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Abstract

The objective of this study was to describe a multilevel conceptual framework to understand the
role of food insecurity on antiretroviral therapy adherence. The authors illustrated an example of
how they used the multilevel framework to develop an intervention for poor people living with
HIV in a rural and low-resource community. The framework incorporates intra-personal,
interpersonal, and structural-level theories of understanding and changing health behaviors. The
framework recognizes the role of personal, social, and environmental factors on cognition and
behavior, with particular attention to ways in which treatment adherence is enabled or prevented
by structural conditions, such as food insecurity.
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Food insecurity and HIV/AIDS remain global, social, and public health challenges. The
reciprocal relationship between food insecurity and HIV/AIDS has been well documented in
the literature (Gillespie & Kadiyala, 2005; Weiser et al., 2011). On the one hand, food
insecurity increases risk of HIV (Rollins, 2007; Weiser et al., 2011) and elevates risk of
adverse outcomes among people living with HIV (PLHIV; de Pee & Semba, 2010; Kadiyala
& Rawat, 2013; Rawat, McCoy, & Kadiyala, 2013). On the other hand, HIV heightens
vulnerability to food insecurity by limiting household income and food production (de Waal
& Whiteside, 2003; Donovan & Massingue, 2007; Larson et al., 2013). Additionally,
expansion of access to antiretroviral therapy (ART), particularly in low-resource countries,
has exacerbated the relationship between food insecurity and HIV/AIDS. A growing body of
literature has shown that food insecurity acts as a barrier to ART adherence (Singer, Weiser,
& McCoy, 2015; Young, Wheeler, McCoy, & Weiser, 2014). Evidence indicates that food-
insecure PLHIV are more likely to miss or skip taking their medications as prescribed by
their healthcare providers (Hong et al., 2014; Musumari et al., 2014; Sanjobo, Frich, &
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Fretheim, 2008; Weiser et al., 2014). In turn, the compounded effect of food insecurity and
nonadherence to ART elevates the risk of adverse health outcomes, including mortality (Chi
et al., 2009; Koethe et al., 2013; Rawat et al., 2013; Stringer et al., 2006).

Although prior studies have described how and why food insecurity affects adherence
(Kalofonos, 2010; Musumari et al., 2013; Weiser et al., 2010; Young et al., 2014), fewer
studies have explained the relationship using a multilevel conceptual framework that takes
into account individual and structural factors. In turn, this conceptual framework may guide
development of more holistic and appropriate programs that tackle underlying predictors and
mediating factors that heighten risk of nonadherence among ART patients who are food
insecure in low-resource settings. Accordingly, the objective of this article is threefold: (1) to
describe a multilevel conceptual framework (that is referred to as “framework™), which is
based on theories that explain human behavior at the individual, interpersonal, and societal
or structural level; (2) to expand our understanding of the association between food
insecurity and ART adherence; and (3) to illustrate how the framework can inform
development of a holistic program designed to increase food security and ART adherence
among PLHIV in low-resource communities. This article proceeds as follows. First, we
clarify the definition of food insecurity and ART adherence that we used in conceptualizing
the framework. Second, we identify four theories that explain the relationship between food
insecurity and ART adherence. In addition, we describe an adaptation of an integrated
treatment adherence model that encapsulates key propositions from the four theories. Third,
we propose a multilevel conceptual framework informed by the four behavioral theories and
the integrated adherence model. Fourth, we illustrate how the framework can be translated
into practice by informing program development. We provide an example of an existing
program designed to improve access to food and ART adherence in a low-resource
community in eastern Zambia. Lastly, we discuss the framework and its implications for
social work practice.

Definition of food insecurity and antiretroviral therapy adherence

Food insecurity

The definition of food insecurity has seen significant changes, including the shift to
individual and household experiences of food insecurity and use of objective indicators and
subjective perception of food insecurity (Maxwell, 1996). Consistent with these changes, we
define food insecurity as the inability of individuals and households to access and maintain
at all times adequate, safe, and nutritious food that meet dietary needs (Food and Agriculture
Organization of the United Nations, 1996). We focused on access to food because access is
more closely associated with social and economic status compared to other dimensions such
as availability and utilization (Barrett, 2010; Sen, 1981). Additionally, access reflects the
demand side of food security and is generally predicted by the amount of economic and
social resources. Our focus on access is also motivated by the type of programs (e.g.,
economic strengthening) that can be developed to improve access to food.
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ART adherence

The World Health Organization defines adherence as the extent to which a person’s behavior
corresponds with agreed recommendations from a healthcare provider (Sabaté, 2003).
Consistent with food insecurity, adherence can be viewed as a multidimensional
phenomenon that includes a broad range of health behaviors such as seeking medical
attention, taking medications as prescribed, attending followup appointments, and filling
prescriptions. However, we define adherence as medication adherence or taking drugs as
prescribed. This definition is consistent with one of the more common definitions of
adherence in the HIV literature (Liu et al., 2001; Llabre et al., 2006; Weiser et al., 2014).
Within the narrower concept of medication adherence, we focused on dose adherence,
defined as the amount or proportion of medications taken by a patient relative to the amount
or proportion of medications prescribed (Cramer et al., 2008). We used this definition of
medication adherence because it is more commonly used in the HIV and ART adherence
literature than other dimensions such as timing and frequency. In summary, clarity of our
definition of food insecurity and ART adherence guided our selection of theories and
conceptualization of the multilevel framework.

Why food insecurity affects adherence: Theories of health behavior at the
intrapersonal, interpersonal, and structural level

Intrapersonal level

Health belief model—Although the health belief model (HBM) has been used to explain
ART adherence in resource-adequate (Malcolm, Ng, Rosen, & Stone, 2003) and resource-
limited settings (Roura et al., 2009; Wringe et al., 2009), to our knowledge, we are not aware
of prior published studies that applied the HBM to explain the association between food
insecurity (a particular barrier to treatment adherence) and ART. The role of individual
beliefs about food insecurity as a barrier to ART adherence is exemplified in the HBM using
the concepts of perceived barriers and perceived self-efficacy (Rosenstock, Strecher, &
Becker, 1988). People’s perception of the barriers to performing a health behavior has been
shown to be a strong predictor of the actual behavior (Asare, Sharma, Bernard, Rojas-
Guyler, & Wang, 2013; Volk & Koopman, 2001). Perceived barriers refer to costs (monetary
and nonmonetary) that must be overcome for an individual to perform and maintain a
particular health behavior (Janz, Champion, & Strecher, 2002). In the case of ART
adherence, a major cost or perceived barrier, particularly in low-resource settings, is
inadequate access to food. If PLHIV with treatment experience are food insecure, they may
not be able to adhere to treatment because lack of access to food may compel them to skip
taking medications as prescribed or to take medications only when they have food. Patients
who are food insecure and taking ART may weigh expected effectiveness or benefits of
taking their medications against beliefs that taking antiretroviral (ARV) drugs without food
may be less efficacious and creates intolerable side effects. Additionally, patients taking
ART may weigh expected benefits of treatment and its ancillary costs against other
competing demands, such as urgency of paying for other household needs. Evidence
suggests that actual experience or fear of experiencing food insecurity influences the
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decision of patients taking ART to skip doses and only take medications when they have
food (Young et al., 2014).

Furthermore, food insecurity as a perceived barrier may affect PLHIVs’ perception of their
ability to achieve and maintain optimal adherence levels. If PLHIV do not have access to
adequate food to optimize treatment efficacy and prevent severe side effects, they may
believe that they are not capable of adhering and less likely to benefit from treatment. ART
adherence requires a good deal of confidence to initiate and maintain because it requires
lifetime adherence. Consistent with perceived barriers, people’s perception of their efficacy
to perform a particular health behavior has been shown to be a strong predictor of engaging
in that same behavior (Hounton, Carabin, & Henderson, 2005; Zak-Place & Stern, 2004). In
other words, food insecurity acts as a barrier, which, in turn, may influence one’s perceived
self-efficacy to adhere to ART. In turn, perceived self-efficacy predicts actual adherence or
nonadherence to treatment.

Interpersonal level

Social cognitive theory—Saocial cognitive theory (SCT) is a theoretical model of
behavior that recognizes the influence of interpersonal dynamics on health behaviors. Based
on SCT, PLHIVs’ ability to adhere to ART is explained through a triadic, dynamic, and
reciprocal relationship in which medication adherence, individual factors (such as personal
expectancies), and environmental influences (primarily from social relationships) are
continuously interacting and reinforcing each other (Bandura, 1977, 1986). Personal
expectancies can be outcome related (e.g., beliefs about the benefits of ART adherence) or
about individual competence (or personal efficacy to adhere to ART). In turn, personal
expectancies are strong predictors of behaviors (Bandura, 1997, 1998).

PLHIVs’ beliefs about outcomes and beliefs of personal efficacy within the context of food
insecurity can be influenced by interpersonal relationships through vicarious experiences (or
learning by observation) and social persuasion. For instance, witnessing other patients who
are food insecure and taking ART adhere to treatment may enhance observers’ beliefs that
they, too, possess the ability to adhere to treatment. Alternatively, seeing other PLHIV who
are food insecure struggle to adhere to ART may diminish observers’ beliefs that they can
follow treatment as prescribed. Seeing other food-insecure ART patients suffer from severe
side effects exacerbated by the absence of food may influence others’ decision to skip doses
or only take medications when there is food to avoid adverse reactions. Empirical evidence
supports the role of observational learning on ART adherence among PLHIV who are food
insecure in low-resource settings (Grant, Logie, Masura, Gorman, & Murray, 2008;
Kalofonos, 2010; Weiser et al., 2010). For example, in Mozambique, PLHIV who knew
family or other community members who experienced severe hunger while on ART were
discouraged to continue treatment because of fear that acute hunger might occur when ARV
drugs are taken without food (Kalofonos, 2010).

In addition to observational learning, social persuasion can influence PLHIVs’ beliefs about
outcomes and beliefs of personal efficacy. In many communities in sub-Saharan Africa
(SSA), high rates of ART adherence in spite of economic barriers such as food insecurity
have been attributed to social persuasion. Social persuasion refers to explicit expectations
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from PLHIVs’ essential relationships (e.g., family members, friends, and healthcare
providers) that they can adhere to treatment (Ware et al., 2009). Social persuasion may
enable PLHIV to muster greater effort to succeed, fulfill social responsibilities, and preserve
social relationships, which in turn, may ensure assistance will be available when future
needs arise. However, the reverse is also possible. For example, PLHIV who are food
insecure may not have a wider network of social support or role models that can encourage
them to adhere to treatment. HIVV/AIDS remains highly stigmatized (Abrahams & Jewkes,
2012; Kidia et al., 2015), which in turn, may result in a weakening or dissolution of a social
support system. Further, dissolution of a social network may discourage patients taking ART
to adhere to treatment.

Structural level: Role of resources

Conservation of resources theory—Conservation of resources theory (CoRT)
emphasizes the role of resources as predictors of health behaviors. People accumulate
resources, which can be personal or material, that they can use to accommodate, withstand,
or overcome threats (Hobfoll, 1989). These resources are valued because they satisfy the
survival needs of individuals. Consequently, individuals thrive when they gain, maintain, and
conserve their resources (Hobfoll & Lilly, 1993). However, PLHIV may encounter more
challenges accumulating resources because of their chronic health condition. For instance,
PLHIV are more likely to miss work and earn less income (Donovan & Massingue, 2007;
Fox et al., 2004), to incur higher healthcare expenses (Gregson, Mushati, & Nyamukapa,
2007; Ngalula, Urassa, Mwaluko, Isingo, & Ties Boerma, 2002), and to experience
diminishing social support due to HIV-related stigma (Dawson, 2013; Kaschula, 2011) than
people who are not living with HIV. In turn, these events are less likely to provide PLHIV
with opportunities to accumulate resources. Instead, missing work, paying for higher
healthcare costs, and losing social support are more likely to drain existing resources and
deprive PLHIV of the means to replace expended resources.

A critical and material resource for survival is food. When food is limited or depleted,
PLHIVs’ ability to address needs and demands (e.g., optimize treatment benefits and avoid
adverse ARV side effects) becomes insufficient. Consequently, inability to access adequate
food restricts the ability of PLHIV to adhere to ART (Singer et al., 2015; Young et al.,
2014). Additionally, CoRT postulates that when PLHIV cannot satisfy needs or meet
demands because of inadequate resources, they experience stress (Hobfoll, 1989). Higher
levels of stress, in turn, influence a range of undesirable health outcomes (Cohen &
Williamson, 1991; Steptoe, 1991). For example, when PLHIV do not have adequate food,
they may experience stress and anxiety that negatively affect their ability to adhere to
treatment. Empirical evidence indicates that food insecurity heightens stress levels of
PLHIV (Addo et al., 2011; Garcia et al., 2013). Moreover, higher stress levels (or poor
psychosocial functioning) predicts nonadherence to ART (Kidia et al., 2015; Langebeek et
al., 2014).

CoRT also posits that stress can occur when resources may be at lost or are at risk of being
lost. When resources are at risk of being lost, individuals experience anticipatory stress
(Hobfoll, 1989). The effects of anticipatory stress can be as severe as actual stress (Hobfoll,
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2001). The concept of anticipatory stress is germane to understanding why the fear of
running out of food or the possibility of not having enough food may lead to stress at levels
that are consistent with actual loss of resources. Accordingly, research has shown that fear of
experiencing food insecurity is associated with ART nonadherence (Young et al., 2014).

Structural level: Role of group memberships

Memberships theory of poverty—Memberships theory of poverty (MTP) emphasizes
the role of group memberships as predictors of social, economic, and health outcomes
(Durlauf, 2001). Although primarily developed as an economic model, MTP posits that
structural barriers and group memberships influence individual behaviors. Based on MTP,
the ability to engage in a particular behavior depends on the composition of the various
groups over the life course of which an individual is a member (Durlauf, 1999, 2001). The
groups can be exogenous (such as gender or ethnicity) or endogenous (such as education,
employment, or income level). In turn, the groups influence individual outcomes through
several mechanisms such as peer group effects, role model effects, social learning, social
complementarities, social network effects, and social norms (Durlauf, 2001).

One salient group membership that may strengthen our understanding of the relationship
between food insecurity and ART adherence is membership related to health conditions,
more specifically being HIV positive. Being HIV positive presents unique opportunities and
challenges. For example, HIV infection heightens vulnerability to food insecurity by
limiting income and food production (Gillespie & Kadiyala, 2005; Weiser et al., 2011).
Furthermore, stigma and discrimination against PLHIV may exacerbate food insecurity as
PLHIV may find it more difficult to work and maintain a livelihood or rely on their social
networks for assistance. Additionally, PLHIV who live in resource-poor communities with
limited employment opportunities, poor healthcare access and quality, and shortage of social
assistance programs may be more likely to experience food insecurity than PLHIV who live
in resource-rich communities with more economic opportunities and targeted social
assistance programs. Because of the role of group memberships on health behavior, HIV
care and treatment providers have been employing a group-membership framework (i.e., a
group defined by HIV status) to address more effectively the distinct causes and effects of
food insecurity on physical and mental health of PLHIV (Roopnaraine, Rawat, Babirye,
Ochai, & Kadiyala, 2012). The group-based model is consistent with MTP and its key
propositions. For instance, participation in a group-based program may enable participants
to build social networks, observe and learn from others, and create social norms to be
respected and enforced by group members. As a result, these mechanisms (social networks,
social norms, social learning, and role models) may influence an individual’s ability to
perform a particular behavior (in this case, ART adherence).

Integrated adherence model: Combining intrapersonal, interpersonal, and structural

factors

Information-motivation-strategy model—Although key concepts from HBM, SCT,
CoRT, and MTP appear distinct, these same concepts can be integrated to illustrate their
interrelatedness and combined influence on ART adherence. The information-motivation-
strategy model (IMSM) is an appropriate adherence-focused model of behavior change that
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combines the four theories of health behavior. IMSM is distinct from the intrapersonal-,
interpersonal-, and structural-level theories because IMSM represents a model of behavior
change. In contrast, HBM, SCT, CoRT, and MTP, in varying degrees, exemplify models of
behavior or explaining health behaviors. IMSM refines the key propositions (from HBM,
SCT, CoRT, and MTP) that explain the association between food insecurity and ART
adherence into three discrete but interrelated mechanisms that can be targeted and modified
through an intervention.

IMSM hypothesizes that before an individual can change health behavior, that individual
must (1) know what change is necessary (information component), (2) have the desire to
change (motivation component), and (3) have the necessary tools, whether economic,
financial, or social, to achieve and maintain health behavior change (strategy component;
DiMatteo & Nicola, 1982; Martin, Haskard-Zolnierek, & DiMatteo, 2010; Skovdal,
Campbell, Nhongo, Nyamukapa, & Gregson, 2011). To explain the relationship between
food insecurity and ART adherence, IMSM posits that adherence will be achieved when
PLHIV (1) know and believe that food is important to manage their HIV infection and
maximize the benefits of ART, (2) are confident and competent to adhere to ART, and (3)
have tangible tools, such as adequate food and financial resources to overcome barriers and
carry out the health behavior change.

The flexible nature of IMSM enables the model to incorporate evidence from empirical
research, while remaining in line with HBM, SCT, CoRT, and MTP. Consistent with IMSM,
food and nutrition counseling provides information about the importance of adequate food
and a nutritious diet to optimize treatment outcomes, satisfy increased appetite, and avoid
severe side effects. Furthermore, essential social relationships and their influences (either
through observational learning or social persuasion) on personal efficacy create motivation
to adhere to ART. Social relationships may create powerful channels to encourage PLHIV to
adhere to ART in spite of food insecurity. In addition, income from employment or other
livelihood activities, or instrumental support in the form of food assistance from social
networks, are tangible strategies that are necessary to achieve and maintain ART adherence.

A multilevel conceptual framework for food insecurity and art adherence

Building on the key concepts and propositions outlined in the four theoretical models of
behavior and the integrated adherence model, we propose a multilevel conceptual framework
for food insecurity and ART adherence in low-resource settings. Figure 1 illustrates the
multilevel framework. This framework has two objectives: (1) to explain the relationship
between food insecurity and adherence at the intrapersonal, interpersonal, and structural
levels and (2) to inform intervention development through synthesis and application of
multilevel theories into interrelated and alterable mechanisms. The multilevel framework
recognizes that an interaction of intrapersonal, interpersonal, and structural factors may
provide a more holistic explanation of why food-insecure ART patients are less likely to
adhere to treatment compared with their food-secure counterparts. Alternatively, the
framework emphasizes that an incomplete construction of the relationship may lead to
development of interventions that fail to recognize and address the combined effects of
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intrapersonal, interpersonal, and structural factors on health behaviors such as ART
adherence.

The multilevel framework expands the integrated adherence model by identifying malleable
constructs (or intervention “entry points”) that are consistent with the three domains of
IMSM. These malleable constructs are also consistent with the four theories of behavior.
Each theory represents one of the three domains of IMSM: information, motivation, and
strategy. First, intrapersonal level comprises key HBM concepts, such as beliefs,
perceptions, and expectations, which in turn, form the information component of IMSM.
The HBM and the information component of IMSM acknowledge that PLHIV must have
access to information that helps them to create positive beliefs about the importance of food
and nutrition on their health and well-being, including treatment adherence. Second, the
interpersonal component is adapted primarily from SCT. Interpersonal level translates into
motivation through key SCT concepts such as social relationship, learning by observation,
and social persuasion. Social relationships remain an important source of motivation.
Through observational learning and social persuasion, PLHIV may increase their self-
efficacy. SCT and the motivation component of IMSM postulate that social relationships and
their effects on individual cognitions and group dynamics strongly influence ART adherence
within the context of food insecurity. The third component pertains to structural factors that
predict access to food and its effect on ART adherence. These factors consist of tangible and
intangible resources that are consistent with MTP and CoRT. In turn, these resources build
the strategy component of IMSM. These strategies include group membership, and tangible
and intangible assets. In addition, stress is considered a structural factor given its underlying
predictors, such as loss of resources and stigma and discrimination against PLHIV. CoRT,
MTP, and the strategy element of IMSM emphasize the importance of resources in
predicting access to food and adherence to ART.

Another contribution of the framework is its recognition of the interaction of information,
motivation, and strategy. Unlike other social-ecological models, IMSM does not specify an
interrelationship of the three components. The multilevel framework recognizes that the
ability to obtain information may be influenced by a person’s motivation and social
relationships, which in turn, may be shaped by the availability of tangible resources. In sum,
this multilevel conceptual framework explicitly takes into account the influence of personal,
social, and environmental factors on cognition and behavior, with particular attention to
mechanisms in which ART adherence is enabled or limited by larger structural conditions,
such as poverty, food insecurity, and stigma, which remain widespread in many resource-
limited countries.

From theory to practice: Using the multilevel framework to develop an

intervention

To move from theory to practice, we describe an example of how we used the multilevel
framework to inform a programmatic response. The intervention is based on a promising
approach that combines HIV treatment with household-economic-strengthening programs to
improve economic and health well-being of patients who are taking ART and resource poor,
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including their food security and adherence. We developed and implemented the Chuma na
Uchziintervention (or Health and Wealth) in a rural, low-resource community in Zambia.
The intervention is an integrated HIV and livelihood program (IHLP) that combined cash
transfers, skills training, and financial capability (Masa, 2016). Although the project aims to
improve the overall economic and health welfare of PLHIV, we focus on food security and
ART adherence because these are the key constructs in the multilevel framework.

As presented in Figure 1, the information component in the framework is operationalized by
constructs based on HBM. These constructs can be changed through health education. In
Chuma na Uchizi, information or knowledge transfer may be achieved by including a health
education component. This component covers topics, such as adequate food and proper
nutrition, diet improvement to enhance drug efficacy, management of treatment side effects,
and proper sanitation (e.g., handwashing, water safety, and personal hygiene). These health
subjects were tailored to the needs of PLHIV with experience in treatment. In other words,
the health education component provides the necessary information about food and ART that
may help participants assess the benefits and barriers to adherence, as well as their personal
efficacy to adhere to treatment.

Furthermore, the motivation component is operationalized using constructs that are
consistent with SCT. These constructs can be enhanced by social relationships. In Chuma na
Uchizi, social relationships are nurtured through the concept of group membership,
particularly as people living with HIV. Recognizing that being HIV positive presents unique
strengths and challenges, Chuma na Uchizi, purposefully selected group-based training to
create opportunities for observational learning and social persuasion. Our assumption is that
interaction with other PLHIV who are more likely to understand the daily challenges of
adhering to treatment (particularly while being food insecure) may act as examples, which in
turn, may motivate participants to adhere to ART. In addition, other PLHIV may become
role models and a source of social support. Chuma na Uchizi offer several opportunities for
group-based learning and interaction. For example, skills training, which consist of sessions
on financial literacy, business management, and health education, may enable opportunities
for classroom and group-based techniques that allow peer-to-peer interaction and learning.
Other programs have also facilitated formation of self-help groups that function as a support
network to assist in carrying out livelihood activities and to encourage healthy behaviors
(Datta & Njuguna, 2008). Through contact with other PLHIV, participants can learn
(through observations, role modeling, or social persuasions) how to manage food insecurity,
while adhering to ART. Beyond participants’ family members and relatives, an IHLP may
also expand PLHIVs’ social support network to include other PLHIV, healthcare providers,
and livelihood experts who are trained to be respectful and sensitive to PLHIVS’ situation. In
sum, being part of a group that empathizes or shares similar experiences may motivate
PLHIV to perform desirable health behaviors.

Additionally, the strategy component is operationalized using key constructs and
propositions from CoRT and MTP. Because of its multifaceted nature, Chuma na Uchizi
(and other IHLP) provide opportunities for participants to accumulate different types of
resources. These resources can be intrapersonal (such as optimism and self-efficacy) or
interpersonal (such as motivation and social support). In addition to intangible assets,
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tangible resources are provided. In Chuma na Uchizi, tangible resources include cash
transfers and a low-cost savings account. The cash transfers are given to help participants
accumulate productive assets. The savings account is designed to provide a safe and secure
way to set aside money for future use. Furthermore, in Chuma na Uchizi, intangible
resources include development and acquisition of life skills. These life skills represent a
range of topics, such as small business management, financial literacy, and health
competency. The combination of intangible and tangible resources provides experiential
learning, which enables participants to learn new skills and to use those skills. For example,
Chuma na Uchizi offers training sessions on how to start or manage income-generating
activities, from separating personal and business income to pricing and marketing products.
In addition, the program provides cash and other material assistance to help participants use
their new skills. These opportunities and activities are strategies that may help PLHIV earn
income and obtain money to buy food or may increase their capacity to produce food. In
turn, these resources become necessary tools to achieve and maintain ART adherence.
Furthermore, these material resources, in addition to personal and social assets, may make it
less stressful to follow treatment guidelines and sustain adherence for a longer period of
time.

Lastly, the selection of the project district is purposeful. Consistent with MTP, PLHIV in
resource-poor communities with limited livelihood opportunities are more likely to
encounter additional barriers than their peers in resource-rich communities with more
economic opportunities and better services. Accordingly, Chuma na Uchizi is implemented
in Lundazi District in Eastern Province, Zambia. Lundazi District is a rural and poor district
with a high prevalence of HIV. Lundazi District has an estimated HIV prevalence rate of
15%, which is higher than the prevalence rates for Eastern Province (9.3%) and Zambia
(13.3%; Central Statistical Office, Ministry of Health, & ICF International, 2015). Lundazi
District is predominantly rural with more than 90% of the population living in rural areas
(Central Statistical Office, 2012b). At the provincial level, an estimated 78% of the
population is living in poverty, which is the third highest in the country. Further, 59% of the
population is estimated to be living in extreme poverty, which is also the third highest in
Zambia (Central Statistical Office, 2012a).

Hypothesized effects and empirical support

Figure 2 illustrates the proposed effects of Chuma na Uchizi. The intervention is
hypothesized to have direct and indirect effects on ART adherence. The indirect effect is
mediated by food security or psychosocial functioning, which, in turn, directly affects
adherence. Chuma na Uchizi is also hypothesized to directly affect food security and
psychosocial functioning, such as perceived stress and treatment self-efficacy. Using the
multilevel framework, the proposed relationships identify the variables that are to be
targeted, affected, and improved by the intervention. The hypothesized relationships also
represent how the intervention attempts to change or improve outcomes by incorporating
and manipulating mechanisms that are consistent with the multilevel conceptual framework
for food insecurity and ART adherence.
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The proposed relationships outlined in Figure 2 are not only informed by theoretical
evidence but also supported by empirical research. For instance, the model’s mediators and
covariates are known facilitators and barriers to ART adherence in resource-limited
countries (Langebeek et al., 2014; Lankowski, Siedner, Bangsberg, & Tsai, 2014; Mills et
al., 2006; Reda & Biadgilign, 2012; Weiser et al., 2014). Financial constraints, including
income sufficiency, are negatively associated with ART adherence (Bezabhe et al., 2014;
Sanjobo et al., 2008; Weiser et al., 2003). Also, food insecurity is emerging as a major
barrier to treatment adherence (Singer et al., 2015; Young et al., 2014). Similarly, adequate
access to food improves ART adherence (de Pee, Grede, Mehra, & Bloem, 2014; Tirivayi &
Groot, 2011). At the most basic level, higher and regular incomes make it easier to put food
on the table every day. Poor mental status, such as higher levels of stress and feelings of
hopelessness predict lower ART adherence rates (Kidia et al., 2015; Langebeek et al., 2014;
Mills et al., 2006). Food insecurity is also associated with higher levels of mental distress
among PLHIV in low-resource communities (Addo et al., 2011; Palermo, Rawat, Weiser, &
Kadiyala, 2013).

In addition to correlational studies, several examples of intervention research support Chuma
na Uchizi’s hypothesized relationships. For instance, food assistance programs in low-
resource communities have improved ART adherence (Cantrell et al., 2008; Palar et al.,
2015; Tirivayi, Koethe, & Groot, 2012). Similarly, these programs have increased food
security of PLHIV and their households (de Pee et al., 2014; Rawat, Faust, Maluccio, &
Kadiyala, 2014). In addition, evaluation of livelihood programs for PLHIV has shown
promising effects on household income and food security (Pandit et al., 2010; Weiser et al.,
2015). Similarly, evaluation of livelihood interventions for the general population has found
positive impacts on economic and health outcomes (Boccia et al., 2011; Chowa, Masa, &
Sherraden, 2012; Dunbar et al., 2014; Nsabuwera et al., 2015). For instance, a randomized
multifaceted livelihood program implemented in six resource-poor countries, including
Ethiopia and Ghana, had long-term positive impacts on household income, food security,
and mental health status, including lower stress level (Banerjee et al., 2015).

Discussion

In recent years, household-economic-strengthening strategies have been integrated with HIV
treatment and care programs in low-resource settings globally. This integration is motivated
by a growing recognition that purely biomedical interventions may not result in optimal
outcomes when patients’ socioeconomic needs are not fully met, particularly for PLHIV in
low-resource countries. Furthermore, the expansion of ART, which has expanded the number
of low-income PLHIV with access to lifesaving HIV treatment, has heightened the need to
address social and economic barriers to ART adherence. Similarly, the expansion of access
to ART has increased the proportion of PLHIV without resources to pay for treatment-
related needs and costs, such as adequate food. This overlap of poverty, food insecurity, and
access to HIV treatment may undermine progress in increasing survival of PLHIV and
eliminating HIV/AIDS. In turn, this increasing trend has led to development and testing of
various strategies, such as food assistance and livelihood support, to tackle inadequate access
to food and its adverse effects on ART adherence.
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However, the theoretical foundation for these programmatic responses, particularly
livelihood support combined with HIV treatment, has not been sufficiently explained. The
use of theories to explain a problem (in this case, the relationship between food insecurity
and ART adherence) is valuable from a basic and applied research perspective. Theories are
useful to guide our understanding of why and how a particular issue occurs. We identified
appropriate theories from public health (HBM and IMSM), social psychology (CoRT and
SCT), and economics (MTP) to inform a multilevel conceptual framework that takes into
account the role of intrapersonal, interpersonal, and environmental factors in predicting
behaviors. In particular, these theories were applied to illustrate how and why food
insecurity contribute to nonadherence among patients taking ART in low-resource
communities. Each theory represents a particular level of understanding health behaviors.
HBM explains the influence of individual beliefs as motivators of adherence (intrapersonal).
SCT describes the role of psychosocial (or interpersonal) dynamics on adherence. CoRT
clarifies the role of environmental factors (in particular, presence or absence of tangible and
intangible resources) on an individual’s mental health. In particular, CoRT highlights the
effect of stress (real or anticipatory) on adherence. MTP illustrates the influence of unique
group-level factors and structural constraints on health outcomes. Being HIV positive and
living in a low-resource community are two salient group memberships that may negatively
affect various outcomes, such as the ability to earn income, buy food, and adhere to
treatment. Lastly, IMSM, which is also an integrated adherence model, combines key
propositions from the four theories and identifies three distinct and alterable mechanisms
that predict adherence in the context of food insecurity.

These theories may guide not only our understanding of the problem but also, more
importantly, the development of appropriate interventions. The multilevel framework was
created to operationalize relevant constructs and propositions from the five theoretical
models into mechanisms that can be targeted and altered through an intervention. In turn, the
multilevel conceptual framework informed the development of Chuma na Uchizi, an
economic-strengthening intervention for treatment-experienced PLHIV in a low-resource
and rural community in Eastern Province, Zambia. The framework is unique because it
recognizes the different layers of factors (intrapersonal, interpersonal, and structural)
affecting health behavior change (i.e., ART adherence). The framework also considers the
limitations of using only a single level of understanding behavior. For instance, HBM has
been critiqued for focusing primarily on individual decision making and thus may have
limited relevance when addressing HIV and food insecurity in non-Western societies and
resource-limited countries (Campbell, 2003; Tomlinson, Rohleder, Swartz, Drimie, &
Kagee, 2010). Similarly, SCT does not consider that individual cognitions are shaped by
larger contextual realities and structural issues that are beyond the immediate social
networks of PLHIV (Kagee et al., 2011; Skovdal et al., 2011).

Theoretical models that rely on rational choice ignore broader factors that operate outside
individuals’ ability to weigh costs and benefits and beyond their immediate social
relationships. However, these nonindividual factors may have substantial influence on how
patients who are food-insecure and taking ART in low-resource settings make adherence
decisions. Addressing the limitations of purely individual theories of behavior change, our
multilevel framework acknowledges that larger economic and social factors may be more
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constraining on individual behaviors among marginalized populations in low-resource
communities than their less-stigmatized counterparts in resource-adequate settings. In sum,
the multilevel framework explicitly recognizes the role of personal, social, and
environmental factors on cognition and behavior, with particular attention to ways in which
ART adherence is enabled or prevented by structural conditions, such as poverty, food
insecurity, and stigma.

The framework has implications for social work practice, particularly public health social
work. ART has transformed HIV from a life-threatening illness to a more chronic,
manageable condition. This advancement in HIV therapy means that PLHIV can now live
longer and healthier. However, access to ART alone is not sufficient to fulfill its benefits on
survival and better health. PLHIV are required to remain in treatment and care, including
long-term adherence to ART. To ensure that patients taking ART adhere to treatment,
barriers must be identified and addressed. Social workers working with PLHIV should be
aware of known barriers and corresponding tools to mitigate adverse effects. One critical
barrier, particularly for poor PLHIV, is inadequate access to food.

At the same time, practitioners must understand why and how food insecurity negatively
influences treatment adherence. Social workers should be familiar with coping strategies
(positive and negative) and recognize how various strategies affect the well-being of PLHIV.
If coping mechanisms are desirable, social workers should be trained on how to strengthen
these strategies. If coping techniques are harmful, social workers should be equipped to
minimize risky coping strategies without stigmatizing PLHIV. Similarly, social workers
should be trained to address fears of PLHIV about hunger and adverse effects of ART when
food is not sufficient. Counseling sessions should include concrete strategies to tackle and
overcome various mechanisms, as illustrated in the multilevel framework in which food
insecurity can interfere with treatment adherence. Additionally, social workers and other
allied health practitioners should be knowledgeable of readily available services that provide
food to PLHIV who are food insecure or be able to issue referrals for food assistance. These
practice implications are consistent with the social work profession, which requires
practitioners to have accurate and up-to-date knowledge of economic and health factors that
facilitate human development and individual capacity for better social functioning,
particularly among the most vulnerable populations. Lastly, these practice recommendations
may help social workers to be more effective social service providers and advocate for
PLHIV.

Conclusions

A single level of understanding health behavior may not adequately explain the relationship
between ART adherence and food insecurity in low-resource communities. However, a
combination of cognitive, psychosocial, material, and structural factors may explain more
convincingly why and how PLHIV who are food insecure are less likely to adhere to ART
than their food-secure counterparts. A multilevel conceptual framework that considers the
influence of intrapersonal, interpersonal, and environmental factors on cognition and
behavior, with particular attention to mechanisms in which treatment adherence is enabled or
limited by a larger structural background, may be more salient in understanding why food
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insecurity acts as a barrier to treatment adherence. A broader perspective on understanding
the association between food insecurity and ART adherence beyond an “individualistic” or
“structuralist” perspective only may be required if substantial contributions to the betterment
of PLHIV who are food insecure is to be achieved. A multilevel conceptual framework that
incorporates intrapersonal, interpersonal and environmental factors may help identify
holistic, feasible, and appropriate “entry points” for interventions that promote food security
as a strategy to improve ART adherence.
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Figure 1.
Multilevel conceptual framework for understanding the role of food insecurity on

antiretroviral therapy (ART) adherence.
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Figure 2.
Hypothesized relationships that are represented in a program designed to address food

security and antiretroviral therapy (ART) adherence.
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