect, in which the data is inac-
curately positively skewed due to this social desirability bias 
[42]. Further research may be warranted in order to exam-
ine the impact of microfinance on HIV treatment outcomes 
using objective measures of adherence.

While there are numerous benefits of microfinance inter-
ventions, possible significant adverse consequences should 
also be considered. Monetary loans have the potential to 
increase pressure on individuals, exacerbated by the obliga-
tory group nature of the intervention. In fishing communi-
ties near Lake Malawi, for example, some women who were 
given microfinance loans experienced a burden to repay the 
loans, worsened by the constraint that failure of one member 
to repay the loans would result in detriment for the whole 
group [4]. These stressors caused some of the women in 
the intervention to perform sex work to repay the borrowed 
money, potentially putting the women at greater health risk 
than they were prior to the intervention.

Conclusion

Comprised of five studies, this systematic review assessed 
the influence of microfinance interventions on HIV treat-
ment outcomes including adherence, retention, CD4 cell 
count and viral suppression. Microfinance interventions 
showed positive impacts in terms of improved adherence 
and viral suppression, but the results were mixed in regard 
to CD4 cell count. Through a synthesizing conceptual frame-
work, we outlined the potential pathways and mechanisms 
that may contribute to effective ethical interventions. Fur-
ther research, specifically focused on intermediate behav-
ioral outcomes, is vital to supporting the validity of these 
mechanisms behind microfinance interventions in relation 
to HIV treatment outcomes.
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